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THR 'JUNEAU GOLD BELT, ALASKA, ' 

b 

In the mmq of 1903 the writer snd Mr. 'Charlee W. Wright made ' 
a detailed study of fh. geologp and m i n e d  reaoumeir of a limited 

including the A l a s h - k d w e l l  and mociated minaa nmr Jonesu, 
Alash In addition'to this work, vieita ware d e  to nearly 811 the 
mining a p e  of the mainland pitioh of sonth~tern  Almka, between 
Windham Bey, about 75 miles rroathemt, of Juneau, and the Poronpine 
placer district, 'in the Klehini and SaImoa river b d i w  of ths C h i k t  
River drainage, about 1%) miles to the northw~t.  

The Juneau gold belt rembles  the gold belt of Cdiforaia in mveral . 
*ye. Not only arb the vadaue rocks which oocar in thh  p r t  of mth-  ' 
matem Ahaka similar in character and pertly equivalent in age to those 
forming the country rock of the Mother Lode district, but there is as 
well a definite Iinear dietribution of some of the g o l d - M n g  veins 
parallel with the general strike of the bed-rock f omtiom, f boqh, as 
in the neighborhood of the noted ayeteme bf veins in  the California ' 

gold belt, there are many independent depaaih lying outaide the w i n  
complex d I&. 

Prwpecting hw M a  in prbgreea in diderent prb of this belt dam 
1876, but the main iocentive to v i p w  exploration came with the 
dbmvery of the &Id Creek plaml-8 and the founding of Juneau in - 
1880. Several earlyettempts to work goldveins ownrring adjacent 
to the productive placem in the Silver Bow Basin, at the head of Gold 
Creek, were nnsnccezmful, the first mih to be put npoa s prodactive 
.bash being the Abb-fieadwell ,  on Douglas bland, s h u t  2 milea 
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southwt?st of Juneau. TI& property waa opened in 1881, and it con- 
tinued to grow in itnporbnce for soveraI ream, so that by 1889 it hnd 
reached ih present mting as o i ~ c  of the great mines of the world. 

Thp succesq of t h i ~  entcrlirise was nn incentive 0 3  pros-pectors, the 
region h d  h m m o  ftl,~orrthlg and somewhat widely known, and capital 
apprecl  to hp: r e d y  to prove tho ralna of a e ~ ~ r a l  properkiw when, in 

t 1R!+ti, the disrorary of thc Klandike p v e  a ~ r ~ l t t  impetus to pmsprting 
in the interior of British Colum1)iik and Alnxktl and uaused the m i n e d  
region t.rihutR1-y to  Jaat?nu to I)(! trrnpo~arily abandoned as tr field for 
invetltmpnt. The gold f i~ ldu  of thc i11tPrinr turnetl out tn he of more 
than p i n g .  value nnd thn ~xploit~tion of their rich pla~em hss  nnt- 
urally held tho main interest of lsotl~ i nt-mtom and promotem, to the 
great disadvantage of the longrbr known, though less rich, t~nrrtal~region, 
the development of which woold havr EnvoF\wl gwntcr ootIaj+ and 
dower returns. It may be said that only now, aftcr sttven yean, bas 
the district repined the po~it.ion w hi& it  nppebrn to ~ R V R  lirltl in 1814Ii. 

At present a growing irltereslt in the p t d  lwlt ht?m undcr con~idera- 
tion i s  apparent from tbc numlwr of properties which havo rec~ntly 
cb~nged  hand^, from the' n~unher of ~xpricnmd e n ~ n c s w  making 

.C cxtrminations in the geld with a ~ e w  ta wrluiring pr'oprl-ty for  t.heir 
clientn, an well rrs from the demand for exprienced rniner~, which is 
continually briefing new men into the Territory. 

The number of miners and Iabora~ at present enpgcd in tho rogion 
ie estin~ated m fdlowe: 

Jndepndent pmsptota ..................................... 1M 
Doualw T~aland rninw.. ...................................... !Wl 
blainland niinca sont h of dunran .............................. SO 

................................ hlni~llnnrl nlinrs nms Juneau.. Rn 
3I~i1llanrl n1int-a nwth of Juneau .............................. 90 
On tlttlt*r iplands, mining and pmspcting ...................... 50 

About 80 per cent  of tho minern in the region were engaged in 
prospecting and preliminary derclr>pment during the Fear, and indi- 
ca t ion~ are that the oxplorntion of pl-oprties rccentlv purchased by 

P outside p a r t i p s  will runtt:riallj. increase the proportion of tnw e n g t t g d  
in work not immediately pmthlctire. 
Xn 1903 there were Revon produvtiro mincn in tho district in addition 

to the pIacers of Porrupine and adjwnt  creeks. Thcst! were the 
w Alaska-T1-edwel1, Alaskn-Alex itan, and 1 M y  Ttull ion, on Douglas 

Island; the Silver Queen, o~i thc tnainland oppmite; t t ~ c !  Slrrndum Ch ief, 
BO miles to the south, now worked nut nnd H I ~ I I R C Z O D P ~ I ~  and the Ala~ka- 
Juneau and Ebner mines, in Gold Creek, lwtb of which will soon b 



opened m a large smle. The product of these mines fo r  the year is 
estimated at $2,440,000, wbile the total output of the belt to the end 
of 1903 has been more than $20,000,000. 

Several properties which were formerly worked are not now pro- 
ducing bullion, either hecame they h ~ e  been worked out or bemuse 
the conditions of further development wodd involve too gmt  aa 
increase in mining costs. 

The examinations which ham been made indicate that the known 
prmpecb in the belt tributary to  dunean are of sufficient promise b 
warrant all the work now in progrew and the expenditure of  till 
more capital i r l  development work. There is still room in thii field 
for development cornptlnie~ with adequate capital for acquiring con- 
tl-01 of promising properties to be explored and gold to operr~tom when 
their x-alne hm been proved. The pa~.ticiption of new interah, 
which seems about to hegin, will undoubtedly bring abont a rapid 
quickening of the mining induskry, but the development of the fieId 
baa reached a critical stage, and owners of unproved or partially 
explored claims ~hou ld  remember that, though experienced operabrs . 
are willing to pay good prices for propei.ties of determined valuo, it 
can not XM exzrpected t h ~ t  they will make the hmvy cash pymeots often 
demanded for tho privilege of risking larger Rums in developing merc 
prospects. It ia  commonly reported that overreaching in this dimc- 
tion h&s already done much to retard the progress of mining operations 
in the Jnneau belt. 

Tho observations of the summer were confined almoet entirely to 
tho m a i n l ~ d  oppmik Stephens Pamege and Lynn Canal, mhare R hdt 
nearly 200 miles in length was examined with mficient Car0 for the 
determination of its main geologic fentwos. The read& of this work 
will he published in a report deuling with kho geology and m i n e d  
deposits of tho district;, which will contain a topographic and geologic 
map of the mainland frmm Windbarn Bay to the head of Lynn a n a l  
and the X'orcupinc district. 

8t.Pecctwrt.-In tbe mainland belt northward horn Windham Ray the 
beddod or sedimentary formations 141 strike northwegt and southeast, 
and dip, almoet without exception, towad tbe northe&, into the 
mountains. The igneoue rocka clusdy follow the ~tructure of the 

, sediments, as a rule, so that viewed either in detail or in their g~ns~xl 
relations the rwka are found to occur in ban& parallel with the 
general trend of the coa~t.  

B&& qf t718 mh.-The rocks may be grouped into three series, 
which are named in the order of their occurrence from ~outhwsst to 
northwt: (1) Black slates and b k k  limalrtonea alternating with p e n -  
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stones, and more or Icm msbmorphmed; (2) highly metamorphic 
schists; (3) intrusit-e ddioritic rucks, forming the main m w  or core of 
the G m t  Range. 

The ave.mp. width of the wdimentary lwlt on tbe mainland is shout 
6 miles, while the diorite zone is from 50 to RO rnile~zu:rop%, and there- 
fore extends i n b  Canadian t ~ r r i t a v .  

BlaeX.-alde-pee~~*ton~ ~ ~ l ' i r 8 .  -The uericu compowd mainly of black 
sIntev and greenstanes, wit11 Rome hedn of lin~cstone, occurs dl along 
the shores of Skphena. Faswgo and Lynn Canal up to the crowing of 
the great msss of dioritic rorku nlxlut 90 rni1e.r lwluw Skagmy. I t  
occnra also on many of the idjwcent inkndn of tho AlexanrEsr Archi- 
pelago, hnt its westwatrl cxtctit htw not h e n  dctermined. The slates 
hsve been derived from fine-grainpa cnrboaa~nus  ~shslnn, their ~laty 
cleavage being a secondary structure protFurcd hy prP,rnlrw metamor- 
phiem which accompnicd folding ~ n d  upturning of tho ~orks  of the 
region. Carbonaceou~ mattel-, w hivh orctirrctl in the original ~ h t i l e ~ ,  
has been converted mlmo~t ~nt ire ly  into gmphitr., which is diwniinlrted 
throughout the e l h s  and iu enceuntercd in lsrgn nnloant~ in nome of 
the mines. The lirnt?stonen norn~tin~cu contain wphi to ,  b u t  ~ c l  a rule 
their carbonaccou~ matter hms not l ) e~n  ~ ~ r ~ ~ t f l l  l i z ~ d  I?v met.arnorphi~ 
action, and freshly broken ftagpnenh u~uallg gi\-r H, strong odor rpscrn- 
bling that of petrole~im, whir+ indimt~n the pn?sence.of hydrocarbons. 
FossiIs of Paleoxoic we ham Fw~n found in the l im~stonen h l o n g i n g  
to the series at Taku Hsrhr,  20 milen wuth of Jt~ncau, and lower 
Carboniferous fornlrr mcur i n  the Porct~pino district, f W mites to the 
northwest, but near Jnnmu organic mmains hrnpc not h e n  found, 

The greonstonefi intermdcrl with t.he dntrs nm rnont.lj. volmnic 
rocks, which flowed out over the surface at .rlifi;cront pcsitds during 
the depmi tion of the sedimontr~r~ strata in u-hirh thry occur. 

CCcRiat ~en>~-Fjlst of t h ~  sInt~-grc~nstOn~! wries, nnd ~ha~.pl  y defind 
from it, there is a series of Ilighlj- rnebmorpllic twl~i~th, c~bawtcrized 
by bornl~lcnde, mi- and p r n ~ t .  A few h n d g  of q u n h i b  nnd lime- 
&me are interdated i n  the ~chistq, W I I ~ P I I .  in connerbion with exint- 
ing d m - l i k e  alternations in the c-on~powitir~n uf thn schist#, prom the 
sedimentary origin of the series. The s c h i ~ k  w u p y  n helt abont 3 
miles wide opposit~ Juneau, hut tbeir arps of outcrop narrows in both 
directions along tho strike, and they arc not found beyond 30 miles 
northwest of .Juneau, k i n g  p d u e l l y  cut out hy Comt I h n p  diorites. 

Goad Range intrurri7~us.-&yond tho ~chistn,  whcn thcso arc prea- 
ent, but elsewhere occurring next to tbr? alate-greenwhne ~eries, coarse 
granular rmks having the rrppearrlncp: of gran i tc occur. Theso form 
the great maw of the C o ~ t  Hanp ,  not otrly opposite Stephem Pas- 
sage and Lynn Canal, but thronghout thr! rarre~pnding mounhina 
which harder Pacific Ocean southward nearly to thc boundary hntwoon 



British Columbia and the State of Washington. The intrusive rocks 
of thia zone have k e n  groupd by Dawson under the name of Coast 
KRnge granite, and they h v e  heen descrihd in general terms as 
hornblende-granites. With our prerit knowledfi this dcsipetion 
can not he foElowed coneistentlg, becaase in the portion of the belt 
which has h e n  examined with more or leas care hay the pologiab of 
the Surrey, dioritic rocks are the rule and p n i t e a  the exception, 
In the Juneau district the diorites show a considemhle rasiation not 

only in the main mass which bounds the sedimentary rocb, hut also in 
the outlying arms and docks which are intrusira in tho .whinb and 
black ~h tes .  Some of the masses am nomrtl hornblende!-diorites or 
qnartz-diorites, otbara are gmuodiorites, wl~ilc ~n extrerna variety is 
the albite-syenite, occ,urrjng in  the Treadwcll mines. In general, the 
rocks are closely related and similar in appearance to the granular 
intrusives of the Sierra Nsvadc. 

' 

The diorite mnssea generally follow the ~t~mtifimtion of the older 
m k s ,  h l l y  there is a mrhin  mount of crosscutting, and in the 
w e  of the metin coatect the amoant of traasection i~ rneasuwd 13y the 
vqing width of the schist hand, which is noted ~ ~ O V P .  

The main mineralization of the ,Tunaau belt occlirred ~ubsequent ta 
the intrusion of the diorite, in which P O B P ~ C G  the doposita cormpond 
in general with thoae of the gold belt of California. 

T ~ B  principal geologic fmtuma of the Juneau region b e  been 
dmcrihed in tlrr. foregoing paragmphs. It smms appropriate to 
speak of the rnainIand strip which is aacewible from the waters of the 
inland mge w the Junean gold belt, for  the reason that gold is 
found very lgencrallp distributed throughout the area in which the 
crystalIine sr-hi& ~ n d  the slate-penstone series outcrop. I n  the 
former hand, however, and in the main diorite of the mountains baclr 
of the cmC,  but little promise has been fennd of ~aluahle mineralim- 
tion, ~ u c h  veins as exiv t being mstIp mare stringers, showing little 
hndenoy towtlrd segregation into workable lode systems, 

All of the promising prospects, working lode mines, and placers 
of the Juneau belt occur in t,he outer part of the mainl~nd attdp or on 
Douglas bland djment, either in the slate-greenstone band or in  
intrusive masseu of diorite which lie outside of the =in core of the 
Caast Range. In the aggregate gold-bearing qusrtz veinrt or other 
forms of minarttlhtion are distributed throughout, the whole e x p e d  
width of thk band hetween,its inner bound~ry next to tho cpshll ino 
schists and the channeIs which separate the mainland from the edju- 
cent islsnds. Although onb their large geologic features urn known, 
many of these islands contain minentl veins, and Adrnimlty J a l ~ n d ,  
which parallels the coast for 70 miles opposite tho 3unemu bcIt, aflords 
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indiations which have warmnted consideirrhle prospecting each pear. 
The rocks are in part litholagically ~inil lnr to the sI&s of the .Iunca!rru 
belt, and the island i8 separatd horn I>ougE~ Eshnd h~ a channel i n  
plncerr Ic~s  than 2 miles wide. Thr, distance h t w w n  known awas of 
rninedixation on the two islands is nlllch less than the width of tho 
Juneau bcl t, and it acorns that, though p~~k iC%l !y  sepamte, the island - and mainland holta are two prts  of n wida xone of minemtiaation, 
divided lorlgitudi ndlp by Stephens Pawage. 

The Admiralty lwlt lms not Iwen studied with mire, but many of its . 
features conform with those of the Juneau hIt, In both txltr, many of 
tho ~e-eins and composite Indc systems follow kho wtxiko of the country 
rwb, f reqncntly holding to the vicinity of contach Imtween l ~ d n  of 
different character, ~ r ~ c h  RH ~lnte. and greenstone. Compaib 1030 nj's- 
terns, snch as Decker b ~ q  mllcd atringer lead*, ara pcrllaps n chnme- 
teristic type for the region nt large, hut in  the Jnneatr hlt there rt1.e 

many crosscutting rein& which wrr, ~ o n ~ e t i m ~ s  me11 defined f o ~  Tong 
di.stRnces when mntnined jn massivo rovlrs, ~ u c h  ns dioritc, or grspn- 
~tor ie  which bas not rcccivrd schisbee struct.urc. In tbc @latan cross- * cutting veins are seldom found, In?rnmre the.% rocks arn too fl rxihln to 
brnak with extensire mntinuou?r f mturcw. 

Towad the notthwe~it hot11 f lw IttInlimIt~ and the Juumu hrltq 
should s y p r  on the west nliort? of Lynn Ctinal, the cour~o of which 
is slightly dieonal to tbe st-rikc of the formations. %parts of tho 
c&iparativelF ~tukll   mount of prunpectiag which bas been dona ia 
t h i s  region ~uggcst  that the t.cine ocou~ring in the vicinity of J a m ~ s  
Bay nnd Entl&ott River corrcspnd in K gcrncnrl wnp with the Admi- 
ralty helt , whilu miaeralimtion uxifiting on Sul tivnn Idand lies dirwtly 

. in line with nn extension of the Jllne~l l  hit Iw,yoad the &,mers .finny 
district. Memured trcrom tho strike of ~ h r ?  m k s  tht: distance h.e.tmeeo 
the known deposits of the two belts ie practimlly tlip . m e  as, that 
already nohd lmtwecn depoiqits on 1)ougIas and i\dmirslty i.~lands, and 
it is hliovod that future worlr in the region m e ~ t  of Lynn CrtnJ dong 
the nhores of Chi lk~ t  Inlet will demenstnte intervnninr minedization. 
The data collectrd during the s e w n  have h e n  .crufficient to hear out 

the previously sngp4eil  exiutcnct: of amain-lode ~ ? y ~ t n m ,  which is now 
known to folIow n dcfinitc gcnlogic horizon for long d i ~ h n c e  on the 
mainland. Tho observcd iwtq do not mrmnt tho further sugge~tion 

-9 that thcrt! are other nnrrow hnnds canforming to d i v i ~ i o n ~  in tha bed- 
rock formrttiom, in whlch profitable rninemlimtion i~ to be expected 
throughout great diehnws nlong the strike. It sioma, QFI the. other 
band, that outsido of the main-ldo system minerali~~tion has l m ~ n  

w widely and irregularly distrihu ted. &Id veins or rein cornplsxrs 
may follow or recur along cerhin beds for several mila4, hut no m n m  
of limited width a n  he dcaianated as specially mited for their occur- 
mncs and, therefore, m eminently favorable for prospting* Ah the 

Bull. 22-3 
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mne t h e ,  in the neigbbnrhood of known mineralimtion farther 
uearch along the strike js the most logical procedure. 
Tb rnaz'~~:i!& ~/s$m.-The most imminent feature of the Juneau 

gold belt is rr system of stringer leds, which reaemblea the mother 
lode of California. T t  ompies a band of variable width in black 
slates lying northeast of, that ia, stratigraphically above, rt thick group 
of greenstone beds, which includes the higheat of the basaltic flows of 
the alate-greenstone series. This group of slates and the underlying 

' 

gseenstonw h a ~ e  heen tracad throughout the entire length of the 
Juneau belt from Windham Bay almost to Berners Bay, where they 
are cut out by the transverse contact of the main diorite of the Chat 
Kange, and at many pointa throughout this distance a great deal of 
veining and mineralization i 9  found. 

The greenstones arc l ~ l l y  schistme, and where they have this 
structure they are ~ornetimea impregnated along  surface^ of partlcu- 
larly inten~e sheeting with sulphides I d l y  accompanied by gold. In 
such caeea quartz iE: seldom present. Ehewbere when the rocke are 
unaffected by ~econdury &ructure they contain stringmu, or even 
fairly wall-defined veins of quartz, which sometimes carry the aame 
v d u e ~  us the veins in the main lode sydem. 
The sl~tetr in which the quartz veins of tho main lode are found bear 

a general similarity to those occul-ing throughout the stratipphic 
band a€ whic.11 they form a part. They are highly metamorphosed, 
md lmving been origir~ally uarhonaceoua now contain large amouhtts 
of graphite, whi~h, with othor secondary platy minei~ls ,  is arranged 
in conformity with the slaty strudarc of tho rock. -4s a whole tho 
 slate^ aro hut little pljcated, and their sscondltry cleavage follows the 
original bedding,which in blrn is parallol with the p o n s h n e  conhct. 
Locally, as in tha Gold Crcek mines, where dikw are intmnded into 

' them, there is some intricate folding, and when this feature is present 
the ~econdary structures do not conform to the original bedding, but 
keep their normal attitude paralIel to tbe avemge position of tho 
stratigraphic planes. 

The quartx veins which compose the lode are not continuous for long 
distances, but occur as indopendent lenses, or in series of interrupted 
overlapping veins clo~ely following the structure of tbe slates within 
a aone which mlty often attain e, width of 100 feet, or  again in the form 
of stringers Hling gmhes slightly oblique to the main utructnre, but 
rnnged in setsl along some particular horizon. Ofhn the large lensas 
or stringp,rs are joined by networks of minor veinlets which follow 
~econdary joints arranged with more or less regularity. 

, GoEd Cr'ed mk. -The  lode sy~tem, which baa been described in 
genere1 terms, is moat strongly developed in the vicinity of Juneau, 
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whem the Gold Creek placers, which first called attention to the 
region, were derivwl from i t ,  and where several lode r u i n e ~  rtro now 
heing developed. Here rnineislizntiot~ is rather irregularly distrihnt~d 
throllgh the hInck slates in  n enne av~taging  somewhat morG than 8W.l 
feet iu width, running prallel  wit11 tbt? easily recognized outalvp of ' 

t - t l r ~  meenstone, which forn~s thc effsc$ivt! foot wdl  of the vein sy~tem. 
 his vein conlplex is well definined from the middle &lope of dunmu 
Mountain, where recent prospectin y has heen in progress, through 
the Fhnor, Hum tmldt, A h k a  Juneau,  and Alaska-Persrvemnco pmp- 

* ortie3 to Sheep Creel< divide rind therlce anathmntwad across tbc basin 
of Sheep Creek, a total dist~~rice of ahout 5 miles. 

I n  the northwest half of the portion of this xnnc which lies in Gold 
Creek an irnpol.Crmt E~sturr! i s  the oocursence of sererrrl dikes of 
highly a l t a ~ d  and ~on~etimen ~nine~alized rock, commonly known M 
diorite or brown rock. T l i ~  origit~al charur:tcr seems to h a w  heen 
gaI>l)ro, hut the rock liiw suff~rcd so complete ~~letaromutiu alteration 
that ita originnl nat,ora is ni4llom drscrvnl~le. 

When theso djkes tlro present the qunrtz ocvurs mostly in the form 

+ of ohliquo p h  ~ t r inp+~-s ,  which often recur dong the contacts 
bctwcqen the di ken find thc  nlates. Locrtlly uuriferous sulpbides, 
mostly pyrrhotih, imprcgautn thr 1,ody of thr. i p t o u s  rwk hetween 
the voinlets of qunrt~, lrut the Y.~~IIIPS rzlr?: principlly in the ~ e i n s .  
The free-milling ores, whir21 jtrc contincd to thc northwestern minm 
of the lode sy~hm in Ifstrl Creek, :ire mid to contain only small 
nmounh of ~iEver, thc bullion sumetim~i; r n n ~ ~ i n g  ar low as 4 dollan 
of xilvar in 1,UOo. 
In the wuthenskrn p r t  of GoLl Cmek thr. brown diorite dikes are 

smaller and ~norr! irrrgul~r, rultl w hi lc many cross-cutting stringers 
nre present in tho nbtc. 11 li~rx:rc lxtrt of the reining takes the form of 
interleaved stringel-s nad ir~cgtrlrlr hunchw fa1 lowinp the alnty c l a v  - 
~ g e .  Here only t~ small ~ta~ot~rlt uf pyrrhotite i s  fo~llCI, the sniphides 
heing principally plrna and sphalrsitt~, wit11 t~ sn~nll ~tnorrnt of chnl- 
cap~rite. Thc proporti011 of silver vnriort fro111 thn*l? tu six times the 
gold hy weight. 

Formerly in workinr the deposits o f  C;loId C m k  the qt~rrrtx was 
picked ortt arid milled I y its~ll, 1 1 1 1  t this IVIIH not  fottnrl profital,le, nnd 
it is now realize41 thak tllc olaly ln>s~il~ility of oconornic operation Iies 
in the direction of mining ttl~d ~ ~ l i l l i ~ i ~ :  H, large tonnnge of unsorted 
material. 

The average values of thc ares a~ined iu n IttrRp wny and unsorted 
w is very low, hut the str~ngdt and perwi~tcncc. of tho lcHirr vntern 1mds 

h the be1 ief that hoth ~~iuct l~ l ixat ion  uric1 valr~cv will continue to any 
depth l ik~ly to be rmchtrl in ~ i i i n i ~ ~ g .  

The estimated output u l  Gold Creek lod~ minw and plarorn to  dnte 
is $1,600,000. 



K h q p  &t& *?aim.-The lode system of Gold Creak extends with- 
out interruption southwad across the Shkp Creek divide, though its 
physical charactsr and its metallic contents are somewhat difffirent. 
Strong and fairly continuous veins of' quartz occur in the hlnck slatee 
for R distance of from 400 to  500 feet from the greeastane conh:t, and 
them veim, almost without exception, follow the slaty ~truoture. 
Veining is prominent at four horixonu, though but two of theso hava 
been systematically explored and worked. !!'he main operations have 
heen,in the Glacier and Silver Queen mines, which have produced in 
the neighborhood of %00,000. The sulphidea are the same aR those in 
the adjacent part of Gold Creek, hut the ~ i lver  valuea are vory much 
higher, and the ores are really silver ores. 

Farther to the southeast, though &ill undeveloped, the four  vein^ am 
well marked and locally mineralized, as far w the Iwan groupof claims, 
bgond which they are covered by rocky debris wnnd vegetation in the 
botbm of the gulch. Where they reappear In the ridge hetween 
Shcap Creek and Grindstone Creek they are much less prominent, and 
probnhly too small and too much interrupted to be of value. This 
loda saystern does not seem te attain any importance on tho opposite 
side of tho rid@ in the basin of Grindstone Creek nor upon the shore 
of Taku Inlet heyond. 

X n e ~  ~nutA of q h n s w ~ . - M o s t  of the veins which have been dis- 
covcrctd and worked mutb of Juneau lie on or neat. tba lioe joining the 
mines of (+old Creek with those near the head of Windham Rag. 
Thislint? trcnds about S. MUE., nearly pmlleI  with Stephens Famge, 
and follows approxirnatelg the extension of the contact between the 
upper greenstme and the overlying ~ b ~ l e s .  

Soutlie~atmard from Sheep Creek no important veining is known 
near the contact until the vicinity of Port Snettisham is reached. On 
the south side of this long inlet, o a r  Soettisharn pshf f i ce ,  about 3 
miles from Stephens P m g e ,  them htw been considerable prospecting, 
and one mina hrr% already prduced a few thousand dollrmrs. Again, 
at Pnmdum, on FInJicott A m ,  20 miles farther down the coast, the 
black shales carry wins from which approximately k 5 0 , ~ 0  haw 
been extmcted. From thcse properties minemli7*ttion iia frtirly con- 
tinuous BCIOS~ tho i n t c r v ~ n i n ~  mo~intains to tho head of Windham 
Rap. 

Placers located on the stresms tributary to Windham Bay were 
worked in a small way with nnlm or less profit at various timw between 
their discovery, In 1869, and 1888. In 1888 a hydraulic plant was 
inshlled to work deposih of p a v d  near the mouth of Spruce Creek, 
about one-fourth mile from the head of tho hay. Ahut,tbe same 
time an attompt waa also mado to work a higher basin on the s m e  
creek, but tbese I~rge-acrtle oporation~ failed, presumably hecaase of 
inexperienced management, sinco the possibility of ~ s k i n g  wages 



with a shovel and pan abng the d g c ~  of the dewits hm been 
demonstrated. 

Shuck River, the main affluent of Windham h y ,  also contains 
gmd-aied gravel deposits, home of which hare yislded more or Iw 
profibMe returns to sluice-box mining. It i~ reported khut a prop- 
sition is new afoot to instau u drcdgv on thirr rivor. 

t - The lode mines of the district hnvc received rr p s t  daal of atten- 
tion, but with discanraging resultu. Two ~ o r t s  of depositn have h e n  
prospecM-qaarh veins and rninelwlixcd Emnds in the  slat^^. The 
former asna'lly crosscutting, containing v m i u u ~  salphide~ trnd free 

& gold, bat they are extremely irmgul~r  and t inr~ l i t l l~ l~ :  and are often 
mere atringers or banches, as has been dea~oast.mtcd i r i  ~everal  places. 
Them are severat bands of minemlia~(l slat0 that contain A large 
amount of disseminated pyrite which carrics nome gold,  hut the30 
hdies  have not been found ~ufficientip 1~111unblo to constit~ito even 
low-grade ores. 
No p i n h  beyond Windbarn Bay were visited, but pro~pccting ia 

known to be in progress in the vicinity of Hobart Bay, and it ip, 
r~.gnded as probable that a connectmion wi l l  yet bpi esttlhli~bed hetween 

3 th i  Juneau gold belt and some portion of the Kekl~ikun district, 
throughout which minerttlimkion ia so widely djstrjhutod. 

iRd~;ne~ tunmth of ,7unea.?~.-At present mol-c rtttentiorl ifi lxing directed 
to the northern portion of the mainland helt thnn to the region south 
of Junm~u. During the summer of 1903 cotaideml~lc development 
work was done and some promising leurdn were dimvered. ant1 stil l  

4 p m b r  activity is p r o m i d  for 1901. 
L Northward fromJuneau the upper greenstone contact mn lw tmc4 

nmrly as far h r n e m  Bay. though fmm Mendenhall River, 10 milcs 
beyond dtzneau, ih ~ ~ k r o p  trends less to the west t ban in the lower 
part, of the belt. Between Juneau and Mendenhall Itir-or na impor- 
tant discoverips have h e n  made along the line, bnt further north thcro 
are important placem i n  McGinai~, Monhna, and Windfall crecb, 
and tha black slam next to the upper gmnutones contain ntnng 
qmrh atringem, hOth in the creeks named and northward in  the tribu- 
taries of &wee C.reek. In the drrtiilqe of this Iwt atrmm, a few 
rnilcs' from k m a n  Bay, t h ~ .  greenstone and slate beds am c ~ ~ t  off by 
the tmnsversa contact of the Cmqt Range diorite. 

Hyd~aulic p l~nts  were installed in McGinnis Creek and WindfaIl " Creek early in the senaon of 1903, but the exceptionally dry sewon 
made it impassible to operate them and doubtlns~ mining will bpgin 
early in the coming aumraer. 

- t On tbe landward side of the well-defined lode system there is in the 
aggregate a large amount sf m i n e d  imtion, though present develop 
mcnt haa revonled no workrrble deposits. Strkngars of qnartx, often 
carrying sulphide and gold, are to be found throughout the area of 



schist bctween tho hlaek alahs nnd the main intrusive mms of the 
Coast Range, and thme intrusives are aho known to bo mineralized 
IOCHIIY, SO that it  is not impmhhle that workable deposits may yet tm 
diwovered. 
On tho -ward side of the slate-greenstone contact the number and 

importance of the gold veins in the northern belt is quite ns great aq 
in the principl .!ode ~ p t e m .  In tbiw region the bands of graengtone 
artl relatively n~rromer than farther south, hlit they are more numerous, 
ant1 the slate-greenstone series is therefore less homogeneous. The 
wnny conttrck between the greenstone h d s  and the alstes are fre- 
quently marked hy veins which resemble the stringer leads of tho main 
eylztern, though they are not hersable through the same distance. 
3 I a n  of them are, I~owever, well marked and practically continuous 
for ~vernl miles. h i d e s  these, there are also many veinu followiriag 
well-defined f i ~ s u m  t.mnsverse to the st.mcture of t,lm rocks. Such 
cnw veinlr are odinerily confined to mas.sive portions of tho grcen- 
stone M s  snt! seldom,if erer, cross the rontact9 with the ~TaSes, w b ~ c h  
aro not massire, and therefore ill dagted for sllpporting continuous 
f isnum. 

Only n portion of tho date-greenstone hxncl occnrR north of Rerncrs 
Bay, the upper or inland portion h i n g  rut ont hy raaws of diorite. 
A broad kxud of this intrrvsire ml;, ~epamted from the main rntw.ps 
which forms the Coast Rmp by a narrow hand of date and grecn- 
stone, is present noath of the b y ,  nad, mppearing on the north side, 
cuts diagonally .FM:TOH the peninmln b ~ k e c n  hrnera Bay ant1 Lynn 
C~nal.  b this reg-ion no mincrrtlimtion has hen  discovered itr tho 
black slab, which form tho prevailing rmk of the end of tho penin- 
sula. Most of the veins which hare been opencd within the dminqa 
of Johnson Craek and Sherman Creek occur i n  the ~ t l t l ~ ~ i n g  Imnd of 
intrusiva diorites. The .Jurtlin, Cornet, Eurck, Kensington, t l r d  other 
proparti~s, it= a31 situated in this formation. moat of them an win3 
whic.h fi l l  strong fiwfcw~3 lwlonging to twv s ~ s t m n ~ .  Thc Greek nay 
property, however, in a ~trong stringer led, which ~ C U F F I  in t.he slntc. 
belt near itiq contact with tbe main diorib at tho head of Rerncrs hy. 

Tbc: combined output of the Rernem Bng nrines to d a k  is ~elt im~ted 
at abut  $l,lno,ooo. 

The Juneau h d t  can not h definitely sccopized byand the I h r n ~ m  
h~ Peninsuln, wliich it crnsms diagonnllg and hcyond which it 9tl.i km 
into Lynn C~na1. Copper deposits which rrro reported at Sul l iv~n 
l ~ l a n d ,  near tlro west s i d ~  of bhe canal, nearly opposite DM i r I.  son 
Glaciar, may represent a cont'innation of the helt, hut the naturn of 
the rocka and their strtltipsrphir, pauition r~lnt ivo to the strata of the 
rnainl~ad toward tbe southcwt is not known. Tbt! ncxt known p l d  
dopudft~ toward the  northwest arc in the Porcupine district of tho 
Cbilket drrlinrrge, 50 n~ilrq distnnt. Tho prt lv~la which are hcing prof- 
itably worked on sevoral creeks in this rli~trict are romrded as of local 
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origin, from the facts of their occurrence, though the actual source 
of their gold has not been discovered. The country rocks are mainly 
black date, containing some limestone, in which Carboniferous fossils 
occur, but there are no massive flows of greenstone like those of the 
Juneau belt, and no suficiently detailed studies have been m d e  to 
w a m t  correlating them rocks with the slaka in the southern districts. 

t The region lies seve1.d miles from the mttin contwt of the dioritic - 
rocks which form a continuation of the Comt Range intrusives, and 
as these invading rmks are crosscutting toward the west in the vicinity 
of Berners Bay, it is pmhble that the rocks of the P o ~ ~ u p i n e  field 

8 belong to the formations which a r r y  mineral veins on Admiralty 
Island and on the west side of Lynn anal ,  at James Bay, and on Endi- 
cott River. 
T7&& ma'-. -The main f wrture of interest on Douglas bland is 

the Treadwell group of mines, consisting of the AEaska-Treadwell, 
700-foot,. Alaska-Mexican , nnd Ready Hul lion properties. The mines 
are advantageonsly located on the inner er mainland side of the island, 
close to tide water. The ore, which is of low grade, averaging about 
$2 in value, occurs in a ~ r i e s  of ore bodies lying between a mass 
of grsen~tone on the hanging wd1 and black slate on the foot wall. 
The strike of tbe deposits and of the countl.~: rock is about N. 45O W., 
slightly dirsganal to the shore of Ciastineau Channel, which trendv ahout 
N. 40° W., and'the average dip toward the northemt is about 50°. 

The ore hodiw are hrecciated masses of intrwire syenite, fiIled with 
a network of quartz and calcite veinleh, and impregnatred with pyrite, 
which occuw both in the reinleta and in  the l-ock itaelf. Tbe .gold C occura both in useocitttion with the pyrite mid native, and a brge, 
though ~ariable, proportion of the values are m ~ e d  by amalgamation. 
Visible s p c b  of the metal nre sometimes, though rarely, found. 

The following associated ~llinelals I-rave been observed: Pprhotite 
. and magnetite are always present, and molybdenite is of common 

occurrence; native arsenic, redgar. nnd o~.piment have been noted, 
and arsenic is commonly found by the assayer, probably indicating 
the presence of amnopyrite; stihnih occurs in small amounts with 
the quartz Bullion assays indicate only &mall amounts of ~cilver. 

The syenite bedies which have been worked occur rrs somewhat 
irregular dikes. I n  the Alnska-Treadwell property two of these dikw 
are mined, each having R width of about 200 feet. Between them 
there is a band of barren date perh~ps 50 feet across, and there are 
some minor masses of the country rock included in the ore bodies. 
The south or fwbwall dike has a known length along the strike of 800 

t 
feet, and from the lenticalrtr outline of itu horizontal crom section the 
entire extent can not he much in excess of this figure. The hanging- 
wdl d i k ~  has been mined continuously for a disbnca of nearly 9,000 
feet through tbe Treadwell nnd 700-foot workings, but, beyond this 



toward the southeast them are ~everrl ~eparete are bodiea of lenticular 
c w a  ~cction, which occupy the Pama prlnition under the greenstone, 
aa ia shown in thc hl~ka-Meximn and Iteatly Rtsllion mines. Toward 
the nortllw~st only rlnrrom dikes RPA present whem the hase of the 
gmenatono lw 1bnt.n pmpcct~d.  . 

The distribution of vntuc~ is implar,  as in nearly gold depoaik, 
bnt, tllcso iu na ~ l q - p t i o n  of irnpvorkhrnent in the deepest workings, 
which am nmrly I ,ol fl) feet h l o w  the sea. 

Wl~ile only the bnngin~-wn11 &lies of the syenita have thm far 
h t . n  found prvductivr, ~IHTI! other dikm of the rock occur for a diu- 
hnca of ~lrout 3,000 Fect mrmq bhn &kt: of the hlark slates, tom1.d 
thn uouthwr~t, They nm ~ I r n o ~ t  trntirelg confined to this side of the 
greenstone, thongti 15 few BPP found hetween it and the cbannp.1, and a 
large r n w  forms rtn i.slnnd nhtrt one-fottdh mile offshore. Along the 
~ t r i k o  t,he dikes ~xltend for a d i ~ h n c c  of 3 miles, mainly northwt?iitwarrl 
from tho vicinity of ttic mines, and tbc mnstcme mRy be f m c d  for 
s much longer dirrhnco in this dimtion. 

h i d e  from tho depmita of a l b d   peni it^, the black slab9 am 
locally found to mnhin ~ystarnfi of qunrtz 8 f h f l ~  or sometimas 
veins of fair size. One. of these ~ysktems of strinpm f o m ~  an exbn- 
sion of the Trendwell deposits, and is tmrrhle for srveral miles slong 
the mainland side of D o u g 1 ~  Is l~nd,  and though it hna h e n  pros- 
pectwd to a certain extent no lhinen have h e n  dincorered. 

'Several other a-4 of strong nrineralimtion are found on DOugIm 
Island, two of which occur in the mmsive I m 3  tic greenutone which 
forms the outer two-thirda of the idand and msy- prove of fnture 
value. One of these is situated on Nevada Creek, about 33.  mil^ 
southwest of the Alaska-Tresdwell mine, where an ares of hlmttr+F. 
rock impregnated with small cubs of iron pyrites extend3 ~ I m l t t  

I mile along tbe creek below the main divide of the i~ lend nnd for a 
distance of about la miles along the strike of thc tupck~. PnPtR of 
the altered and mineralbed greenstone give ftairly wway, bnt no 
welldefined ore M r s  have been discovered. Zocsllg thcw am nar- 
row, irregular veinlet4 which a n y  plena  and ~ p h d ~ r i t e ,  ~ n d  these 
are richer both in goId and clilver than the main mnsn of tha rock. A 
few irregular quartz veins m u r i  hut an s rulc the ~ulphidas aro not 
accornpnid hr thia mineraL 

Tbe second case of minemlhticm mentimod above i~ a zone in the 
p e m t o n e  occursing about 1 milo wmt of the Treadwell depoclit. 
Tho m i n e m l i d  band follows the structure of the rocka find vnries in 
width from perhap 10t) to ,300 feet. Jt ia tmeable for more t h ~ n  s, 

mile by thc nltrred nod b l w h d  condition of tho greenstone, through 
which pyrite is di.strihuted in the form of small cuhea similar to those 
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mnrring  in the Nevada Creek deposit, It is reported that gold acaurs 
throughout l a w  prts of the minemlized mass in arnaunta somewhat 
I m  than $I. Mere dm, as in Nevada Creek, there a*re occasional 
narrow stringers of high-grade sulphides. Several hundred feet of 
prospecting by means of s shaft on the Y a k i m ~  f i~oup of elain~s bm, 
however, develop4 no deposit of workable ore. 

t ' 
I POWER PROBLEM. 

Thmugbont the ;Innmu hlt .  and in southawt Alnaka i n  general, 

L the w d m  powers now ntilized are awilahle for not, over seven monhhs 
in the gear. Winter precipitation is almost entirety as snow, and 
melting is at a minimum hetween Decernkr 1 and Mag I, w that 
during this period thc eflmtive run-off in most of the s~tr~arm is very 
emall or nil. Consequently u~~xiliarg ~ t m m  plants have heen ernptqeed 
where continuous power h ~ q  h e ~ n  nccdrd tlllrougho~~t the year, and 
doublo in~tallations m u ~ t  a? w n p  be pltlnncd wh~n! mining and milling 
operations are to tm carried on wi  thotlt iukrruption. Howttvcr. nuf- 
6cietit water power for rven oxtensiva development work is ~t?:dorn 
wanting. 

The streams now I ~ R C ~  Ilavo been nntl~rnlly aeleckd hecause thcp 
were ~ ~ q i l y  uccessihlc, nnd it, IIIW thus corrre ahout that only creeks of 
steep glade rrnd ~rnall dminap nmn are furnishing power. Many 
large end constant rivem rxist, h ~ i t  the l ~ n g t h  of the ditehos requirvd 
and the difieulty of kkec.ping them open in  wintcr hnvo thm faspre- 
vented, and prol~ahly alwnys will prcvent, tho ~~t i l i z~ t ion  of-strmms of 
low grades. 

It Heerne at preaont that plants luge enough to furnish power 
througllo~~t the yenr ran lw i natn1lt.d only whcre favorsMp sittatd 
natural Iske~ can ba turned to ttcmunt for winter storage, and to tide 
over seasons of exceptiotl~l dryocu~, such ns was experimced in the 
summer of 1903. Ona project of this sort now under advisement by 
the engineem connected rvi t11 the Almka-TreRdwelI and ~~sociatcd 
interests wiI1, if aucces~ful l~  inaugurated, greatly reduce the rtlrmdy 
low eoet of working tho largo bdies  of low-grade ores mhholled 
these cornpsnies. The prohlen~ of trnnsmissian for long distances ttnd 
Rcrtxss the deep fjords which nhound throughout the region will ba an 
impartant fwbr in decicling tha prackiwbility nf any large water- 
power plant. 

The necemity of reducing pwer  costs, if possible, is evident from 
the prico of cod, which is reported by tbp. T d w s l l  management to 
be not less than $6 per Son nnder favorable return cargo conditions. 

The existence af coal beds at several points on Admiralty and Kuiu 
islands has 'been known for many years, and early, though unaucce~sf~il 
attempta were made bp the Navr Dep~tri~ent to locate workltbla 
depsib.  The proximitr of t h ~ w  localities h Jnneau and the powi- 



bility of establishing a coaling station, if good coal could lm found and 
worked.to adrantage, has led to a great deal of privab prospecting in 
recent gears, but no minable deposits have been found. At Killisnoo 
it is reported that the seams are too thin to be mined economically, 
while at Murder Cove the em1 and the rocks in which if occurs are a i d  
to be too much b~oken to lx of value. At present, t'herefore, these 
occurmnws do not promise any reduction in the cost of fuel, though 
a comprehensive examination of the areas in which the coal-beari~~g 
rocks occur may yet lead to valuable discove~ies. The reason for this 
belief is that the amount of folding, faulting, and crushing in thase 
rocks seems to vary fmm place to place, and if regions only slightly 
disturbed exist, they mrtg contain workable coals. 

Peat depo8its which exist in many parts of Alwka m y  l o d l y  
become a factor in the power problem. The fuel value of peat is of 
course compamtively low, bat under favorable conditions it can be cut 
a t  small cost and wed for making stearn or, possibly with greater 
economy, to prodllce fuel gaa for gm engines. 

On the inner side of Douglrrs IsI~nd a broad bench at an elevation 
of about 400 feet is covered by large arew of peat, and though the 
material haa never been prospected or tested, it appmntly exist? in 
unlimited amount and conid undoubtedly be used for fuel in either of 
the ways tsugpted. 



PLACER MINING 1N ALASKA 1N 1903. 

INTRODUCTION. 

Tbough tho dovelopmrnt of I ~ P  mining of gold, Alrcr, and carper 
is progressing rnpidly, p t  orpr gix-wvrnthr; of the r~lur? of AIaska's 
~nincntl output roompa from t br: jpld plnvcm. So great inowwe of 
production a n  ho expectcd until thr! mini n~ pl~nkq now Iwing jmtalleci 
arra ready to begin operntiana. The ~ctivitiew of tlrc pwO year have 
been devoted to thr? introduvtion of Iwttrv rsquipment and to more 
cnerptir: devolopm~nt in the larpr  n~ i t~ ing  mmps. While no new 
district4 havo heen discovered within the ml~ndar  yanr, t.he prospct- 
ing of some which b d  bwn pmvioudy only very rrnpr,dcially 
examined has plmd them among tho+% of cornn~orcinl itnlmrtancc. 
In th is  category belong tbc Fairbanks distsirt, on the Tanana: tha 

,, Dmd ITope district of Seward Paninnul~; nnd possibly t r l~o the Kawnk 
plrtce~s, ns they may ~ventunlly provo to be of commercirtP i ~nport~nnca. 

Of vital interest to placer mining, wq well ns to other ~t lwknn inrluu- 
tries, sro the improvemrnts tlladc in the mwnq nf rornmunicetio~~. 
Tba completion of the tnilitnry t~legmph line, w hit-h now cxtondu from 
Vddes to Fhgle, O n  the Tub, and down thnt river to thn mouth of 
the Tnmna, from whirb point on8 line connccte with t h ~  new E'nir- 
banks district and another with St. Michael, on the nering ha, i u  of 
the greatest possible irnportanw. It is hoped t h ~ t  tho installation of 
the w i r e l e ~  S ~ S ~ R I  will connect St. Michael with Noma. This, by 
using the Gndirsn line from Dzwson to Skagway, and tb,bo United 
Shtea ~nilitsry mhlo to Seattle, will gi1-e -e complete system fivltl~ 

Nomo to t,ho ouhidc world. A short cable connect8 June~ti witb 
'F S k n p y .  It is possible, therefore, to telegraph to many of thc 

important mining rnrnps in Alaska. It ie to be hoped that the Wnr 
Department may 1~ d)le to extond this ~ystern, aa it plana to do, by a 

* cal)lo to Va ld~x  and nnothel- to Ketchikttn. 
Tho tmnnportatio~i facilities alsn have shown some imp~ovement, but 

are &tilt far hchind the imequiremenk of the miners. The cicmn steamers 
now sometime8 give a ~ix-and-a-half-dny service between Seattle and 
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Nome, but even this could be improved. It mts pmbabIy & per hn 
to land f might from the steamer at Nome~ne- th ird  of the entire 
expense of sending it from Seattle to the Nome beach. k t  setwon 
about 60,a)O tons wsre landed at an expenae of $300,0th3, which can k~ 
regarded as a direct tax on the mining industry. Moreover, this ia not 
all, for the delays incidental to stormy wmther, or a late season, much 
increases this tax. Plans are under consideration for the construction 
.of a pier at Nome which shall extend out to deep water. If such s pier 
wuld be blrilt, it would be n great boon to the region. The ordinary 
difficulties of engineering such a structure are wry much enbanced in 
this northern region, because it would have to be built stiong enough 
to withstand the tremendous ice floss which pile up on the Nome beach, 
sometirnw to a height of 100 fa&. 
The handling of fmight at Nome is done fairly expeditiowly during 

the g o d  wmther of early spring and summer, but is vary uncertain 
aftar the stormy weather of faU begiaa, Freight fox other paints on 
tha coast of Seward Peninsula is frequently tmnsfermd to small 
steamers at Noma, a very coatly and time-conauming system. 

The unoertaintiea of Yukon River traffic were well illustrated by 
the mndition~ in the summar of 1903, when low water delayed many 
steamers until midsummer, and, ar a result, many of the suppIies 
w d  equipmonts did not reach their destination. While there is not 
likely ta I>e actual d e r i n g  because of them interruptions to Gmffic, 
yet, as a result, provisions will he overexpensive in  wvoral camps and 
many mining operations wilI b blocked. Until the Yukon pIm,rfields 
are reached by a milwrry from the coast B repetition of guch a 8 t h  of 
affairs may he expectad every year. Two milwey projwts h ~ v e  been 
under conaidemtion: (1) Fmm hnrrec t ion  Bmy to the Tanma, crow- 
ing the AJmkan h n g a  at ttarihu Pass (elevation, about 2;000 feet); 
(2) from Valdca across the Chugacb  mountain^ at Thampon Pms 
(elevation, 3,200 fw,t), and across the Meohsta Mountains through 
Menta~ta Pass (elevation, 9,400 feet). Neither route presents any 
seriou~ onginwring dificdties, and boil1 are known through the 
recann&sance rnfips rnrads by tlie United ShtB8 Geological Survey, 
Thme 5t.m ~ 1 9 0  aevcd  project^ for reacbing the Yukon placer fielda 
by railways through Chadian territory. 
la southeastern Ahaka the transporhtio~ question is a simpla one, 

Tho principal mining campa can be reached by comfortable steamer 
from Seattle in two to Siva days. 

KOWAKa REGIOrif. 

The Xowakrplacers, which received Borne attention in the awnmer 
of 1908, h v e  produced a few thousand dollars, and the rsporta have 

a lhe  river fmm whlch thls enme Ia derived is known loeallg u.s the Kobuk. 
b A general account of thb region will be found in "A R e e o n n d n c e  born Fort Elemtin b 

Koksbue Sound," by Walter C. Meadmd~all, Pmf. Paper U. 8. -1. Burvey No. 10, 
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h e n  ~ufficiently entxlumdng to cause R r~nsidertrh'te movement of . 
prwrpectom from Nome. and from points  on the Yukon to t h i ~  far-nwq 
region. The p l w r  gold hw heen found in the tmqin of Shingnck 
Cr~ek ,  a amall northerlj. tritmtary of the Kowak, whirh enn he re11ch~t1 
by a stestmbat journey of 225 miles from the sea. So fsr as knowit 
f h ~  gold has its Lmum in a complex of rnetrrmorpZ~lc IJchiua, limclslonc, - 
quartzites, and greenstones, which find an extensivtl dovslopmmt in 
the Kowak Valley. As mrig ns 18939 p l d  wm found an some of thn 
creeks of this district, but it wm only during the. lnst naawn t,hat actual 
values have been developerI. It is of inkrcst to nota that plwer gold 
was discovered yome yeaw &go on one of the tribuhrie~ of t he  u p p r  
Nmtak, md thia locality =ern# to Iia in the  trike of the formation of . 
SEngnek Creek The factrr at  lemt r n l j q p s t  that gold may hnvc a 
wider distribution in tbis region than hnr \wen genc.mlly supposed, 
and l a d  to the h o p  that valunhle plwer~ mug yet Iw di.scoverod. 

The district is not easy of WCCSR, and the workable plrrcem must 
give a very large yield during the t h m  rnontl~w nf open mason. The 
nummer journey f lvm Nome b ITotham Inlet, in m d o  by ocean 
~lteamr, which rntrtl't he of shalluw Rmft, and thrnae by rivcr 
atearner t~ Shingnek Clreek, from wllicb p i n t  tbtr  creek^ rrre rc~ched 
overland. As the Arctic h n  is .seldom d e a r  of irn lmfom tllc 
middle of July, it will hardly be pomihle to rcl~rh t.hn.diggingpr before 
tha 1st of August. Many prospectors will mach tha now rmnp hy 
wintor jo~~raeys with dog teams. 

The rdley floom and dopes are clotbed with aplmuctl, pplrm, and 
b i r c h  up to an altitude of 2,000 feet lihova tho peR. Thct miner r i l l  
have tn tmniiport sll his ~uppliw with him, for kmma is  rcry tam, 
tho~rgh there i~ mn~idcrable fish. 

Theso jsolakd camps offer a field to the individual miner, ~ s p c i n l l p  
if ha he of thst ~ t l e w  c l : ~ ~  which seldom rcmaina in a district ~ f t ~ r  
itR developnlent has begun on a commercial smle, yct they have little 
effect on tho gold output of the Terrifaw. Somc of the.% diatsirtrr, 
like the Kcrpkuk, have produced gold for nearly n dmadc, nnd 
will eontintla to yield p u b  stakes, with *n ocmqiond srnrll fort,anp. 
It is, however, Eo tho 'targer and more amsible  r.arnpR tht  wc r n t ~ ~ t  
look for Alaeknk wralth of placer gold. These attmct tho enpinwr 
nnd tho capihlist, without whose ~emiceu l a w  mining plan& tripntllo 
of materinll~ increa~ina the output a n  not be inwhllcd. Tt in t t ~ o  
influx of capits1 and e x p r i e n d  nlining men whbh make8 the future! 
outlmk of Ala~rka's devclopmont so bright. 

- * S0U'S'BEASTEUN ALASKA. 

SontbB8stern Almks is essentially s field of lode mining. The pm- 
GlsciaI pvvels, which were undouhbdly more or less auriferous, 
were in a large rnessure removed during tho invaaion of the ice. The 
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against &ch a conclusion: (1) Though considamb2e prospecting bas ' 

bean dons in tMa region, especislly along Alwk Rirer, whose I-atley 
c~mscudu tho range, gold has Iwen found only in a l l  quantities; thiA 
eridenso i ~ ,  howevtlr, purely negative; (2) tha extensive glacial erosion 
and the great depmitsof glacial drift, ns well a8 the pt.eseoce of many 
large glwiere, would not swm to present f~vorable conditions for the 
concentration of gold in p l a ~ m .  

COPPER R N E R  BASIN. 

Unconsolidated Plei~tomne g-mveL9 and sands ara exbneivelp devel- 
o@ in the Copper Riwr k~tuin, and many of these are aut'ifcrow. 
In rehtively few of tl~cuo (it-posits has the gold been suficiently 
concentrated to be of commr!~*riril impurtsnce. The Chistochina dis- 
trict, in the northern part of the buin, where developmenk h~tve 
heen going on stetldily during t.ho pant par ,  is the only one which llae 
produ@il any considerable nraount, uf =old. RFhst would seonr to be 
tho eastern extenvion of the gold-h~ltring wries has been found in tho 
hcdw~tms of the tan an^, hilt it hns not yet been proved to curry 
corn~narcial values. Gold hus also been found to tho west of thr, tlis- 
trict, hut up to the psttiumrner not in co~nmercirtl quantities. Rumore 
of import~nt  disco~eries on White and Slate creeks, which are a id  to 
lio in the upper Soahitoa b ~ i i n  reached Va~ldes l t ~ t a  in tho summer, and 
parties are .wid to f.w now en route to thcse diggings with  dog hams. 
Them p1accrn ltre reported to )Jo drained hg ntrcnnlv flowing into E:ast 
Fork of the Sushitnn, and to lie BOO nlilcs f rnrn tidewater. What is 
known concerning them is too vague to permit of speculation in ref - 
eronce to their importance, hut their position I\-ould indicate that t.hey 
lie in a zone which olbewhere has been fouocl to he suriferoas. 

Littla lms h e n  beard of the placer Gelds in the sot~th~rn part of the 
Copper River hasin. These, which emllrace. Sizina Itiver, the Tiekel, 
and tha Tonsina, while they !lave given sufficient intlication:, to attmt 
mining men, BR far IW known bare not ~ieldeci gold in ca-ercial 
quantities during the last gmr, 

COOK INLET REGION. 

The Turnagain Arm placers, which have been esploitmd ~ i n c ~  1895, 
lie in the dminage of streanss which empty into the b c ~ d  of 
Cook Inlet both fram the north nntl the south. The district mtxy be 
reached by at ten-days' ocean jour~ieg to Tyonok or Homer, and thence 
by arnnll steamer to Sunris~. Most of the p l m m  are within 20 to 11) 
milea of tidewater. There in little to d r 3  to the statements concerning 
this district in Isst year'a ~epart.VTht. irnprnvernentv hare been of it 

n Mendenhull, IT. C., and S c h d c r .  1.'. C.. Thr mlncnl  r t w t ~ n w  nf the Mount Wrangell ~ltrtrlrq 
Almk~:  Pml. I'oper U .  S.  oeol. Sl~rvry Xo. 15, Im. 

b-ba, A. H.. Platergold mining 1n Al8sb in l'XI?: Bull. 11.S.ciml. Bume). KO. 2L?,lB03, p, 4d. 



chamter requiring heavy investments of capital. Several hydraulic 
plmta have been, or are being, itistalled. 

A hrge deposit of gold-bearing gravels is r e p o d  at the upper end 
of Tustumena Lake, in the central pat  of Kemi Peninsula, the prom- 
ontory which separates Cook Inlet from the Pacific. Them plaoers, 
which are from 80 to 30 miles inland, are said te tm of snficimtly Irigli 
p d e  ta be. workable by hydraulic methods, and a plant was instaliud 
during tbe pmt aummer. 

RUSKOKWIM AND MOUNT McKINLEY REGION. 

The large area which is blocked out by Cook Inlet on the east, the 
Tahsnrt and Yukon on the north and west, and Bering Sea on the south, 
and which is drained chiefly by Kuskokwim River, baa been but little 
explored. It has besh traversed by a few of the parties of tha Geolog- 
iml Survey,@ but much of it is pmtically unknown. Spnrr roported 
evidence of mineralization in the Todrillo Mountaine and colora of gold 
in atreams which head in these mountains. Prmpchs ,  too, have 
entered thk region, ~ n d  now and again come reports of the discovery of 
rich placem, but up to the present hime these have not been verified. 
Gold haa long been known to occur on the ilpper waters of Mulchatna 
River, and the earterly fork of Nushagak River, emptying into Bristol 
Bay, but hw not yet heen found in workable quantities. 'Thew plamrs 
are seid to yield $4 to $E a day to the man, but their inawseibility mkes 
them of no commercial value. In 1900 the news of the discovery of 
gold near the Iower Kuskokmim m u ~ d  la amall stampede from Nome. 
The stem of the find, which proved to be of no importance, was on one 
of the amall streams which flaw into Rnskokwim Bay from' the east. 

The lateat reports of placers in this field locate them in the vicinity 
of Mount McRinIey. Several parties of prospwhra ascended Kan- 
tishna X ~ e r ,  a southwastern tributary of the Taoana about 100 
miles from the Yukon. Thwe men report the pmence of suriferous 
p h e m  in the Gntisbna Basin, near the foot of the mountains. The 
writer, who travarsed this region in the summer of 1802, is unable to 
substantiate this report. Of the streams wbich flow into the Kus- 
kokwh from the Almhn Range few, if my, even carried colors. 
In soma of the ~trea,,ms of the Kantishna drainage system, however, 
some colors were found, and there was other evidence of mineraliza- 
tion. It seems ak least pnmible that thb field may yet produce placer 
gold. 

SEWARD PENINSULA. 

Seward Peninsula, from the atandpoint of production md of early 
inc~ease of produotion, is still the focal point of Alaskan mining inter- 

agpnm, J. E, A r ~ n u a ~ n o e  ln mthweatern blnulra.'Tweutlqh Ann. mt. U. %. Cfeal. &mey, 
pt, 7, lm, pp.81-264. I d ,  A, It., Aremnnak!mce in the Mount Mcgtnley redon (in preparation). 



ests. In 190a the output of all the camps of the peninsula was about 
$4,500,000, and ww probably about the same in 1903, but the statistics 
have not yet been compiled. This wil l  bring up the value of the 
entire gold production of the peninsula since 1899 ta over $20,000,000, 

Though placers are widely distributed in Sewad FcninsuIa, ;pet 
probably somewhat over four-fifths of the gold mined has come from 

X 
twa districts, the one lying immdintely adjacent to Nome, and the 
other tributary to Council City. Thest? facts m u ~ t  be ,hkm as evi- 

- 
dance rather of the grwter developments in these two cmps than of 

1 
the greater richness of their placers. Though there are probably few 
placers in the peninsula in which the gold is ns concentrated as in bhose 
of Nome and Ophir Creek, yet there a m  marry undeveloped or little- 
developed prospeetr wbich give promise of yielding very large returns. 
It, is certain that the field is far from having reached its mwimum out- 
put, for in relatively few of the districts have mining ~l~ethods been 
introduced which would give large returns. During the excitement 
of the years 1899 and 1900, tho pick and sbovol, wit11 the rocker and 
abort sluice box, held sway, and these primitive methoda are still in 
urn on the majority of the creeks. With their sid many a broken- 6 down miner and prospector bas rctricved his fortune, hut capital ia 
often chary of entering n field whcrc such methods aro in use, becnum 
tlicy a p  suggestive of pocket mining, ~ n d  lrtrg~, entcrpriaw aro in 
many maes dcla-vd Thcn, too, the genela1 pubIic has so often under- 
gono lossas in thie fiold through ill-planned or downright swindling 
mining schemes, that it looks with well-me~ited suspicion on new 

* ventures. With the sur:cessful cxccution of some extensive mining 
 operation^ this eonservatisrn i n  being rapidly overcome, and mining 
men of experience and t.e;puttbtion are finding it less difficult Go secure 
hacking for legitimatfl undarhkingfi. 

Mins operatom rtro now thoroughly nlivo to tho fact tbak an ahun- 
dant and reliable water supply is the first requisite to l q e  mining 
operations. The experience of the past three years hm settled the 
question of dopanding on local and periodic supplies of water. To 
the exprinnced hydrsulia rninsm of other regions it may seem ~t~mango 
that khis lesson had to be learned again at Nome. It should ho 
remembered, however, that Nome was h a t  developed by men who 
were trained in t,he early days of the Klondjke, mben gold w ~ s  taken 

g out by the crudest methodg. Thore were many who believed that it 
would be impossible to build and maintain ditches at anything but a 
ruinow cost, hut this has been disproved. Them are now nearly 100 
miles of ditcba in ~uccessful operation on the psnimula, sad an equal 
mileage has been surveyed and is partly under comtruction. Experi- 
ence has shown that, except for the difference in wage#, the c a n s h c -  
tion and maintenance of ditches is not mom expensive in the Nome 
region than in mmg moro favorably located districb. The original 

Bull. 225- 
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cost mu be roughly ~ppraximated at from $1,000 to $2,500 per mile. 
It has been proved that, at the present high cost of fuel, it is usually 
cheaper to obtain water by ditches than by pumping. 

The fuel problem is a serious one, as coal at Nome still commands 
about $25 a ton, and is never below $20. Gasoline and petroleum 
engines are exten~ively umd. Gasoline rebails HC about 25 cents a 
pllon.  During the last seatlon pe.tmIeum tanks were built at Nome 
which were filled directly from bank steamers and were connected by 
a pipe line with some of the placer camp of the vicinity. Thie intro- 
duction of petmleum, handled in a large way, may revolutioni~e the 
fuel question. Another proposition is h convert into fuel the thick 
Inat of vcgatation which cavcrs the surface of the tundra. This 
m~terial, which i n  a form of peat, burns readily when dried, but i t a  
utilization srr fuel has not been attempted on a commercial scale. On 
the north slope of hhe peninsu~la a amdl body of Iignitic coal has been 
deveIoped which, thougli not of bigh grade, has found ready market 
i n  thc neighboring mining camps. 

The deeply scoured glacial valleys of the Rigluaik Mountains, which 
lie &out 40 nl i le~  north of Noma, afforcl an abundant water supply, 
which lw been and will be an im~lartant factor in the devoloprnent of 
placers both north and soatb of the mountains. Several ditches have 
alrendy bocn btiilt to these mountains. The same highland belt dao  
contains much undeveloped watar power, and plans bave h e n  formu- 
bted to concert this into olectric energy and to eupply camps all over 
the southern prt  of the peninsula with both light and power. The 
promoters of this enterprise believo that they can thus, by thc use of 
p~imp,  ~ u ~ c e s ~ f u l l y  oompete with the water-supply riitcbes. 

The idea t;hat hydraulic~king gravela in this northern ragion m s  not 
practiwl from a commercial standpoint bm been effectually d isplled. 
Evon where tho gravel wm frmsen d i d ,  which i~ not by any means 
universally true, it i a  possible, by using sufficient bed, to break up 
the frozen alluvium. Moreover, after tho thick mating of muck and 
vogehtion, which is nonwnductive, is removed, thawing takes place 
rapidly during the long days of the arctic unmmer. 

While hydrxulic mining in this northern latitude coonbnh with many 
dificultiaa, these am by no mettns so great as is ordinarily believed. 
Wagna are $5 n day with b o d ,  the halcyon day8 for tbe pick and 
shovel men of $1 to $1.50 an honr haPjng long since passed. Freight 
rates to Nome Iwt spring were $15 a ton, including lightemgo. h h r  
in the wmon a combination wtm formed among the ocean veaaels, and 
the rate was doubled. During the s w a n  of 1903 there were 26 steam 
vmsels, small and large, and 7 schooners, which carried about 75,000 
tons of cargo to Sewrrrd Peninsula ports. 

The coat of water transportation between coastal pinkq fluctuates 
greatly, The figures secured from h l f  a dozen sources indicate a rate 



of fmn~$'I h $15 a ton per ZM milea hp stmmer, with nn average of 
a b ~ t $ l n .  Fnei~ht istr~rl.it.d at ~nuch lower. fgureshpsmalZgasoline 
&ops nnd ~chooners~ nnd tbrse arc partieulnrlp well adapted to tbiv 
work hause  they mn anrhor ~ l o m  ta the hach nnd can enter the 
rnovths of the Inmr  rivers. Llntin~ the ~ u t  sesson there mere four 
small steamers with 5 0  tn 2011 tons mpci ty nnd hnlf a dozen gasoline 
sloops find ~cbooneru uf f 1-m 5 to 15 tons hudcn eneg'ed in the coastal 
t~.trnsprtnt ion. 

Overhod transprfution with hors~a i s  porp expensive, bnt  varies 
greatly. According to l w ~ t  1-eport9 it vnrios from $10 tn 816 per ton 
R mile, ~ n d  mill avcmgr! $12. 'L'hn nrilwnya curry s~uall l oh  of freight 
for about $3 per ton n mile. 

Navigation opens i n  the ~pring l~t~twccn May 85 and .Tuna 15. Sur- 
face mining opmtionq cnn ~mrrnlly hn c~lrricrl on t8hl.otigIr tho months 
of June, Augn~t,  nnd oftvn until tho fit-~t of October. It i s  fair 
to assume that three nlonthu of nltticing cnn hc c a ~ ~ n k d  on if  a relirthlo 
supply of water is nvnilnl)le. It  shntild ha hornc in mind that this 
senson is not so vcry mucll shortcr thnn in many ~t placer camp in 
western United Stnte~~. Taken a11 in nlI tho ron(1itions of mining nw 
not so unfavorable RH is often mprmcntcd. 

12eferenco bas been rnarle B tha trnn~prbt ian faciliti~n on the 
peninsula, which rtro still far from rtdequnto fnr the mining industry. 
The only important irupmvt?ment mndr during tho p t  season ww 
the: construction of tho Solomon and Council City Railwny. Ahout 
10 milrs of this well huilt stnndalul-finugr! rond hwq heen complctd, 
tagether with terminal f~cilitjc..;, nrld plnnrr nrc undt.1. way to pptish thr: 
mnstrnction next wwnn. The marl to  Council will bnve R Icnpth of 
sbol~t 50 mil-, and extensions are planned 11y t h p  mmr compny.  
This is rcnlly the fI1-st rttcmpt to p~rmnnently solve 'thc tmnqmrta- 
tion problem. Tho l17ild Goose lh i lwny,  which is narrow pnup, 
extends from Nomo to t.hc head of Ilcstrr C'rcak, I)y way of Anvil 
Crwk Valley. and bas henefit~d thr: mining intttrrsts very much. 
Some m y o n  mads hare h e n  c-onstrurtrd on thr pcninsuln, hut most 
of the teaming is done across country or along thr Ileach and stream 
bottoms, ~lnd, a?i ha- heen shown, is enormously expcanivr. 

Thn qrrwtion i s  often xqkerl. Whnt minin~um limit of V R ~ I I ~  can profit- 
nhly be cxpIoited in this northern field? There nrr so many factors 
which have to be considered that no cntegorival unswcr can ho ~ i v e n  
lo this query. A placer which is rlme to tdr! wntcr can IH? mined 
milch more t?conomimllg than one nt  a distnnca, where it cosG %lo ta 

- $15 per ton a miIe to trsrlsport equipment overland. Agttin, n low- 
grndc gmveI cnn cften be worked, if i t  is near R lmnsnm, I,ocauso tbn 
snnle ditch may supply water to both propel-ties. After ditches hnvo 
once been conatmct~d and p i d  for by tho yield from vory rirh pound, 
the water the3 supply may be utilized protitably to exploit deposits of 
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lower grade. Statements in print are not infrequent from which it 
woald be isferred that only bonanzas can profitably be exploited in 
the Nome region. Pay streaks which have yielded $30 to $40 and 
even $1100 per cubic yard are not uncommon, but these do not form 
any consideraSIe perconhge of the auriferous gmvels which carry 
values. Much profitable mining is done in  gm31els which will not 
average over $18 and $4, and if the Each were known it would be 
found that probnbly much ground of lower grde  is even now being 
worked. Tha cost of mining is being rapidly reduced, snd it is fail- 
to presume that eventually vduea of 81 and poasibly 50 cents per cubic 
yard can be mined with profit. 

, Some plmte have been i~shlled for dredging with bucket dredge or 
with eteanz shovel, btlt these enterprises hare not yet yielded any con- 
siderable amount of gold. Probably the most succevshl of these plants 
so far are those which have h e n  operated on ric.h portions of the I~ewh, 
where the material handlod wa8 antirely loose and no difficulty waq 

experienced in disposing of tho tailings. B e ~ c h  mining is  till cnrried 
on, but is ~ I m o s t  a thing of tho pmt. The p ~ ~ l  plain, or tundra 
phcom, which lio wit,bit~ a few miles of Nome, have not received the 
attention which their importance is beliared to warrant. Extensive 
prospecting with chnslr drills htts demonstrated the presence of gold in 
these deposits, a conclusion which had previously been arrived at from 
purely geologic lincs of masoning, baed  on the inveatigationn of the 
Dnitcd States I2eological Survey." In the reports of 1899 and 1900 it 
was pointed out thut old beach deposits wnuld probably be found in 
this tund~n belt, and this theory has since hean substantiated by tho 
discovery of an old beach deposit which h w  been mined at bt profit. 
It was also shown that auriferrons gravels would most Iikely ba found 
at other p i n t s  in tho tundra, which while of lower gntde might profit- 
ably be exploited. These latter deposits have been mind  along the 
eourves of some of the streams with the aid of steam shovels and 
dredgw, bnt in general it can be said that entiraly sucwssful methods 
of exploitation have not yet been claboratad. 

Underground or drifting ope~.ations farm another phase of mining 
at Nome, which has yielded Large returns. This htrs h e n  carried oo 
to a limitacr sxknt in the tundra Imlt, but only dnring the winter, when 
opemtions were not hampered hy the surfac,e drainage. The more 
important drifting has been on the high-bench gravels in the divide 
htweoa Anvil, Dexter, and Dry creeks. Attention was caIE~d to them 
high gravels in the Pmliminrsrp Report of 1899, but they were not 
exploited until 1900, and have since then yielded large returns. The ' 

ammpam Schrader, F. C.,  and B r w h ,  A. H., PreIlmlnary Report on tbe Cape Xome &Id ReMon: 
Specin1 Repans on Alaska, W. 8. Geol. Survey, fsOO: and R m k s ,  A. R.. Richardm, G. B., Collier, 
A, J., and Nendenhnll, W. C., A Reconnnbnce of the h'ome end Adjacent Gold Fields in the g e w d  
PPninsula In 1% B p d n l  Reports on A l ~ n l m .  11. S. Bwl. Survey, LBO1. 

bschrader, F. C., and B r w h ,  A. H., op. cit. 
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grarels are from 40 ta 200 feet thick, rand nro 11smIly frozen, so thht 
neither ~ h t l f k  or drifts require any tirnlwring. There are some 20 
 hafts and everrcl tllilcs of ul~dr~.grorrnd workintgn i n  the p v e l a .  The 
pay strwks, of which thew arc frequently two or more, one above 
the othcr, u ~ u a l l ~  run in nsnww chz~nnab, uo thut no great amount of 
doping is  required. The  inking and drifting in the frozen ground ia  * 
all rlonc with tho aid.of stenm thamers, and mnny of tho mines are pm- 
vided with stcam hoists. Pumping hna not heon found necetlwry, as 
the workings in  tho f roncn g~mund arc prnctically dry. This mining 
can he mrriod on throughout the year, but the ope tat ion^ are ofton 

1 confin~cl to minter months, whcn minar~  mngw nru 50 pelb cant lower 
than in eumrner. Tho wintcc nccur~~lilation of grnrel is wtlshed out in 
tho ~pring, when waterb is plnnLifu1. Yomr! of thc high-bench placers 
have provd vo1.y rich, and us no Inrgt? inv~strnent i s  required for p1ant.q 
tho? ure very pmfihble. Similar high-bc~lch ~ I ' R V G ~ . C I  occur at ofher 
lwalities, andl mnia Q F  the88 nro k~ lwvn to Ila nnriferous, so it is fair 
to nasumc that other high-lwnclr plncers will ht! diwcovered. 

Briofly considering tlm renul ts of tho p n ~ t  Scar in the peninsuln, it 
i~ found thnt the cxten~ivo dcvclopmant~ were cantined to tho Nome 

4 and Gwnril City d i ~ t r i ~ f ; ~ ,  and consistxd chinfly in tho intmdwtion of 
mine machinery find cquipmcnt. Hgdrnulic liftn havc boeti instnllcd 
cm Glncier and Anvil ereckn jn tho Nome district,, nnd nmny clnimq 
aro being worked hy hydinulir, daicing. Water for them opcration~ 
is furnivlled Lry tho Miocrne and mnio ~ m d h r t l i t ~ h e ~ ,  afi well as hy t w o  
largc pumping pl~nf 8. The cowing ~ m o n  will wit no^ the construction 

s of R n a m h r  of ndrlitional d i k h c s  in tha Nornn district, some of which 
h a m  already b ~ a n  hogun. Ona of these, to ~ 1 t n p I - y  the plncor~ on 
IIssting~ Creek, will I K ~  built to Flanlbcnu River, n diatknnce of abut 
15  mil^^. Another i n  plnnnrd to furnish wnter to tho  Cripple Itiver 
mines. Tho drift rllini~ig on the high bclnchca, rtlreltdy described, has 
Ireon mt,iveIy p~i~he(I. 111 tho Eldol.ndo hnsin somo mining is being 
done on Vonoti~ Creak. nrld Rcrass the divide to thc north Iron Crcclr 
and othcr tributaries of tho Kruxpmepn have boconle important gold 
produmrsr. 

Thc Council City or Ophir Crcek di~trict j~ second only to Nome in 
importrtnce. A narrow-pnlgr milmny connccts tho camp with nnvi- 
p b l e  wntcrs on N i ~ ~ k l u k  IEivrr. Sevet.al ditchcs n1.o in operation, nnd - thr, ~quipalenb i~~cludo tli rcr: 11vdt.aulic: clcrvat~m, several inclines, and 
darricks. Ona s t c ~ m  shovcl nud onr, dredge mrre in operation on the 
hra of Niukluk River. Tho Koksuktnpgn Bndn includes m ~ a y  prom- 
i ~ i n g  placers, hut thcir axploitntion bnv not h e n  cornmen~umte with 

* their importailce because of tI11e lack of tmnsportation facilitiw. 
Two ~ t c ~ m  d r ~ i l g ~ ~  were opcmted 2n~t  season in tho gixvels of Solo- 

mon Itiver, and sluicing war done on a number of tributary ~trcums. 
A ditch hna k e n  projected, ~vhi le  the building of tho Solomon and 



Council City Railway promisea to be of the utmost importance for the 
region. At Topkok the campletion of the I s m i l e  ditch hay renew4 
the m i n i n ~  ~lc~icit ica, which havo lsin dormant while it m in con- 
~tmction. This will furnish water for sluicing R brge amount of 
grrrvcl. not only in Daniel Crock h i n ,  the immediate objective 
point, but also in ndjwent cmeks. 

I n  the K u ~ r u k  b i n  H R ~ R ,  Hamestake, Xorthfork, and h h l  
cre~ks, RR wrll nn t h ~  rtiain river h d ,  werc worked in the ptlst smsn. 
hat nporatinns nrcl not FO eexbnsf ve m thpy would lm if  the: regon were 
more wmnsible. Tho Kotzrl~uo rrgion, lying to the northaqt, is the 
~uhjoct of R p p r  I?Y Mr. >Tofit which in printd elsawheye in this 
vol r ime. 

The e t r ~ l n a  flowing into Grantley Ihrhor from tbe nonb have long 
bcen known to ho gold twaring, hut HH tht. grnrela am not of very 
high grade their exploitation has h e n  tlepndrnt on the installation of 
R hydmulic plant. S u s r e p  for a di kcb hart! hmn cornpl~ted, find it 
is expected thnt B p l ~ n t  will h insblled during the roming wmn, 
In the Rlu~stont: region Gold Run, AltI~r, 11nd Rering r-rccks were 

worked. breml R ~ R I ~  ditrhe~, tl lp long& 2 miler in Imgth, s~lpplg 
the cli~gings on the Alder and the Rluestnnr. The high hanches hnce 
bebeen exbloitd with premising resnlt.9 in same inwhncm, and s l ~ r ~ e  
ditch from the R i ~ l o ~ i k  Mountains to pmvide hydraulic p w o r  fur 
the whole region is pmjmted. 

While it in no prt of the: purpose of this p p e r  to discllss the 
~urifcrou.~ quartz I e d p - ,  yet, in view of the great interest in this 
rnatkr it seems wort11 while to add a dote on thew. Qnnrk w i n s  
which carry ffmm a trrrtre to %'3 or $I0 in gold srr not uncomrnr>n in 
tilt! pninsuln, hut only r c r r  few l m r ~  been found mhosn vdues are 
high enough ta givc p r o m i ~  of profitnble c-xploihtion undor the prrn- 
ent wononlit: conditions. In the Solomon lZirer country R IO-gtanlp 
mill lltw I e n  instnllcd to work frec-gold quartz fmm s lode which 
111~5 h n  npnrd up. Tho Idc, which includes three distinct reins. 
IIM heen ct~veloped sufiriently to insure ample ore for running t.he 
mill, and the enterprise nrcnla as~ured oi success. Other rloartx w i n s  
of n wimilnr chnrtrr.hr in th in  region ure being prospected, and somc 
carry VHJUPS nnd give prominc of hcing at least as valunble as the QnP 

alrcady d ~ ~ ~ e l o p r d .  
In tho h'nrne xngian proper many l e d p  h n w  h e n  strrk4 and a few 

. tcpncho~ ond R pit ~unk,  hut no attompt  ha^ h e n  marla to scstematimlly 
and properly pro~pect any ore lmlj*. Sampl~s  have often h e n  p t h -  
cred at haphazard, uo that the Ramy re tnrn~ do not neceswrilp mrry 
conviction. Jn the @hir Cwek rngion ~ l ~ o  many qua* w i n s  have 
bean located, hut;, m in the Kome ~oogion, no syalematic prospecting 
has h e n  does. 
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During the placer mining, Inw srrrfrlceg of bd lmk are often 
stripped, dixlosing ~t .wvernl locnlitirts tho presence of a 1:trga number 
of small quartz veins which on ~ ~ . s n y  arc found to ccnry valuee. These 
veiasaredonndbothfollnwin,unnd cr~wrr~tti~tgtl~r:foliation. Zneolne 
instanw observed by the writer w e l l - d ~ i i n ~ l  [issure v ~ i n a  cl-osscut the 
corrntry rock and sent out affsh<mts which penetrate the wslls nlong 
l ines of cIeavage to 8 diubince of sowrnl ynl-d~ from the main vein. 
These offshoots the prospectors tern1 '' l~lunkrt \.sins," and entirely 
overlook their snbordin~b cbnracttlr. 
In one class of veins tbe gvlnguo i~ chiefly quartz ~ n d  in mother 

largely c~lcite. In vein@ of the st!cond clwu, the gold srernn to 1~e f rep, 
while the first promises to run i n t o  n hase ore helow ths surfncc twnth- 
ering. The first class of ore carries mnuidernbla nmr!nopyrite. It 
aeemv sntirelp powi hlo that depmitr may pet I)r! foti~ld nhcm n zone 
of country rock has heen so permmtcd I1-r thcae reins thnt the enbirr: 
belt may he regarded aa an ore. Tha ~ a l u e s  tvoultl, howrver, hnrt* to 
be much higher Xhnn in mmt of t.how now known to nlnkr! rbn ore of 
cammercinl vnlue. Large quartz w i n s ,  minemlix~d with py r i h  ttntl 

often nurifecous, are not uncolnmon in Sewnrtl P~ninnuln, hut few of 
thcse carry commercial rnlues. 
On tho mholn, it can Im said that the ot~tIook for quat't~ m i n i n ~  in 

Samrd Peninsula i~ far more hopeful, now that morn gltonntl htts 
heen stripped, than it was R few yearb- sp. It irl wall worth while 
to make wreful ncarch for l d e q  but the greatest convrrvz~tisn~ n11n11 It1 
be exercised when such Imles have been found. A vein must l)r, wnll 
opened lrnd thoroughly t~stcld 1)efo~e any equipment is  inskalltbd, and 
o n 1 ~  a h r  ore ono~tgh hns h c ~ n  exposrtl to pny for tlic mill in it time 
to think of estnhlishing n nlillil~g plant. 

Thc excitement lust fall nt Nonlc? ttbolit quartz mining pmmined f hc 
usual h~rvest  of ill-adr. ised, lo ~ t t y  nothing of atock-jobbing-, m k r -  
priacs. Tho staking of lnztriy of t,hc qunrte clnima hw lm of sr~eh R 

character that, where v o i n ~  nf vnluc: nra opened, nearly every claim will 
run the ~ a a n t b t  of law suits, n11d ~IIUHC IIC expechd to pay the nsml 
tribute to exprte and attornoj-n. 

THE YUKON BASIN. 

Placer mining was carrjerl ori in RIJ of tbr~ old mrnpr'of the Y~lkon 
and its tributaries during 19113, and tllc Fttirhanks di~trict  on the Tnn- 
ana bas h e n  d d d  to thaw of ~wmmercinl impt- lnnc~.  An ttccount 
of the Fairbanks district I J ~  Mr. I'rindlc will Iw ffotrnd else who^ in 
this  bnlletin. In but few creek5 hava ztuy Ingc enteinpriaes heen 
inaugurated, but in many there has h c n  tonsidernldo irny~overnmt in 
mining methods. The annunl otttput of tlic Al11.3kan m n  he 
estimated at between $#O,MM and $I,CH)O,oiIo, which is likely to he 
meteridly incrsa~led with the opening up of tho w w  Fai1.11anka district 



and the more syslternatic cxploitartion of thc older ones, This output 
i s  chiefly distri huted in smnl1 amounts, running from a h r e  grub 
strake of $1,000 to 8Ifl,OCn). Few nttcrnpts have k n  made to work 
g m u p  of claims by improved methods. 

The gee"em1 h k w a d n e s s  of the Yakon Rctd cornpared with thnt of 
Nome in, of coum, in a large meIt.yure dur to tile diflercnces in m l a ~ u ,  
but must ~Iso  be lusigned to tho isolation of the rrgion. So long as 
dereIopmenta arc dependent on the prrscn t inndrr!unto transportn- 
tiou facilities t.be wgiori wi t l  be handimppcd. W i t h  the uncertainties 
of the river-stearnlmwt service, thn entire ab~encc of roada, and tho 
scarcity of trails, tho plncer miners of the Y~zkon district bave bad to 
f ~ c o  conditions which would hnve utterly disheartened less resolute 
men. 

Freight rates from Heattla tu Yukon River points nm from ahout 
$40 to $65 per ton, and the f i r ~ t  up-river slearner from Raring Sea can 
not ha rountad upon bcforc tho 1st of A ~ ~ g u s t ,  Tho cost of tho wum- 
mer freighting from the b~nkcr of the Yukon to tho milling camps, 
which is tlIl dono by pack horsen, cnn tm roughly evtirnutcd u t $10 per 
ton a milo; whilo tho winter rates, whon the traffic is cwricd on by 
mettne of horse and dog sleda, are from WB to 63 pcr ton tl, milo. I t  
must ba remen~bemd that Borne of the placer cnmpsr nre from 40 to  
50 miles distant .from W R ~ P  t m n ~ p r t n t i o ~ l ,  and thnt this haulngo 
gmtlg increws the necesmry outlay of time rrnd money for install- 
ing a mining plant. There a m  Mcorcs of crmks, if not hundreds, in 
the Yukon country, which will Ivo worlred when tbe transportation 
problom i~ aolved. 

The constr~lction of r d ~  i a  proper1 y n function of a territorial 
government, but ns AImska lltts no representative pvorntflcnt, and is 
adminhtcrcd to all inUnB ~ n d  purposes as a colony, its mining inter- 
esh must look to Congrew for lcgislstion, and probably appropria- 
tions, for mad crln&ruction. Thcir cast could, however, be rnct by a 
tax on ths properties which they would henofit. 1E hus been atlggested 
t h d  the pe~rly  mscssment work requireti by law an each claim could 
 well?^ commuted in pnrttoa mane-ytax, tohespent on d 4 .  It is 
estimated that roads coald be built in tlrc Yukon country at an averago 
cost of $l,onrl ta $1,500 per mile. Many n mining a m p  in the region 
has ~Illesdy spent on tbo tmn~rportntioa of itu srtpplien more moncjr 
than the ~mt  of a wagon mad. It is roughly catimated t.h.hat TOO miles 
of wagon r o d s  in the Yukon nnd Copper River regions wonld put 
nearly every p b r  cnmp within mach of reawnahlo tmnsportation 
facilities. A miIlion dollam m i ~ h t  well h spent in such a manner, 
for them would be a certainty of an increase of tbe gold output 
aufficient to warrant such an expenditurn. Tho building of r o d s  in 
the Kiondike district by the anadinn government htw much accel- 
erated the development of the placer lainea in that dhtrict, 



The writer would make the following provisionnl suggerltion~ for 
the loartion of Government roads to develop thc! plnmr ficlda ~ L H  they 
are now known: (1) A road from Eagle to thc! Tnnnrl~, the Chistochina, 
and to V d d ~ q ,  on the coost, n d ishnce of ~ppmxj~~~ntaly 404) miles. Thij 
prohblg sbould follow the present well-euhblrlinher1 trnil, whioh is ~ s s d  
~~winterandaummermailroute, Theu~o . s t i rn~)or t ,~ntp~to f  thorod * wotlId be t h ~ t  between Eagle and the camps of tho Fol.tymile region. 
An alkrnsta route would be to Fairhnku, on the T~nrtnn, from Coppr 
32iver hy way of the Delh River Vrtllep, a distance of about. 300 milpn. 

/3) A road tu extend from Circle, on thek'ukon, throtlgh the Birch Crrak * 
and Fairhanks cliatrict tn t,I~e Tanana, a distance of nhotxt 150 milw. 
Nampnrt., on the Yukon, to be connected with the mouth of h k e r  
Craok, on the Tannntl, by n road which would open ttp the Yinmk nntl 
Raker di~trictn, R distance of lens than 50 miles. (4) A hundred milm 
ov ~ 1 0  of ~o'ogd to be built in the Kopknk region to connect the gold- 
hmring creaks with the h ~ a d  of stearnbortt n s ~ i p t i o n  on ICoyukuk 
River, It j.r 1,filievcd that these ro~dv wotdd ~ Q I I  n system of main 
arteries l>y which most, of tlla placer fields m111d e s i l p  he renched, and 
t h t  the production of thr tnittcs wotrld therely be so much increra~led 

I ns to fully jnwtify the expetlse. In mwe R milway we.re built to tho 
Ynkon, this p l ~ n  rrbut~ld lw t?~otrlemhnt modified, but there would still 
remain an urgent R I F ~  of rnnd~. 

During the year I903 work st~ndily progress~d in the Fortymile 
district, though the dry sctlsun mndn thu otrtptlt 1 ~ s ~  than i t  would have 
h e n  h d  there heen zirnpl~ w~atPr supply. On Chicken Creek, one of 

t the oldest of t.be district, work w w  t*stcndcd to nn examination of the 
benches and WM rewarded h ~ -  fillding good ptiy gravel 275 feet; nbow 
the water level. Much work i~ Iming dmll~! lly drift in^ with atearn 
thawers in the frozen gmund, n ~ n o t l ~ a d  tiow carried on ihroughout 
the year. Gw is being made of 1~0th ~tonm nnd horsc hoist.r. On 
Wade Creek s steam hoist i3 in operation, and hd-rock dznins ham 
h e n  pot down on several clnima to c n ~ b l r  working l,y t,he open-cut 
system rather thalr by driltiog. On W nlkor E'nrlt a ~tcmnr scmper nntl 
bucket conveyor are; being used on one claim. Most of the clnims n re  
worked by open cub. Some winter work i.r lrririr done on the h r  at 
the  mouth of Franklin Gulch. At the so-called " Kink," RII ox how 
tncunrler of the North Ebrk of Fortymile, nnd 1~3~0i1t. 50 nl i l~s  in Rn ~ i l i '  

3 litlo from the Yukon, a strong company its e n p f l  in tnrainr t h ~  
courso of tohe river, RO as to leave exposed rrlmit 84 miles of its hd. 
This it i~ proposed to mine witb a s b n i  sbo~el.  

On American Creck a J R P ~  plant hm k e n  installed, inclt~ding R 
flumo, giving a 150-foot head and power to work two  hyclm~llic 
elevators. Fearcity of water prevented the extensive opel-ation of thi.+ 
plant. On Sovcntyrnitt? River two hpdrxldic ronlpanies mern prospect- 
ing in the past season, but no sluicing has been done. A mal l  hydraulic: 



outfit was opimating at the faUs on Seventymile, and a little gruh-stake 
mining was  don^ on this stva~rn,  as welt as on Woodchopper, a few 
miles to the northwest, where R steam thwer WELS used. 

I n  tbe Birch Creek district, where there WM ample water, MiIler 
Creek waa morlred in a small way, afi was Eagle Creek, which carries 
the purest gold of the district. On Deadwood Creek, where ground 
sluicing has been resorteA to, the bed is largely worked out, but good 
values have been found on the benches. On Mammoth Creeka steam 
shove1 is being used, while on the Mastodon some experimenting is 
being done with m~chinery and the benches here are beginning to 
receive atbntion. There were about 500 men in the entire Birch Creek 
region in tbe summer of 1903. 

The Rampart region includes several creeks where operations are 
being carriedon. A small hydraulic plant has been installed on Runter 
Creek and others are in process of erection. On the Hunter the pay 
gravel is mid to he on a bench 20 feet above the creek and is covered 
by20festof muck. Thep~veIsarefrozea,bl~t whensfaceisaxposed 
it thaws out at the  ~ x t e  of a foot in 24 hours. When strjppd the 
eun's rays thaw it to  a depth of 10 feet in two weeks. 

The dozen creeks which were worked in  the Koyukuk diggings have 
done well during the past season, having produced upward of 
$3CK),000, The heavy rains interfered greatly with the work on Borne 
of the creeks, especially Httmrnond Eiver. Provisions and equipment 
are stiU very expensive. The tzsnsportation chhargea are $100 per 
ton from Seattle to Coldfoot, which is nearly 100 miles from same of 
the placers. There mere  bout 300 men in the district, many of whom 
came out in the fall. Wagcq are from $8 to $10 a day. 

As this article goes to press, wcll-authentiwilted new8 corn08 from 
Alaska of a " stampede " to the White River region. It pl.ohbly 
will b k e  a year to find out whether this i s  based on the actual discov- 
ery of plaeer gold, or is simply another one of those wild scrambles 
which we perennial in the northland. The new placer field is 
reported to lie partly on the Alaskan, partly on the Candian, side 
oftheIxrundery, butlmsnothen~noredefinitdy located. Thewriter, 
who explored the Tanantt and White River basins in 1898 and 1899, 
fo~md evidence of the presence of mineralized zones in a belt of schishq 
which should cross the White River Valley about 100 miles from its 
mouth. Traces or gold were foundm both in the bad rock and the 
stream gravels, but not in commercial quantities. It seems altogetber 
possible that wmewhere along this belt morlrahle placers mzay be 
found. In the fall of 1903 the discovery of ~1dplacarsintheTanana 
basin wm reported to the writer hy prospectors who had been exarn- 
ining the region in which these mineralized mhisb form the bed rock. 

a Brooks, A. H., A reeonnaImnes in the Tanaoa and White Klver bmios, Alaeka, in l a  !Men- 
t ie thhu.  Rept U. 8. Geol. Survey, pt, 7,19W, pp. d-. 
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This d i s e o w ~ ,  so far nq the writer is nlllc to d~t~errnjna F k  position, 
must lie nenr the districk to which the rrtnntpcdrbm nra now directed. 

far as any thin^ i?i known of tlrc! rcyintl, tlrclfr, in r h t  I ~ n s t  Home basis 
for the opinion that t~lnc~r.  gold niny Ire fouur2 i l l  it. 

Whita River is rulvigrkfhc rr~tly for u~url l  tvoiktx, ~ ~ n t i  thon only with 

- great dificultp. A nnl~i l l  I~lunch roliltl 110 t~rzcd on thC ?knana nlmvc - the ForQmile trail crwninp. 'Sho cogion mn lw ranvcniently reached 
with p k  bor~cs from Dnm.ron, Pr~rtyn~ilr. 01. ICngln, lrrlt t h r r ~  nl-c no 
tmils. G m s  i i ~  ~~nunlly nl)undrnt in tlin Hultlnlr r rn0nt.b~. Il"hitc! 
Rivcr would he exceedingly tlitljoul t to cronH with I~omcs, excopt (*lose 

1 
to ib ~ource. 



THE PORCUPlNN PLACER YTNING DISTRICT, AZhSKA., 

OENERAL DESCRIPTION. 

Tha placers of Porcupine Creek and vicinity, diwoverd in 1898, 
RTR now corni~lg into prominonco w gold producers. Porcupine 
Crmk, n ptrertm about 5 milos in length, enters Klehini River from 
tlla eorrth 12 tnil~s ~ h v c  its junctiorl wj th the Chil ket. Geographic- 
~ l l p  it lies just north of the fifty-ninth parallel of latitude and approxi- 
mately nt  13Gu 20' west l o n ~  tude. T ~ R  cnmp Is uitlr~ted at  the nlmth 
of the cwck, 35 miles in a straight line northwest of Haines Mission, 
on Lynn Caa~l, hlrt 1)y the river route the actual traveling distance is 
nhout 45 milcs. 

The uurronnding region may be described as a high plateau, dissected 
F J ~  numsroua deep and narrow valleys, so that itq gerteml aspect is 
rtlgped and monnhinous. The nve- elevation of the summits 
is nhout 5,000 feet nhove ma level, the mountain aIopes being rounded 
and glwiatd, with no ahrrrpt benches or terraces. The valley of 
t.lm Klchini is a flat-bottomed gravel ht, a\-emging one-fourth mile in  
width. The creeks, such as the Porcupine, are cbarttrteristic rnounhio 
stjrparn, cutting deep canyons into the h iIlsides, and many of tbem are 
f ~ d  ly glwicierw. 

Of the creeks tribntary to Rlehini River, Porcupine Basin contains 
the only cleposib of gmveI which have proved mmunemtive up ta 
the @e#ent time, though prospects have been found on Glacier Cwek, 
8 miles to t he  west, on the Canadian side of the provisional boundary. 
The recent bonn&wy dwision thrown Glacier Creek into Aln~kan  
territory, and this will prohbly Iead to the e d p  development of its 
placers by the United States citizens who have claimed the ground 
for seven1 years. 

Thia gold field was formerly rembed by the Daltan trrril, but t b i ~  
is now seldoni used. Most of t,he freight is taken up the Chilkut in 
Indian canoes tov% =he opposite  well^, nt t h ~ .  month of thc Klchini, 
and thence by &qon to Porcupine City, a distance of 10 milea. 
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GENERALGEOLOGY. 

A few miIe~ north of Klalhini Ilivoru in the edge of a l ~ l t  of int,muivo 
meks 80 milea or more i n  width, striking ~iorthwe~t, and composed 

of dioritcl. h d j ~ c c n t  to t h i ~  on thc ~louth is rr zone S miles 
in width occupied mainly 1jy folded and rnctarnorpbosccl black sbalcs 

A! 
and litnestone, which t r ~ n d  palnllcl with tho gone~nl northw~~qt-pout h- 
east course of the dioritc conbu:t. Fosqila of l o w ~ r  C a r l ~ n i f ~ e o m  ngc 
were found in a stmtum of limrstono on Po~cupino Crcck. Thn upper 

* part of the I'orcupine cuh into R, hclt of quartz-diori ti! 2 to 4 milrr in 
width, also gtriking northwest-southeast, pnml bl wit11 thc Klehini 'I'al- 
ley, heyond which toward tho southwest no ob~rrrvations wcrc mndr. 
This intrusive mara extends etantwiard to Cottonwmd Crcck on Snlnlon 
River, where it disappears. S v c m l  gwrnatonc dikes wora obwrrcd 
crosscutting t.he slate country rock, lnlt the rclstirc ngr! of thrsc. and 
the diarito could not bbe determined, as the bvo were not fottnd nHtF 

the contact. An inteyrupted zono of minemlimtion ~ s r i . ~ i n ~  large 
amounts of iron sulpbidc and jntcrsccted by nnrrom veins of c/awtz 

.. and cnlcihe, also minemlized, occurs in the sedimenbly series, awl 
from this zone the placer  old I m  probal,ly hccn derived. 

SOURCE OF THE PLACER GOLD. 

It has h e n  generally believed hy the disco\-ereru ltnd opemtrrw of 
Porcupine a ~ d  Suiq-ct creeks that tho gold contained in their gtnvela 
~ R B  h e n  trannported from some region outside the district. Tho stzp- 

*. pried neceasitg of this view is urged frnm tho coarseness nnd worn 
eondi tion of tho nuggets nnd from the  failurn to find conme gold ar 
more thm an~all amounts of tho free mrhl in any of thc local rains. 

The distrihntion of thc placers in, however, distinctIy against this 
view and fsvowllhl~! to SI Iwl origin. If the occurrence of gold in the 
g~xvePa is due to glacinl or mtcr  transportsition there is no reason 
apparent for its conc~;ntmtion in ona stream xnd ita absence from adja- 
crnt gulches. This lwlization and the fnct that p y  gravels are not 
fotind in  tlro uppclr portinns of thc  old-hcnring creeks, beyond the 
area of rnincmlization or nhcro they entor tho diorito intrusive h ~ I t ,  
utrongly nugr:c~G that the gold has heen derived from the ~urmund- 
ing coantr>+ rock. 

4 %sides tho creek p v e l s ,  there a m  important auriferous bench 
de~msits filling nbandonotl channels a few hundred foct a h v c  tho 
prescnt creek bottome. These not only furnish workahlo placers, hut 
bare also contributed some of their nugpty to t h ~  gulch grnvels through * the tributary strcama which b : ~ c  cut into tho deposits rtnd effected rr, 
re~oncent~rntion of their gold. This .suggenk at1 explanation for the 
mwrrence of ricb deposits in potholes and tho irregular distribution 



nf rnld in tho p ~ e l  beds. Thew high knches will h moro fully 
discussed in tho complete report on this plnccr district. 

DEVELOPMENT. 

Thn Pomupine p l ~ c ~ r  diggings dsh from the sarnmat of IP!FH, when 
they were discovered hy threc gromp~cbm ~n mrth to t be ~nterior over 
the Dalton trnil. After t8he nl3h to t h i ~  ercck in 1P9R and 1999 there 
was but little development until 19W, mhrn mvamll of the c1.1 im hnld- 
era bonded or Emed their pmpnrtbn, whilo othel~ formed wmpnim 
in nrder to obtain mean8 tn opemtc on a larpo m1~. Thc pul iar i t iw 
of occurrence here require s d i l l  furt.hnr r.oml,inntion o f  i utrrrst.c for 
emnomic exploitation, and ncgotintiontl arc now lrring nnlndr to lrring 
the entire creok under n single rnt~nrtp~~~mt. .  Tho only c ln i rr~~  ]wing 
developed at presant nm t h ~ ,  Gmnutan ~ n d  Diweovrry , on Fornipi ne 
Creek, and tho Chislrolm ant1 Ifroodin r1nirn.s on Jlck'inlt.~ C'iwk. ?b 
work the creek g.rxv~.ln it is first nrwmsry to din-rt tltr ntrmm into n 
Rnme built to one side. of tho chnnl~el, tlrrn tn i n s t ~ l l  n drrrick to 
remom the large: graniba lwmldo~.rr, Rorrlr o f  which weigh ~rrrtnl tons 
and have to be hlt~~ted. Af ks Itallis n hydnu~lic plunt ~nnst  ho built. 

On tho lower clsinls very littln work h l l ~  Irwn 11rln~ owing to the 
depth of the l e d  rock. The first proplnty rrrork~d wrtr ttin C ~ n n s t o ~  
clnirn, a b u t  1 mile ahovo the mouth of the creak. Horn n honrh 
depsit, which is mid to carry goal vlslues, is being hydwtJicketl into 
n Fump cut into thc bed rock 40 feet k l o w  the ~urfnca, from which n 
buckrt el~rator, oprntcd hy wader power, lilts the gmvr:l to t l ~ r  ~ I l l i r o  

hoxeg dw\*e. At, the Oircoverp clnim tbs g ~ n v ~ l  depoxit is ahant 12 
feet deep and is reported ta carry high vdues. The creek ha4 l)rt!a 
turned thron~h a lnrgp f l ~ m ~ ?  and at prP,senE an elevator is  llsad lo  lift 
tin cmck p v e l ~ ,  hut erentunllr they will be worked through ground 
uluic~:e~t. 

C)n McKinley Cwek, an eastern hmnch of the Porcupine, wbirb 
flo~w in R m n p n - l i k ~  mll~y, the beds of s t m m  gmvel nre very nar- 
row, On tlin Chi~bolrsl clnim, not far from the mouth of the cwrk, 
tho plncers ntc! being worked by the plmou~ld-sluicing rnethorl. A long 
flumc. I l n ~  Iw,ea huiIt along the sidc of the creek, ~ n d  i s  so rcgulntrd 
tltnt tho wntos can bo turned k k  into the creek channel f~vtu 1 inia to 
timo nnd the mallcr gmvels n~nshed downstrerrrn, thus remoring tI (I 
uppor w w h  and concentrating tbe goId in s shallow deposit on llrd 
roc!; from which it i~ e~qily recorered. 

The opornimrs of tho ?Todin claim. one-half mile above t-he Chi*- 
holrn claim, nre hydraulicking n lrtnrh d ~ p i t  of R chnnnel ln5fl fret 
nhovc thn, crcok. Ono trouhlesornc factor here is the occurrence uf :r 
cappin y of gmvcl cement 8 fcet thick, Thiu m n  not he disintegrated 
by the, hydraulic nozzle, which throws a 9QO-foot stream of water, 



and it is  dificult t o  hr~rk i t  rven with hrlmrner nnd pick. The occur- 
rence of a bed of glwinl tnud also vntnils tbn  lo^ of much fiw gold in 
the sluice hoses. 

Placer i ~ i  fnt~nd in  mnrkJ)lo r l r p n i t ~  Iron1 t.he month of Pormt- 
pine C m k  to McFiinl~y Cwok, it8 erwt~rn tri hutary, R distance of 3 
miles, ~ n d  from th in  p i n t  ftlr n 111iEo or inom trp McKinley C m ~ k .  u 'l'hn totnl p d z ~ c t i o n  of tht! l'orrt~pint! hnsin ~ince its rliscoverp is esti- 
r n ~ t ~ l  to he N50,om. 

Ih!*ond thc djvjdlc a t  f 111- 1,mrtl of MrKinley Creek lies Salmon River, 

* ferl I,? nllmrrous g1~cirrs. 111 chn~xctrr itn vnl lay corrempnds to thc! 
Hlebini, mi tll ib v l ~ ~ t  gravvl In*d ovcr one-hnlf milo in width. 'rho  old 
d i w ~ v r r i e ~  Ilerc! tim of mow rccrnt date t h m  thorm of thr Porc!npine, 
end R ~ U I H I  ( ~ ? v c ~ ~ I I I c ~ ~  work wn* first nttcnlphrl durinx tlirr snrillncr 
of l!ulS. Fino colors ulny IE p ~ l n n ~ r l  fmm nImo.12, m y  p l~cr  ttlong 
S ~ l m o n  Hiver, hut the co:tl-sc gold iii all found in rr f r ~ v  af t h r *  trilattary 
~ t r m m s  on the north Imnk. Sumrt GIPC~, ?0 I I ~ ~ I C ~  from thn n1011fl1 
of Sttlnban Iiivsr, is thc cenhr of plne~r rlir~itrg. untl. on th* t r ~ c k ,  
Ili~covery, two claimn rtlrovr tile ~ l i o u  t h, in thr c~n1.v lloldinfi s h i r h  hns 
rnctrivcd rnl~ch attention. The gmv~ls  om thin ntrmm t r r r  norlicul Jy 

II tllc? #nine- mcthod that ix used on t.11~ ?'ort:~~pinr. thnrlRtl thr c m k  
i n  n iwh unlnller and Icss difficult to wnt~nl. 0 1 t  t ho nortlr n i d ~  of 
Snlmon River l~etwcen n'ngget ~ n d  Cl~t~mnwoal c w ~ k w ,  rr t i int~nm of 
nrtrrlg Y miles, them is R wide Iwnvh dpp~..rit 5rl f~cat ~rl~ore t bv prrarnt 
rivrr, on which eight elain~s hare I1et.n s t a k ~ d .  Fmn H P V P ~ I ~   pit^ nn 
ncemp of 2.; vent,* per cuhic yard ir rc?prttrl. I'lnnn nrp h i n g  ~ l ~ a c l c  -- to mi an thiq rxtrnriive gmvel lmnk t~nrl  tilsn tr, inst411 l I n r R ~ ~  clnvlp:rfl tn 
work the lwd of Salmon Hiccr. It is  hrlipvrd t l ~ t  thr~r 1lt~1)nnil.s will 
girld fnrorrrkd~ rrturns. 
O n  I h r  Crrrk. a rvcst fo1.k of the Chilknt,, i~ r thi rrt pl~~r.t!i. crimp, 

M miiw north OF Chilkfit Inlut. Since its rli.scovnly in 1 ! l j ~ )  t.ho c w ~ l p  
ha* l w ~ n  ~Frnost nhndon~d,  1:krgeIy tflror~gh clificultinn arining From 
Arneriiar~ ownemhip of c1ain1.r dong tho alrrk, which i~ ~iturrtrrl ou Clio 
Canadian nidt? of the pmvidonnl im~ndnry. AH it i~ now jn Pllnwkan 
brritorg, r.liiims hnve again tbccn ntakcd nnd oprnttianq will  tw~ifin in 
t l ~ n  spring. 

Fur.thr?r proqwcting nad inwntigntion of thr 311 rmnnding rrginn 
mny rnrrttl ot,llrr 1.alrralhr3 placern, and p m i h l ~ *  qunrtr: Iedplra as wr l  I. 

a It! it can 1)o msnrnrd thn t t8tn Ibclrrl~pil~~ min~ml zonP iw H. c.c~nt i n ~ r ~ t  ion 
of tht  extcntlir~g dong Zlw umut frtrnl 'IKndh~rn 13ap to I lern~m 13~p 
the bott nbould cbronn Lynn C'ltnnl diagonall?. fro111 Seward Citr to the 
vicinity of I)svidwn I; lrrcicr, .sn thut dbs ryest shorn af L ~ n r l  C'Rnnl, 

$ oppo~i l~  Sullivan I ~ l l t n d  a u t I  aorth~vard, would a p p r  to offer fnvor- 
able Rrourrd for pro~~~rntinj-+ 



GOLD PLACERS OP TflBF, FAIRBANKS DISTRICT, ALASKA.@ 

INTRODUCTION. 

Jn tho report of the Yoters ~ n d  ~ r i o k s  expedition of 1R9R: the 
contlition~ in thc Tanana co~lntry were described nnd prospectors wem 
advi~ed to invts t igak trhe ntrertms tributary to the Tanana from the 
north find boading oppo~ite the gold-pmducing creeks of tbe Fortymile 
ant1 I3irch Crook  region^. 

In .l uly , 1909, goEd was discoverrd on a tributary of one of these . 
atlrnrrls hy lTclix J'edro, and the creek wm named after him. The ,, 

noiEhboring crenks wcrc utaked tlurinp the fnll and following winter, 
and soma dcv~lopnlent work torrs done. Stampede- .isme in over tba 
ico from D%wson and other p o i n t y  on Yukon River, hut the momanturn 
with which they came mrricd them hegond rand out of the country 
with only an unfnromblt! impression of it. Some were caught by the 
springtime on tho G o o d p ~ k r ,  were obliged to wait t i U  t he  bmaking \. 
ep of the iw, and finally rcnched tho region hy water. During tho 
summer of I903 p~wspctom w~rt:  coming and going, and about 200 men 
wcre working on the rnrious creeks, most of thcm handimppad by tho 
high pricm of dl anppl ics and the Ittck of nlcrney for the development of 
tbcir clainls. Notwithutartding the un fi~vomhlr, aonditiona, this district 
produced from 830,O(HI to 835,000 during tho unmmer of 1903. 

GEOORAPHIC POSITION. 

Oo its wag to the Yukon the Tnnnna rwnivca sevcml tribntari~~ 
ft-otn the north. The most irnporta~it of t l ~ c ~ ~ e  frotu enst to w ~ s t  Rrs 
Volkrnar, Goodprtster, Chena, and Tolovana riverw, and h k e r  Creek 
They all head far h c k  in the Ynkon-Tnnena divide, and flow in 
westerly and southwesterly courses. Tba arm to ha considered lies 
between Chena and Tolovanu rivers and is drdned by their tribu- 
taries. It is 140 rnilea southwest from Circle, 2W) milea in s stmight 
line west from Eagle, and perhaps 200 milea above the mouth of 
T~nana Ei~er .  This region f o m ~  a portion of w b ~ t  is known as 

a A h t r a c t  nf a more complete report in prepmarion. 
b l m h ,  Alfred A., A reconnaImnce in Ihe Maria and White  b*slm Ah#& IIi 

Twentipth A n n  Rept. U. S. Ueol. Survey, pt. 7,19W, p. 588. 
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tho F~irhaaks diwtrirt. and prt-wnt intemt. is d i r e c t 4  mainly to the 
vnl l~rr  of a f ~ w  wrnnll ntrranln, which trmd c-l<r;c! to one ~notllor just - 

within rbrh hill  rountr?.. ntrnut I:! I I I ~ I W  r~ortb r r f  'r~it~rrnrr Kivr*~.. 'I ' l~~ir 
geo~nipllir p 4 t i n u  i* indinrt~r t crll tho nctr~n~lnr rhy inp map (lir. 1). 

RUZI.  z u n r  



ROUTES OF APPROACH AND SOURCES OF SUPPLY. 

The district can be reached by traiI from Eagle and Circle, or by 
Yukon and Tttnana rivem to C%ena or Fairbanks, and thence by trail 
to the diggings. The distance from Circle to the Tttnana is about 150 
milea, and this is the .shorter and better trail from the Yukon, nnd is 
generally preferred to that from h g l e  by way of the Goodparter. I t  
can be traversed by paclt train in the summer and by dog team during 
the winter months. 

Fairbanks, ~ i t u ~ t e d  on a slough of thc Tanana, snd Chena, about 9 
milen below Fairhnks, are the noarest nourcee of supply, both plms 
poasessiag stores. Fairbunks is accessible only by thc arnalier steamers 
like the Em~rdvJx, a boat 120 feet Iong by 24 feet in width, witb an aver 
aga draft of 29 inchen. Chena is on the main river and can bc rencbcd 
by tbe larger fitearnew. The toh2 popuIetian of both places, together 
with that of the crceks during the present wintor (19034), is probably 
about 800. Fbth are connectod by trail witb the digginge. The dis- 
tance from Fairbanla tb the neared creek where mining is  in  progreas 
is ahout 10 miles, and tho trail i~  aid to be xomewhnt shorter and 
drier than that from Chena. Frcigbt mag he shipped by w ~ y  of Yukon 
and Tanana rivers to either place. Ymssnger mtes fram Seattle to 
Chena or Fairbanks by may of St. Michaol, 'Jdulron and Trtnana rivers, 
during the past season, were %I50 f ir~t  c:lnss and $100 second claar; 
froight rates, $80 a ton. The rates from thr! Ttlnrtna to tho creeks vary 
from a fnw cents a pound in the winter h  hut BS cenh a pound dar- 
ing the summer seamn. A toleqraph ofim bas heen wtahlisbed by Ghe 
Government ahout h d f  a n~ile nhove Chona, nnd talegraphic mmmuni- 
cation t h u ~  is made possihle with other ~sorkions of Alaska and the 
batside world. It iis pi-obabla that in tho ncar futulw an office will be 
e,stahlished at Fairbnke. 

There is very little timber largo enough for mining purpoaes on the 
creaks? but a su6cient to be found a few miles away i t 1  the 
lower valleys of tho largsr streams and in the valley of the Tanancb 
itself. Three eawmills are located at Fairbanks and hare a total daily 
capcity of a h u t  50,OO feet. 

Feed is good in portions of the main valley and on the timbered 
alopea. GFraas was found growing luxuriantly along the trail from 
Fairbanks to the creeks, and an Iate as the 11th of September had 
h e n  untouched by frosts. On the  creek^ where work is being dono 
there i s  but little heme feed. 

GENERAL DESCRIPTION. 

The $'airbanks district lies within the nren of the Yukon Plateau, 
which extends from the northern base of tbe St. ELias and Alaskan 
rrmgeu to the base of the Rocky Mountains, far north of Yukon River, 
and its cbaracteriatiw are thoseof the great province of which it b n p a k  
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The montrJ is composed of ridgea find V U I I C ~ H .  Tho I>roud-hckcd 
ridges bave an altitude of nhont 2,500 f ~ r  t ahovu lovel, and to an 
obaerver at, this height 11lt seen1 to athi11 Jtout tho Anme general lerd 
with the exception of isolated dome-like clevatiorls of ~onicwhat grcntcr 
height. They slope gndunl lg  towaid the Tnnrtila atid hrcak olT morn 

* or lem nbrnptIy to the extensive lowlnr~rl of the latter stl'earn. T h i ~  
southern edge of the Yukon-Tanana blorlt of the plateau fu much 
dissected by nttnlerouv minor. utrcarns, who* vnllegs w e  sunk to a 
depth of 1,2M to 1,600 fcet helow the comprntivelj ercn sky l i r m  of 

3 
the ridgea. The narrow V-shaped ge1dle.u of their I~cdwakm widen 
to open ralleya, oftcn bunded on tlic anc wide hy pmripitoun a l o p c ~  
and on the other by long, gently sloping sp~~rci fmw the main ritlgo 
to the y t r ~ ~ r n  vallega. 

Thc ~WR-covered ~urface of the higbwt ditddcs gives place to that 
of tho d w ~ r f  hiiah nnd dder on tbc lower ridgen, and tho growth of 
smdl fiprucc! on tho slopes and strranl hottoms is  irhrr~ptly krrninnted 
hy tho willo~v-covered strip which fellowx the m a h m y .  Along thc 
upper H I O ~ H  and Rpurv nro stwttering poplar md birch, which lower 
down cxlver tbc bil l~idcv hounding tho Tanilna Valley. 

w 

QENERAL GEOLOGY. 

AR t h i ~  rogion in its H U ~ R ~ ' P  fmturc~ cj~h~ely ~e~crnbles that on tha 
Yukon nido of  the divide, no the rocks arc sinlih~ i n  charucter ~ n c l  
form n part of tho scrim ~ l r m d y  proved Eo be of economic irnprtnnce 

e thero. 
Tho M rock of Cha E~ld-placer diEgings of the Hirch Creek mining 

diatvict iu cornpoeed of an cnscnt.iitlly schishse series of ~netumorphosed 
sedimenhry ~ w k e ,  varying f rotn R colilpntlkti~ciy massit-o quartzite to 
s quartzite-whisk nnd n~irn-nclli A, Thcuo hnve Iwen cut hy intrusive 
rocks, rnmt of which art! of a grnnitic cllnractor. This mma ueries of 
more or Isw ccompletdy ircllinbw! qutirtzitea and mica-.whish w w  found 
to cxknd wuth wtrd Fmrn t hr Rirch Crcrk tngion to tba diggings of 
the Fairbunks ~nin ing  district. A~sovinkd with thoso sch iah  in the 
Fairhanks region w e  Lorit!~tcuda-~cI~igtn, gnr ins, ant1 gmnitic rnrlrn of 
probably intrusive chamctcr. Tho distri buticln of tho ignooun rocks 
b~ not yet been dekrmined. 

P 
'She area fronl tho Tr~kotl to tho Ta~rt~na in oloso1,y folded rtnd tha 

rmks often exhibit hnutiful illu~trlttionn of overthrunt folds in  n 
nearly horizontal position. The n p p l ~ a t   dip^ ~bro genernlly low and 
give the rocks the appcalwnce of gently faldcrl. fitratit. 

t The strike is variable, hut the gcnrrnl .rtrticlurr: Nocma to sun north- 
eastrsoathmest. Quartz stringers occur in tho ~chinb, hut the pro- 
prtioa of quartz in the gruvels, w in tbo Uirch Creek district, is 
amall. 



CREEKS AND DEVELOPMENT. 

Tho crcoks of present economic mprtnme are Pedro, cnlled Gold 
Stream hdnw thr! p i n t  where Gi1rnor.e enkrx it, nnd Twin C:laek, n 
tillmtnry of Pedro; Lleary Creek, with  its trihuh~ies, Chrttht~m nnd 

' 

Il'oli: ~ n d  Fairl~rnk~ Creek. Tbey are bnt ra few miles npart, eopa- 
lnkd hq- hrond divides, I,WO feet or more above them, nnd ff aw i n  
dircrgcnt cou~seu--Pedro toward the southwest tind went, Cleary 
townrd tho north wtat, Fairhanks toward the  eat. P ~ d r o  nncl C1snl.y 
beIong to tho d rninage egstem of the Chatanika, which Iomer down i~ 
cnlled tho l.'tdovann, and Fnirhnnks Cree11 tlows i n t o  Fish Creek, n 
triht~tdkr~v of the Little Chona. Clcary and Fairbanks c r e ~ k a  arc; 
easily rottchcd hy compnratively good traib from Pedro Crook. The 
dishmrle is dmat 6 rnilcn from tho mouth of Twin on Pedro to Dimov- 
erp Clnitn or] Clcary Creak, and it i~ abont the Kama to the bead of 
Fai rbank~ Creok. 

Claims incluilo 90 acms, ttro s, qzinrter of a mile long, and, with a few 
excoption~, aro ~tttkcd I ~ n g l  h wise of i.llc cm~ka. 

Pdro l$eek and 1 l x  f r ; 7 ~ ~ t ~ ~ i ~ ~ . - l ' e d r o  Creek flows iu an open 
valley. It is ljrnitcril on the ewt hy n &her tlbrupl; slope, and on the 
w w t  by brand, 1'01ini10d H~UI'H,  nloping g d u n l l y  from the divide to 
tho stream bottom, mil ocrnnionallg ahowing a bench-likt! character in 
thc vicinity of tht n t m ~ n .  Towarc1 tho hcadmters and along tho tribu- 
taries thc nide~ uppronch un ti1 tho vnlley lwcomes sharply Y-shaped, 
The stream flat or vallry floor. vn~ies  in width up to a maximuu~ of 
abo~iC 1,000 fcct, and the gmdr! in t , h ~  prtion mhcre work is in progescl 
is abut  ItH) feet to the milc. Thr ntwaan itself carries perhaps 3 to 
4 nluim haria of wrrtet., or nlwut YM3 ~ntiner's inches, in iB meandering 
wurw over tho willow-corewd flut. Tlte rtiden of the valley aro dotbed 
with a light growt 11 of spruce, suficient only for wood and mbin mate- 
rial. The trihatnriea am ~rnnl I rrnrl flow i n  narrow vnlloys. On the 
west a* D ~ ~ d m d ,  Twin, nnrl Steitmboat crccka; on tho east, Nnggct 
Gulch, Cdifornia Gnlc 11, and I'rilmoro Creek. Tho conti nwtion of 
Pedro M o w  Gilmom  ha^, unfo~*tuontcly, rccoivcd another name and 
is known as Gold st re an^. 

The area of pmsent interest includes the lower portion of Twin 
Creek, tha 3 miles of Pedro from1 Twin to Gilrnom, and 2 b 3 milea 
on Gold Stream. 

Twin Creek heads in the trbngulrtr divide hotwecn tho Fairbanks, 
C1aa1-y~ and Pedro di.ainfige rtrea.r. It i s  ahout 3 miles in Ivngth and 
Bows in 8 nmrow V-~haped valley over tho Ix?d rock, cornps~d, .GO far 
tw known, of quartzite-schist and porphyritic p n i b .  The creek 
w ~ q .  staked in September, 1902, Work  ha^ 1 m n  done st the month 
and ~t a point  bout one-half mile %hove tbc month. 

There is about 1 2  feet of material on the h l  rock, half of it muck 
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and G O R ~ F I B  rock fmgmentr;, nnd the othcr 4s feet n mixb~re nf lnoro 
or Ims rsnpf rrr Ratt~ned fi-ngnients of qusrt.zih-achist, micrr-ncllint, 
p n i t n .  nnd occnsionnl largn pieces of rcjn qua* lip to 300 p o ~ l n d ~  in 
~\*~irJllt. The pay d i1.t v11i . i~~ from B feet to over 4 f e ~ . t  in thicknws. 
It in  sonlt.\~hnt finel. gmined than t.he niateri J R~OI-e it and conhim R 

sedinrrnt rompowd ot! nand rind n l a r ~ e  pl-oportion of yellow cblny, 
which mnkrrr I)ar~~~ing rrtth~r diflicnlt. :I'hp dirt is a i d  to nren~ge 
nhout 4 c ~ t h B  tn tlla pnn, r~nd to rnrl f ~ ~ r l r ~ t  $5 to an orlnce a dny to t h ~  
shor~l. 'The gold in g~%c!nrtnlly flat, nnll nrcx~tsionnl pieces fire found up 
tn f i  half inch or morn i n  rlinm~trr, worth from 3 cent3 to $2.51,. 
Sufficient work hw not p t  lam .ndotlc to girr dcfinite information in 
rep~rrl to tllc nrFalnp \-111ur nnd difit.ril~trtion of thc p y  dis+ 

Pedro ( : r~ .~k  for 9 or  9 r n i h  1)tulnrr- Twin ~;PFP~ for the most. plrt 
c lv~e t,llo ~nthor wtr~p ~lolwl Imi~nrlirtg tlw unsy~~~luetricrrl valley m 
tbe c n ~ t .  Thc ut t rua l  1mtt~111t n ' i c l ~ r i *  011 thr \rvst rind merg.rs iuto the 
spruce-covered h i l l ~ i d ~ .  whirJt rism p~arlunll~ to t h~ divide between 
I'pdro nnd C I P R ~ , ~  cwek~.  

The hed rock, ~ f i  Ci~r nn srl*rl i l l  tlriw ptrt of thc? err&, wm found to 
he f i  quartzi%~-sehist, 'Thin in n~nrltlthtl cn-rlm with 10 tt) 136 f w t  of mui~lt 
and p ~ ~ l .  Thc rnr~ck nvorrrpen. p~.rF~npn. 4 fret, in tl~irlrness nntl is 
underlain by grnvel to I~rtl rork. The gmvrl in cotnpastd m&ly of 
flatknecl fragments of schist, with occn~ional p i o c ~ n  of peim,  ymnitn, 
anill vein qrmrb. The ~ m v r l  ronhiniug tho gold vnrics from 2 to 7 
feet i r l  thickness, and gold j.q rr1.w found i r~ r hr I~clrl ~ock to a depth of 
slwnt 2) feet. The ~ M L F  dirt is r l~n~x~tel ' ized 1 ) ~  t i  yrllow rolor, dae 
to a considrmhl~ qurtntity of the  tin^ y~llo\~inli stick!? c l ~ y ,  ~tnd IbnnLws 
f con1 :i to 30 ceoh to the IMLR, with OCCBSI~OIIBI ~ H H  of l~ighrr 
d u e .  Vie gold is of :I Ilright rolor nntl 0ccur.n ~ C ~ R P A I I J *  in RIIIHII ,  
dfittened pice~s. Verr 6nc gold i~ ,romntiruca pl-csvnt. and cbonruP, 
lumpy pi~ceg np to n ralut. of $14 hnvc beon ffiunrl. Ihnlc*t and 
rrltiEa ~brn frqt~ently mqocint~d with thr gold. 

I'mywrt holes ~IILVP h ~ e n  sunk ducin!: the wintcr, hr~t most OF tho 
dcvelopmtnt~ mem mndr in tho wunimcr. The rlninrs RI-P worked 
opcn rak, arid the low grrulr of tho creek hns noc~cssitakd thc con- 
~trrlction of herl-mck drninw up trj ribo~~t Pin) f e ~ t  ill lengtll. C+so'tlnd 
sluicing is c.om~licnc~d I-?\. Mtiy 20 nand shol.~ling in IIJ- Junr 39, Work 
con krr continued ti1 l 1r11o11t thp middle nf Septc~trlHr. G~*ountl in  ply?- 
ptcred by rlrninirlg al~d nlripping c ~ f f  tl~r 4 feet or mom of murk, ~ f h r  
which thr; g n ~ v n l  hccon~en t h a w ~ d  ant1 iq ~ . d y  for .ul~or-eling in. 

Durir l~ thc  FIR^ K~VWO~I  WAFS WPW in some m - 4 ~ 3  as high ns $1 an 
hour €01. tl man nrld $95 R r l t ~ + r  for s t ~ a m .  '1Cha expnse  of working 
protmhlp ~bmrhed front 50 to 60 p r  cent of t.he procluetion. 

Gold Stream, the conbinrlat ion of Pedro Iwlom tiilmore Creek, mns 
not ~isi ted.  From tbr, in formiltion ~vrtilaMtr. howel-er, it wonlcl, weem 
that  the conditions t lmrc aro simEln. to tliove on Pedro LYeek except 



tbat them i s  more ground to be worked by drifting methods. So far 
an could be learned, leas developrn~nt work had been done than on 
Pedro Creek. 

Clemy &eek and ik t n ~ ~ . - C l e a r y  Creek flows in a north- 
emhrly and finally northerly direction to the Cbtttsnih. Its general 
characters are similar to those of Pedro Cwek. It flows in an unsym- 
metrical valley boilndd on the met by a rather pteep, wooded slope. 
On the other ~ i d a  s bench a quttdr of a mile or more in width lises 
g~rrdurtlly from an elevetion of 15 to 20 feet a h v o  the creek flat to the 
foot of the wooded s lop on the left. 

Tho tributaries of importance nra Chatham and Wolf era&. Chnt- 
h ~ m  is ~ b o n t  a mile in length, heads in the divide opposih Twin Creek, 
and flow8 in a nartharly direction in a narrow valley, which han rt 

fitream 0at almat 300 feet in width at itcr mouth. 
The headwaters of Wolf Creek have formed an amphitheatral depres- 

 ion in the di~<dn between it and Fairbanks Creek. The main creek 
j~ about 1% miles in length, nnd  flow^ in  R rather open wlley, which 
expands to a flnt a qnarher of a mile in width, merging with that of 
Cleary about a mile below tho mouth of Chatham. 

Below the mouth of Wolf Creek the valley of Cleary widens, ratbar 
steep, wooded ridges approach it closely on the weat, the sttwam flat 
on the swt become9 more thickly wooded, and  rim^ gradually tintil nt 
n distanco of about a mile from the st roan^ it merges inta tho barn of 
the wooded ridge. Cleary Creek, C, miles h l o w  Wolf, flows into the 
C:htaniks, 

Tho bed rock i~ mnstly'mic~-schist and quarkzitR-whist; hornblende- 
schists occur, and a gmnitic rock of apparently intrusive charactor is 
found near tho head of Chatbarn. 

Work is in progress on Chatham, Wolf, and the portion of Cleary. 
from Chatham to a point n half mile or tnoro bclow the mouth of 
Wolf. Claims are hcing pro~pected along Chatham, a d ,  n t the mouth, 
mining is ~ltrripd tin by tho open-cut method. Suficient work bas not 
been done to dokrmino the avemge thickness of the p v e l s  or the 
average vtrlne and extent of the pay dirt. The material on hod rock 
vsrim from 4 t o  90 feet in thickness, and tha covering of muck mn- 
stitutes in some awes a considerable proportion of this. Tba gravel is 
composed montly of schist, and  ha^ been found to yield vrtlum ranging 
froni I-& conb to, in exceptional cases, M cents to the p n .  The gold 
i s  genemlly fine, but nuggets have been found up to a value of $5. 
Tbe gold near the head of the stresm is rough. 

On Wolf Creek the aovering on bed rock is from 4 to 10 or more 
feet thick. The gravels we composed of quarbzita-schistr and this is 
the rock which outcrop on the rim of the amphitheater at fie head of 
the creok. The open-cut method i s  used and very little ground is f o ~ ~ n d  
to he frozen. The gold is generally in the lower portion of the gravel 
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and dowa to 2 feet in the bed rock. It is ~nmtlf of n bright color, 
and thst found at the hoad of t ; h ~  creek is vet.!+ rou~lt nnd angular, and 
f c e l ~  gritty in the handling. It hffs the appmmncc of having traveled 
hut a ~Jlort distance. 
On the rmin creek considcn~hl~ work h s  Jecn done. Thn dcpth to 

the hod rock of mica-whist nntI clalartxitr-whist T-tlrjes from 18 to 40 
feet, iiicduding from 4 to 31 r f c ~ t  of mtlck. " chicken feed" p v e l ,  and 
pay dirt,. 'The p y  dirt hcw, nri i l l  tlrn attier lo~l l i t i~s ,  mntninn the 
yellowi~h cl~ry which often bas to llcr wcntped from the rock ftagn~cnhs 
in order to ARVC the p y .  Nligptri ~ R V P  IWPO fout~tl up to R vnl~ic of 
$19. Sumc of these hnrc considemhln qanrtr, sttwhed and somn am 
blwk in rofar. M o ~ t  of the clev~lopt~~r.~lt tlltim ftrr bns been on tho 
w& side of Clen~y, ol~posit~ the moa tli of l\"olf C r ~ c k .  The method 
eniployed ham i n  drifting. nnd n plant hnu lbwrt in.rtnlleti ronsisting of 
n. 6-horsepowcl- hoilt-r nrld atrrs.ra~+ie,r, mpl>lc of thnwing IF S 
 team lmiutq nhoa t ,700 c i ~ h t - 1 u 1 n  1111ckctzi iu tcr~ h o ~ ~ r r ,  nrtd n t  1~ai.st one 
HIU~GF! i lrd of matel', ~r.nInr~tt 31 1 l~inrr'r; jncm\lcn i~ ~ecjuirc:d for sluic- 
i n  Dt~ring the p ~ t  stlnllntsr. for :t few dttys, thr. rrtreun \va.r n~nning 
~ O H R  khan thnt. Jn tlw mrly ptwt of Sephmhw from 3 to 4 ~l~rice 
h c d ~  ~vt-m ~ ~ - a i ~ n l ~ l e .  

l'bn lwnrh to bhhc left of C,Ienrg i s  hoing 7~mpwtcd, h~rf the rhpth 
to Iwd m k  of over 30 feet rondai:r t#llin a slow prcxme.ss. 

fit~d~.tnb (?r~rX:.--Tho vallcy of IhitJmnkn Creck lies just ovar tlhc 
divklc to thc east of Wolf Creek. 3 t ~  ripper portion lies hetwocli 
tho drninnge nrcnr of I'edro :ind C'lc..;ry crerkrt. flown in un ~asterly 
~ n d  n o ~ t ~ h ~ n ~ t e r l g  tlir~ct~ion, n disbnve of RIYO~I t I+ t r ~ i i e ~  to Fish Croek, 
s tributwy oi' t11a Little Chrna. In its ttpprr' pol+,it;ion it is nnrrww ~ n d  
V-shupcd ; Inmcr down i t s  z~nnjmmetrictll vallng is Ilotrnded an the 
mutb hs rt stlt~~1'1 A~OIM- 1vit.h short, J~rrrpt ~ p u r ~ ,  nrld on t.he north E>y 
hrond H ~ I I W  n 1 1 1 i l ~  and t~ hnlt! ill lengtl-1,   lo pi rig jin~Iua11~- from the 
ridge I , i ( K I  feet almro thr! vtclley bo the crerk lmttnrn. The creek is  
~ma11, carrying only  n fmv .ul~iicu ~ C H ~ H  of wnttr, nntl flows through a 
willow-covered Rat l!ro to :-104 I fnot in width, with n gmdc of nhont 100 
f ~ r t  lo the mile. For t,hr I n ~ t  t nro or three nlilrn i t  ~nea~ulern norms 
R h m d  flnt to Fish Creek. The., spn~~tr ,  thr north nra t l ~ i c k l ~  c a r ~ r a d  
with 8 growt,h 0-I sniall sprocc. nnd smnc poplar. -4 vrry sn~r~ll  pro- 
portion of the sprncc i n  Inrg~ ~cnt~~lgh to xnw into H-inch boardn. 

MOONA, Cmne, A l d ~ r .  JYnlnu t. nad S ) e ~ p  r-r~sks are the rimin brihu- 
tnries f roni t l l~  noi%h. They :ire nl~out 14 to Y ruilen in length rind nrt? 
sepmted h!. lElr Itrond spnrs from thr ~zlnin diride. Tbosn fmm the 
~ o u l h  rtrr. nl~ort and flow in nnrrow ctinyonH. 

Fairhank9 Crmk is fitiIl in thfi plbospet~t.irlg ~ t a ~  of development. 
Some work  ha^ hen done and pny has b e t i  forlnd over se~e-eml miles 
of its course. Tho Imrl rmk, RO f n ~  rn known, ix mica-whist, qunrtaite- 
schist, and gneian. These lcre cor~rid with R thicknek~ of 14 to 



ovcr 80 faat of murk nncl gravel. Mack may constitute a hulf .of t.hiw, 
and is u n d ~ ~ ! ~ i n  generdly by n light wash, nnd this by n ~edirnentr 
bewing p v c l  in which the gold is found. The glrtvel is composed 
mo~tlg of qunrhik-whist, Borne mica-schist, gneiss, and omional  
large pieces of vein quartz up to a foot or more in diameter. 

The p y  dirt Is mid to run from 2 to 'I feet in thicknew ant1 bo 
conbin valae~ rrvcrnging from 3 to 15 cent8 to the pan. Thn p l t l  i~ 
pnfi~nlly hright nnd oceum in p n u l a r  or flattened p i ~ c e ~ ,  nonln of 
whirll bnvc lwen found worth %l.30, 

Aa tho ground ia dw,p nnd frozen, prospting in a time-conmrning 
h k .  l l o l e~  RIW m~nk hy tho use of mood Ffrr~? hot I'OGI<S, find hot 
mtm. ,%tnt?timcs a ccmhin~t ian  js uscd, and where thrm is clfinpr 
of t>h~wing the wn.all& tm mpidly, hot water i~ ~IFIPPI'NE. a t  is diffi- 
clzlt to thaw nltlch more than 2 feet a r h ~  by nny of thcs:nr rn~thodn, 
and their URF mems tin expenditure of energy fnr in excess of thr. 
m u l k q  .ruthind, yet nmng minem are forwd hj* lack of tapitnl b 
worlr hy thew n~et~hode, rrnd mtlch -patient work rrndcr R ~ F ~ P P S C  con- 
di tion, ia ljeing ~ccomplisllcd. One lmiler with &urn  pint^ W I L ~  in 
npcration; another h ~ c I  just reacbcd t.hc cwrk, and n thin? wntl n ~ c t  on 
tilo way, hrlt,h of whicb were expected to IXJ in op~n~t ir~n  within forty- 
eiglil bonw. I 

With tha sdveut of the boiler, worlr can hc done morn eaeily rind 
quialtly, ntd R, brief description of the methud may tiot, ho out of placo. 
Ihilcrs nt p~want in useon the creeks vnry from S to fl ~ D ~ R A P O W P . ~ ' ,  nnd 
arc oapahla of  upp plying steam to 4 or 5 pint s .  Steam ia p?ncmt~d hp 
the l ~ i l o s ,  pawon through an ordinary ~ten1r1 pipe, ant1 is dcliv~red tO 
the poink. These point# are p i p a  from 4 b R fwt in lcngth, nttncb- 
nhle nt  one, end to tho shanl pipe nnd at tho olllsr cnd provided with 
a ~rna11 opning thlqough which tho st,c~lu r u ~ h e ~  with  gro~tly incrwnmd 
pn~tmtive  foree. They corro~pond to thr! nazzln 'nttnched to fire 
how, and Chn whale system i~ similar, with tho oxcnption that the 
tllrawing rnnohine is dapted to the tmnsmis4nn .of fit~nm mtbar then 
of water. Tha blunt md~l of the points are pincer1 in pnqitio~i %qflill~t 
the frozen surface and the steam t ~ i r n ~ l  on. S h ~ f t ~  Inny mpidly ho 
sunk to hcd rock by this rnat,hd and tlts p ~ m d  t,hen drifter1 out 
latently. Cam: must hc exemiwd to prcv~nt tho too a x h n ~ i v o  thnw- 
i n g  of the grannrl with tho conwqrwnt "sloughing" or falling in of 
rnnterial from the walls. 

SUMMARY. 

The c m h  a h r e  dweribect are the only ones in the F a i r h n b  dis- 
trickwhich up to the present time hatv given fnvomblr renultq. The 
conditions of occurrence on ~ 1 1  of thern RIY! essentially tbe same. Ko 
foreign wash was obsewed, nnd it would ,qwm that the gold has heen 
derived from the rocks in which the c m k ~  have cut their clmnnels. 
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These racks are n~wtly schists, ofhn con~qining ~ t n d l  quartz stringers, 
and the fwt thnt igr~eons rocks are nssociated with them stiggest~ the 
possible relationehip of tl~ese to the mine~nlization. 

The p y  iu genernlly found at n wnsirler~ble depth. and, with a fern 
exceptions, in frozen ground. The creeks nl-e small, carq-iug hardly 

t 
suficient wstcr for extensive oprmtions, and their g d e  is lorn. 
Tirnbr for mining purposes 11as to llr, freighhd generally for sev- 
em1 miIesfrom the lolrrr r-illlej+s. T~nilsnlong tberidges n r o g o d ,  
and where they trarerse the moodecl aleens hwc hecn mcll cut out, but - - the sight of heavy loads hanlrd by horsrs on sleds over tho swampy 
pound  d o n g  the creeks in an taloqnent illu~trution of the need of good 
~moads. 

Although no large values hwc yvt been discovel-ed, the gnId seems 
to  have n conside~nljle distribution on tbe creeks whcro it ha8 I~ecu 
found nnd is known to ncctlr at senlc localities ia suficient qunntity 
to pay for working undrl- psisting unfav orablr, conditions. The Fair- 
hanks district deserres consid~tslion, and with  h e t t ~ r  means of corn- 
rnlznimtinn and supplirs :it more reasonxhl.r? p~icex the drveloprnont 
will h grently hastcnd- 

a 



THE KOTZERtiE PLACER-GOLD P T E I J  OF SEWARD PENINSULA, 
ALASKA." 

GENERAL ~ E S C R I P T I O N .  

The Kotaebue ldmnr-gold ficlld i~ in that pnrt of the northemtern 
portion of the Soward Pnninsala whirl] lien tn tho ~ o u t h  of the  tern 
extension of Rotxrhuo Sound, and i s  nerrrly 150 miles nnrthmut of 
Name. In n rough wny, thc! morr imprtant  mmps m y  he incl~~deti in 
R rectRngu1~~ nrm, n13ni1t-Kl rnil~s from crrst tn wEqt, find rnil~s from 
north to south. D~cring nnd Kiwnlik nre the rhirf digtril~uting point4 
for provjxionn ~ n d  PF~PP]~CF(, hut d t ~ l ' i l l ~  tho p t  Rmwnn nhrnrm hare 
landed parts of their cnrgoee inbndrrl for thr more segtern a m p s  nt 
the mouth of Rex Crrck, mrat of 1)rer fn~ .  The mdon o f f ~ m  few 
rtttmctions to the pmpector. JAW, tundm-rovercrl hills, nntuml h~.ecd- 
ing plweu for mo*squitma and hlsck flim, sr~rsonnd him on ewry .side. 
Traveling, rli f f i ~ u l t  on the  higher. grntlnrl, is  almost irnpos.si1~lc over 
the Iowlands hord~ring tho sound nnd on mm~tof  t h ~  streanla The only 
fuel for cooking or h~at ing i.i b h ~ t  aflnrrld lq tho low willow* scat- 
t e d  dong the bottoms of the rallcyu. 

The eoxst line forming the nosth~rn ht~ndary  of the field i~ httt 30 
n~ileq ~011th of the i i r ~ t i c  Circle, nnd in mnwqrrenrt! of its position 
thr region is snbject in summer to mwh dnmp r~rntbcr nad in mirlter 
to secere cold, with strong winrla, more trying to the tmverler than 
the lower tempemturn bat quieter ntrnospherr sf the interior. Tho 
ares containing tbe gold-producing atrcnms in limi tcd in sn enst-wost 
dirwtinn hj- the one hundred nltd ~ i ~ t y - f i m t  nnd one hundrad nnd 
~ixtr-third mericEitm9, west longitude, and in R southerly dir~ct ion all 
of the ramps where gold is mined are withi11 210 milw of the coart, 
~xcept  those on Rear Creek, which nre nearly twice thnt dishnce. 

Thie area forms t,be eastern part of the Fnirh~ven mining district, 
including the d minap, in  to Kohebue Sound, heginning wit11 G o d  
Hopo River on t h ~  west and endina with Ruckland llivcr on the  cast. 

uThln p p c r  I n  nn nbstmct or R more mmplete di smi~n l l  whlcfl h rhortly to n p m r  In r p p r r  
cntltlrtl '*A 1 I r c o n t t d ~ n ~ e  01 the Northamtern Mrtlm) of Rewnml l%bninnllrr, Alnakn." 

34 
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Three principal streams flow through the district-the Inmacbuk, 
Kugruk, and Kiwalik rivers. A12 these h s ~ ~  n general no]-tberlg 
course end dmin an area of betwmn 1,500 and 3,000 Hqnare miles. Of 
the three tho Kugruk is the lar~est nncl emnon~ically tbe least impr-  
t an t ,  ainw vrry little gold has been taken from it. Kimlik Rig-er, 

f 
tho ~econd in size, iri of specid interns t hm-ause itn trifrutary, Candle 
Creek, bne pmlawd more than three timcn 11s much a4 the combined 
outpnt of thp; othpr crr~ks. The Inmachuk ~ n r l  two of its tributaries, 
Old Glory nnd Il~nnum rreeks, hnve nffordrd much tbn Inrger part of 

- a the remainder. I%rxidt*g thwC k m r .  Creek, which empt irs into Buck- 
land River, aad tho Aldcr Ctbnclc hcnch digginp ~hoald IN mentioned, 
as well as Chicago e lauk ,  n t,rihr~tary of tbe Kngruk, on which a cwrl 
or lignite h d  w u  workcd d~rring thr! pwt. wiakr. 

The topography of the country wut.h of Krrtmbue I%und i~ pnar- 
ally of low relief and rnonotonnl~s ~ppenmnce. Here and them, fw in 
the vicinit-y of the .$swii  far^^ H ~>ronlinent elerration ~ 0 0 t h  of (+d 
l l u p  Tlny, so n a m d  I)?. liotzrlrar in L X l t i  Iw,ml~ue " jh nurnrnit i s  in 
the form of t w o  aqses pars," rind rlil thr! dirida hetween Kiwnlik and 
Buckland ~eivcm, more cle&kd masses of litnwtnnc or eruptitire rncks 

! remb a height of from 1,500 to 2,500 f ~ ~ t  n h v e  SM lrvel. 
The field m~by hc reached from Kome either 1 1 ~  nnrfrland trail or by 

boat through Ikring Stsnit nnd K O ~ P ~ U C  LSomd; the di,shmce in  t h e  
f i ~ t  rrtse k i n g  otrcr IMI miles directly nclloss the peninnula, and in tho 
aewad crise ahuC 300 milrs. Of tho two t.hc wnter wntc? is  now Een- 
elally prafevred, hut, vnn h~ uard only for ttlmt~t t h w ~  nlontlsa in the 

P ymr, since navigation is  r lo~rd I?? the ice dn ring thr lenisining nine 
months. 

GEOLOGIC SKETCH. 

Tho rocks of the Kotzehric gold field sre nlmmt entirely micaceou~ 
and gmpbitic schist9 of uncertnin ~gfi und thickness, interstmtitied with 
ocwionrtl hcds of limestone rind nvrrltlin hy an ~ x b n s i s o  ROW of recant 
cellular Eavm. 

'rho highly rn~tnrnorphoscd rocks I I I I I A ~  h ~ v e  suffered nn immense 
amount of erosion and were reducvd to nn nlmwt let*el plain with hero 
and therc lorn hills of l i rn~nton~  nntl nometirnrn of gmnih rising above 
it. Ovw much of t h i ~  plain wm then p1im11 out n thin sheet of lava, 
which o~ertlowod wvel-nl thorrsnnd qunrr? rnilca of tcrlito~y , filling ' up the depressiono and ~urroundillg thc I ~ i ~ h e r  polnG. On rlccmnt of 
the lava and overlying tut~dm, outcrops of the schist nre not plentiful 
anrl are genemllp found wtlrrr the nt~ran~s  bnre cut thci t. ntry through 
the erupt,ice sheet,, fnrnling muyon-like vnlI~yn bordcrcd 11y rims of 
broken Iava blocks. 

Both schist9 and l i m ~ s t o n c ~  are much folded, showing that they 
htlvtl hean subjected to grent pressure, nnd the schists have l ~ c n  h~rtlier 
modified hp t h ~ !  fornation of n cornplimted series of qunrtx veins ~ n d  
lenae% f-ments of which form n cunsiderahle portion of the gravole. 



I n  tho srotrthwcakrn part of the field, in the a ~ e i ~ h h r h m d  of tha 
&RCS FAW, ig an clrvatrd RrPa of white crpstrrllint? Iim~Pltnnc mt- 
ing on or, is mnch nrom pmlmhle, intn1dt.d 11.r rnases of vel.p 
corirsnly cry~tallinc p~nniten, one of which forms thr '' lhm." A t  the 
etwqtonu h o d r r  of tho cold the whist3 are intrrruptetl hy n grcrrt rnxcrr 
of r r i ~ p t i v ~ ~ .  with A contrrrl vorc of g r n n i h  find tlioritcs tlnnk~rl hy 
~ndan i t e s  nnd f~va-.  Tho nn$~di te.5 am mom ~ i I l e l y ~ d ~ ~ ~ e I n j w ( l  fh11t1 

thn g r n n i h  nntl ~ ~ ~ r r o a n r l  them on all ~ i d ~ s ,  m that in spprr~acnliin~ the 
hig\~c?r ~lr?~ntiann of the divide on<: r n r r t g  first8 thr r ~ l l ~ ~ l n r  Invlta, then 
n n d ~ n i k x ,  nod finally thc grrmit~x, c x t r ~ m ~ l y  rplnrun and in ~ I R P P S  with 
littlr or no iltrnrtz. 

A rharnctaristic fcatt~rc of t>hcqc! mountains i d  the krrnrpd uppmr- 
rrncc w t ~ i c h  thrp plrwnt whm vicrvetl fro111 n distanc~. prodllc+rd IT 
thn Iwnchrr of I~rokru Fllot.k.r of tlrr cnunh-y rock. 

GOLD OCCURRENCES. 

For mnt-enicnrc in ~l~wription thn I,rinripll ~trnnms mnrro gnld hna 
h e n  prnduc~d nlay IIC divirl~d into two mniu c! iutr.ic~--the Inrnwhuk 
Iiivrr dlrmiragtr nrptl nnd tbr Cnnrllr*. Crock wan, I d a n ~ i n g  in the 
R i w ~ l i k  Rivcr d~vlinrcgt! syut~nl. O F  t h r ~ e  t,wa  district^, viewer1 from 
the ~ t z n d p i n t  of p r n d ~ ~ ~ t ~ o t l  in  thtr p t , ,  C:nndlo Crcck i9 hy fnv tho 
atorv irnprtnnt, 

fir?nwh,rd- Riz*m.--Thc Inrnncltuk River iu hctwcen 25 nnd 30 miles 
in Icngth. I t  risen in t ha l ioltntfincl nren of thr western part of thp. 
Ijeld, flows bwarr l  thr northcant to the tint8 hrdrring Kotnehns 
Sntlnd, mnd thcn rn~nntletw wlnrvly in tho snmc* gcneml tlircction to the 
sound. A t  IEccotrl C!it.-j- thr: ~n.qtcrn fork, known KW F'inncl! Rivtlr, 
jninn tho nmin ~ t r c . ~ m  from tho HOU~ It. 

'I'hn mout ptwdt~rtirr, portion of t tin I n w h u k  l~egins nem the. mouth 
of I'innell 1Zivcv ~ n d  exttlrldn dorvt~ t h ~  stt-enlzl for R nuinher OF miles. 
Tho vnllty in I I I I I C ~ ~  1~~01irln1' f ll~tn ~ ~ O R C  of  f lir tri h~~taries, nnd in this  
portion in ar:cr~pierl llg 11 srriw of Ijrrmd Hats, hnrinp ia plncerj n width 
of mnra thnn H q ~ ~ n r t c ~  of ~b mile. 
Thn ~ P R Y I ? ~ H  o~~~:mionltlly I'PRCII R thickncu~ of 6 to 8 fmt,. They are 

invnri~brp frozcn, cxcrpt in tho chnnnel of t4he river, and are often 
covcrcd by fin ico hcd. Tho lmtlch find creek claims on the Inmacbuk 
h ~ v o  bmn lliorr ~xbnnive ly  pro~pertrd than on the othcr streams, wit11 
t h ~  rouult thnt i n  II numhrr of pEncca well-defined p n ~  st lwk is 
known. kt two lor~lit,iics Iinw of boles, extending ncross the valley, 
hnrr becn t h ~ w r d  down to I~ed rock, nnd nt a r~umher of places lines 
of holm hnve Iwen slink p r t  wny ncrons. TElin work in  carried on 
wit11 the tlid of tllrtwcrs, the hni1er.s orclintlrily furnishing steam to 
4-foot p i n t s  rret twice ewh day. Tbn consumption of fuel in work of 
tbiv k i d  i s  large, and greatly incrcares tbe cost of mining. 
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Hannrlm Ckeek, which f l0 . r~  into the In~mchnk a h v e  the ma~ith of 
the YInnell, has produccd R smrtil anlount of gold during the k t  two 
y e m .  Thia stream tlows tb~.or~gh a narrow canyon-like vslley sur- 
rounded by a rlru of lam and sheeted over with gmt-ds, consisting 
rnttlnly of whist with rmatler nmoul~t& of quartz, 1irnestaae, and !am, 
which rtppsr in p1aw.r t~.i lwoz~d tuatlm-care~rd flats one-fourth to 
one-half mile long. 

The gold is irregularly distri),utwI along the lwd rwck of the channd, 
.or SCepotted," r*.l the p~onpecto~w my; with it i s  associated nome pyrite 
and a very wt~lnll amount of p l c ~ ~ a .  

Old Glory, on whir11 the nrigina1 discot*ery of gold in thin rts~ion 
wnw mndq is R nhort rret.1~ nllrlr~t t i  milm in  length, rising in the lime- 
htone m a  north of tbc As<vo Ears ltnd joining I'innelI Iijtirer 13 miles 
above its junction with the Inlnnchuk. The vatley of Old Glory is 
cut i n  a seripn of schists wit11 ocm~ional in  brheddcd litnestr>nes; it is 
broader tbrtn that of IIwtln~~nl CJreel;, :~nd i s  covered with n sheet of 
wash gravel, lrrrgely q l ~ r t z ,  whirl1 sxtend* ~ v d l  up on the dopes. 
Near the botton~ of tho ~ a l l e g  the gmvel* have hcen ~nuch disturl~d 
hy the ~lidirlg of roch, grarcl, nnd tundtx from thu sides. TEtam 

8  gravel^ diff~,r further from t hmc. nhovo in the 1nt1c.h larger amount of 
n c h i ~ t  which they contein and the dt.crwse in  rounrled quartx pebbles. 
No pay ~'treak is known, the creek h i n g  "npottcd," su is Hannum 
U~.cek. 

IJ~gadh Crcc~k.-In thc eustr zn rlist~ict  Cruldla Ctsok, which Iims pro- 
ducod Inore than threc tinlt!~ w nnich :as tha cwnhined outpnt of nll tha 

c. othcr crtmpil, joins Kimalik K.ivc.1. d ~ u k  'J niilen nlmvo t,he town of 
Riwulilr on thc snnd #pit ut tlls entmnce to S p f n ~ i e f  Nap. Thc. clcok 
ja nmrly 1 ri 11liles long. It flows in H, t~n~tbelttiterly tlirnction through n 
l~road V+baped vrrllry wit11 gentle nlappx and ~nunded tundrs-covered 
hills, which are ulwqa wet n ~ d  ~zlako di6cult traveling for nien and 
hornen. 

Sixty-six cluimg, t ~ n h i n i u g  911 tLcrc4 eiwh, ttre mid to bnvc boon 
~taked on thc ck~mk, l ~ r u i d ~ s  u cunnidenil~la 11 urliller of bench clni111n an 
either side of these. Thr, gn~vrld of Cnncllr! Creek :trn nlmaat ontirelg 
nchist with R unmll amount of qr1nrt.x. On some of the I~encb c l~ i rns  
the gravels Emve R thicknwn of ri feet, csclaui~e of '' slide" s n d  tundnt. 
Near the strwrn they nlv genelnl1~- cl~.nrlrrio 1))- HL Iwtl of ioo. Owing 

s to the low grade of the channel the use of hed-rock drains ILRH not bnon 
povvjhle on this creek, U I I ~  the Chjm punip is unirerually enlployed 
for keeping thr, pib dear of w a t w  Tho cost of mining is  considera- 
bly incremed for thix reason, sinco o ~ o  extra nlnn and sornntimes two 
am required to work the pumps. 

During the lmt twa ymrs the channel hsn heen nearly worked out, 
and attention is ROW tu~med tow~rci thr! hench c.lnjn~s, Qn mhjrh tho 
fot~rpe of the cmip largely depnds. These Iwarh clnims m-0 known 



to carry p i d ,  ant! in ono or two instmocm havv yielded l a p  retrttns, 
hut the ~ u c m a f u ~  treatmont of bht! d r p ~ i  t~ depend~ on securing s 
supply of wtltcr of sufirierlt head nnd voluma to mmove the orerlyiag. 
tundm and icn cconomic~llg ~ n d  to work tho gmvcln on R r.onsidenrble 
Ycalc. 

I3e-m C~mk.--Bettr. Creek, wliiah cmptiea into Burkland River 
between 40 and SO ~nilcn to tlln southnmut. of Candle City, in ~hout 17 
mile& long, nnd riat:r in the artlptivo arm rruct RS Kiwalik River. 
Du-ring the past season natnn 40 mchn llavo twcn nt work on the c m t  

The output i s  dorivod chiuRy fl.otri two ~ o ~ l l  brii~uhric% Sh~rdon nnd 
Cub creeks, unrl that portion uf ltrtr Csrhck whicli lip3 brtwcen them. 
On ntnount of tho d ifticnlty of ohbiining ~ u p p l l ~ s ,  all of which sntlst fm 
brought overlnnd from C~lndlt? Cit,y, nunr. Irizt tho richmt of theelaims 
have paid for working 11ndcr prosent conditjon% nnd many of the 
pronp~ctor~ report t h a t t h ~ ~  hnvo not m d n  w n p .  

AJd(.r Bcneh.-.'Clle~e (Ii~gings nre lomtcd near tho olrnrt-h of Alder 
Creek, whic11 flown i n  to Kotx~lbi~e Sound rtbon t I I I ~ C I W R Y  between K i m -  
lik snd Dc~ring. Tha gold-braring p v e l s ,  k i n g  ~bnllow and of no 
greet extent, I I ~ P E  furniahcd work for only a f ew  nmn. Tho gold 
octaar?l on !led rock; it is fine ~ n d  little worn, and is cle~rly dorivcd 
fn~m tho neiphtwring ~rhint. 

The output from Aidtlr Reach digging far the paet two ymrs itl 

ropoded to he h t w e c n  $ l S , ~ ~  and bl4,CHW. 

CHARACTER AND ORlGIN OF THE GOLD. 

Tllr! p l d  production of the Kotzehut! field fm~n the pear of its 
diwovery, 1% 11, to thc prcpcnt is ~gtimated to I-re not far from %15,UOO, 
Of thin ~moant mntr S325,000 mme from Candle Creek, about $leila,OCIO 
from the Alder Creek digginm, %10,W from Dear Ckeok, nnd tba 
rernaind~r frnn~ Oltl Glory. Elanrjum Crmk. a ~ l d  3mmchuk River. 
Thc pduct ion  of IInnnurn ir r c F  smsll. 

CioId from t hn In~t~:icllak district i s  dark and h m q ,  mmying about 
$ l H  to the ounce; nlmmt m, blwk a n d  is present, but comEdcml)lc 
gmy mntl or pyrite in wen in the pan and tho hoxea s l w a y ~  contain fi 
I n r p  quantity of ro~lnded heniatitc pebbles which the miner8 call 
" ironntoncs." The gold fseqnentrg contains a l itth qn~rtz and in 
wmetime~ men in thc form of tinc veinlets in tbe jronstoncs. Smnll 
piww of nttilo arc mmqionafly found with the heavr concentmten nnd 
have h e n  anistnken for mqsiterite. Dr. Cnbell Whitohcad, of the 
h l a ~ k a  Ranking nnd Snfs Ihpaqit Company, h ~ s  informed the writer 
t h ~ t  nho~it 27 O U ~ C O R  of tin were recovrred in desning gold brought 
to Nome from Old Glory Cmek, tw that the tin ore, mwi terite, mtist 
ho present on that ~trcam. On thr! upper part of Hann~rm Crcek, a 
~ r n n l l  qmotltg of galana j.s msoci~~ted with tho gold 11nd ironatoncs. 
Much of thc gold from tho Inmachuk and ita tribuhrics i m  warn and 



mngh. Piem of the vnlr~e of $2 or W8 lire not uncommon, but no 
large nuggets have Iwen foanrl. 

Candle Creek p l d  rrnernl~l~a ~ c t y  ~ I I I ~ C ~ I  thnt from the  Inmachuk, hat 
isustally tiornewbat dnrkctrnnd ixmid not. lonqay fir well. The minemls 
associutd with the gold nre the Kztme n.r thosr found on the lnmachuk. 
&RJ- of tho ironxtoncs arr ncnrly a l w n p  ~l r rsent  and a decrease in 
their amount is w g a r d ~ l  hy thr prosl~ctcris iw nn tutfavorable sip. 
So h r k  is the pErl thnt it ir not nn uncommon nigbt to sea u miner, 
when panning, hits a numet in order to ~~lrrkr, aure of  it^ being p l d  
and not one of the ironstnri~~.  Onr? ntlggct worth %t;B. 10 and n second, m 836, hare h e n  taken f w n ~  thc crcck; 

Bear Creek gold, -&sing over $19. i~ tl rcttened und riiurll hightar 
in color t h ~ n  that from nny oat hrr pnrt of th*.; firld. W i t l ~  the gold is 
found considemblt! lrlack ~ ~ ~ n t l ,  wltit'h in entirely mn10v~11  IF^ the mag- 
net, and Is undonl~kdly dcriv4?d Irrrgt~ly f l-nnl rrr~gnetite i n  the granites 
and andesites forming tho crnptivc! nrw* i r ~  ~vllich tbo utrenw rises. 
Thr! presuncc of hlnck ~ a n t l  conr;ti tttbrn 11 ncr:ond tli ff erwnce betweon 
this gold ~ n t I  t h ~ t  from Cnndla Crt*rk or the Inmtlchak dintrict. Gold 
from Sherdon Creek is much caurwr thtui the! fine, flnkg p I d  on Bear 
and Cuh creeks, hut tho Cull Crcak gold ovstlm throngho~~t the wllole 
thicknefis of the gmvel, diflcring in this rc~pcch from Shcrdon and 
Bear creeks, whoro it is found on l~ed ~qock. Cull Creek grtr~ols also 
show a largo amount of R bent*y, ~'rcd, ~hcrty  rock, ~v.hich sticks In the 
pan or a e s  ~ n d  rmtrc* inconrcni~nc~  in slui(ing, 

The gold fmnl thc Alder R r ~ c l ~  dimings is flaky ~ ind  bright. It 
#- mcnm on the shaIlow I d  trwk nnd inul~tdeu somn \vim gold, showing 

that it  can haw: tmt*eled but a vcrJ- short distnllct: hefora raching its 
pre~cnt resting pIam. 

Thcm can he littlo doul~t that tho gold of tllc Alder hach ,  Candle 
Creek, and tho I m r h u k  rrgiun It=% tlnd \*cry llluch the asme history 
as is ~scrilwd to the atber d ~ p s i t n  of Semrtl Yeninnullr-that ix* that 
the gold is of local origin ~ n c l  is conrr?ntmtt!d from rill original slr~pply 
widely disseminated in 8n1aII quarta veins find ~tringorg nnd imprcg- 
n ~ t e d  zones of thc Iwd rock. This is  shown both by tho rhnmter nnd 
occurrence of the gold itself. 

The vtlluahle gravels a m  nll derived f lnnr thr! wcuthsring of rocks 
which have been subjected to intenso pr-cnslirr, hwt., nnd other infl u- 

s encos of such n natorc IL% to change cntircly thci r original vhnlnctar 
and fill them with an intriratl: lhrtmork of s~nnll  rlunrtl: veina nnd 
Ionam known in some wses to he plr t  ~ l ~ i k ~ i f l ~ .  Tho roncenbt-atjon 
duo to the &ion of rtlnning water on tho ~ ~ r n t ,  unount of material 

u derived from the  demmpnsiton of these plrl-Lcari ng ~ c h i ~ l h ,  amount- 
ing ta a ~orticnl thickness of hondrcds and possibly t houmnds of feet, 
~ R R  without much doubt given rise to the rich gold dnposih now found 
in the p v e l s .  80 constant io the etasociation of tba gold with the 
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schiab that tho prospectors ref uso to wanto time in the search for gold 
in u place whore the schist is not found. 

It in further probable that in nearly every case tho gold has trrtvelcd 
but a relutirrely short distance from it% original source; i t q  rough, 
unworn appearance, the absence of any large amount of fine, bright, 
flaky p l d ,  tho  occurrence of wire gold in one instance, and the prcs- 
ence of considerable quartz in the nuggeh, all tend to eshblisb this 
cxmclusion. 

COAL. 

Thu discovery on Chicago Creak of what appears to he a good-sized 
bed of lignitic coal has been of considembla interest to prospectors in 
the; neighboring co~mnt~y, where nnlall willows constitute the c.hief 
supply of fttd. Chicago Creek, which is tributary to Kugruk River, 
is about 9 miles from the coast and lie.4 between a n d l o  City and the 
mining camp8 on Inlr~mchuk River. The coal occurs at a point, mme- 
what more than a mile from the mouth of the creek nnd was discovet-ed 
by prospectors wbo found pieccn of float in the stream grrtvels and 
traced them to their source, whjch they lomkd for mining purposes, 
During the past winter a slope war drjven i n t o  the ma1 f o ~  a distalice 
of 150 feet or more, and i t  is altid that fi crouscut of 60 feeb whr mado 
without finding the walls, thua seeming to indicate that the deposit 
lics i a  ~c horizontal po~ition and has convidemhle thickness. Tho cml 
is solidly frozen tio far as uncovered nnd contains a lttrge percentage 
of ice, which cttuu~s it to check and crumhIc on being thawod. It 
hurnn quickly with a bright flsmo, leaving a mal l  quantity of fine, 
white raeidue like wood ~ h .  'Cht: minors regard two tons of this coal 
w equivalant, in value h a h u t  one ton of Wellingtan coal, which 
mtio is also' cxprassed by the pri~ws of tho two, s iwo Wsllington r , a l  
sells for ahout twice as much as the ntttivtl product. For ma in hilors 
the imported coal is preferred, although co~t ing  over $80 per ton nt 
the camps, hut for cooking pnrposas, ~q well aa far heating, tho Chicago 
Creok coal i s  mtisfactoly and may perhaps prove b be of some local 
i m p h n c e .  



STREAM TIN IN AZASICA. 

~ A w k m H . m m m L  

, tKhns &dying the gold plaoars at Ywk, on tbm Peninnla, - 
. a A h a h  the wrlbr's sttentlon w m  and to the wmlrmnotr at 8t-m 

tin (oaaaiterlte) In the plmm: The ~tmwm tin am found nt two 
loualitien in the w o n .  The ilmt in on ?ahnet Cmk,  a weeterly 
tribatrry of the AnikoPik River. The month of Buhner Creek ie 
about 3 milee frmn bring Sea The mmmnc6 h bePt loc~sted. by 
s t a t i i  that it lias ebont 10 miles esst of Cape Prince of Wala, and 
w r y  near the n o r t h w m  extremity ot  Ithe mntin~nt On Buhner 
C m k  2 to 3 feet of p v e l   overlie^ the Red mck, whioh 00n8I~ta of 
amnsasoaa schfnts, oftan pphft ia ,  tagether with some urnphltio 
shtea. Tba beil soak Cs mneh jointed, the ~ ~ h i ~ b  being broken up . 
i n k  pencil-ahsyed fssgmnnta The?* strl ko near1 y st right fing tos to 
the course of the w r n  and offer natwml r i f le8  for the eonaentmtfon 
of heavier material. A hegtp reconnafrreaabe of the dnrinnge besin 
of %hie stmum, whlah Includes not more than & sgaare mile of a m  

. . nhoaed the mm.e d e e  of rmka throughout its extent., At 8 few , 

lctalitieu m e  deeply .reatheruld, derk-green iamtvea  were foand, 
,probably of A diabsaia aha~aabr. The sl~tee and nchl~ta ere every- 
whem pemetmM by small veiPs, -feting fwaaI1y of qua* with 

' Aome -lei&, and fqnentdy m g  pyrlta snd mrnetirnes gold 
Them veins m verg irmgular, often widening ont tu form b l e b  and 
-la, contmcting mr M not t.a be b e l y  tramable. 

rn 





-. *<. 

. : - . The .- tln , is mmntrstdl &I tds bed rook with othet w. - 
- ~he~rrnd.~fa~ndbythsmIaembbheslnimboxas. Ammpbm 
oi the 'eanoentrsb in one of the ~laiae boxes WM examInd by BW. 
ArtbP1; J. Collier, and yielded the fallowing mineralb: Oadterite, 
magnetite, ilmenite, Umonite, pyrlte, dnarite, garnet& and gold. 

. The datermination of peraentage by weighb was an follows: 80 per ' 
'cent tin-sbne; 6 per mnt magnoti&; other minerale, 6 per cent, The 
d t e r l t e  mom in ~ralna and pebbles, fmm those rnioroeuopla fn 

to thaee half en inoh in diemefer; they b v e  aabronnded end 
rounded form. h nome aaea there ie a snggetxtlon of pynrmidd end 
prismatic orgetd ionas. , The caeeihrita virriea in mlor from a light 
brown to a lu&mua blwk. 

A seoond l d w  of thin m i n e 1  wtw fonnd on the Bnlkovlk . 
River about half a mIIe below the month of Bnhaer h k .  Here the 
mesiterite wae d ~ o  fonnd with the conomtrates from fhe mln- , 

oprationa. One pebble of m r n  tin obtained f mm thin l d  ty w m  
&bout 2 inahes in diameter. 

~t will M n e m r y  to make a mora d&d e-irmtion o~ t h ~ s  
region ta determine where thh mined accnrs in the bed m k  The 
facts obhiaed by the writer p i n t  towm3 the conc2udon thet its 
source W&A in the qmrb m d  eslcib velnrr in whioh the gold wss foond.- 

' 

No aasslbrita wm, however, found in tbIs vein material. 
No evidence wee found ?that thie msaaiwrih i~ in 8ny way wzlzleatd 

,with granitlo intmnlrms, which ie its a m 1  aaemhtian in other @om. 
As far aa known them em eo intraeiveu a£ gnch mka dthh > h ~  
drainage Mtrs of stresma where the tin was fofonnd. The n d  ' 

known granitic mck is the biotitegmnite gtock which forme the' 
prprnontory of Cspe &ce of Welw snd which is st I& 10 miles 
dietant. . - 

This dhwerp of tttmarn tin bsa, at p-t, dentifla rather than . 
obmrnerclal 1 n t e m t  . No developments have been made wh tch would 
warrant the oonclwion that vdmble tin d e p i t e  ed8t in the Yoxk 
diatriet. It ia worth while, however, lor the grclepeckm who visit 
thie region b ZmniliarM tbemeelvee with the phgsioal pmpertiea of 
the m i n e d ,  no M to be able ta recopha i t  if found. By this me&& 
deporrita camylng valnes may b d i r w x ~ v d ,  and ths  ca&teri& wi l l  
probably b tnroed bo ib s o m  in th% bed m k .  





!l'lll DEPOSITS OF ?SHE YORg REGION, ALASKAm8 

The known mumnoBcT of tin in Aleah sre in what ia cslld the 
Torlt region of Sewad Penin& Thia region derive8 ita name 
f h n  Cape Ymk, an illdefined pmmontov on Bering Sea about 90 
miles nortbwaaf of Nome. It axtends northwestwestward from thia capbA 

, snd includae Cgpe Prince of Wnles, the most weatem p i n t  of the a m -  
tioen t. The region h the generd form of an isomlea Mangle, with 
its apex at Chp Prince of Walea and ita two sidas f o d  by the 
shore l i n a  of tha Arctic b n  snd Bering Sek (Sea map;lig. 6.) 

The southern coeet line ia, m the w i n ,  inhospitable and unbroken 
.by inlbh or harbors. BwB: of narrow beeches the lsnd ueuslly pre- . 

rn mnta to the& an ahrupt mmrpmeut, giving it a forbidding mp&, 
On the nosth the land a l o p  more gently h &e Amtio Oaean and the 
~ o s s t  ia chamcteriaed by barrier bedwa which cut off. broad lagmna , 

from the open saa. Suah a one L Lapp Lagoca, a large body of w~ter ,  . 
but nafortunstely too abdow for any but lighbdraft bats. Port 
Clarence, a0 m i l a  mat of Cape York, in the only harbor worth men- 
tioning in the region. 
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The York Mountains, comprining en a m  of rugged lend form, 
occ~lpy the southeastern part of the triangle wnd culminate in Brooks 
Mountain, 2,900 feet in altitude, the highest point in this part of tha 
peninsula. Northward and westward from thb mountain group 
stratcho~ the ao-called York Plateau, 8 compamtively smooth upland 

w which shin& at 200 to 61fl feetabove s a  level nnd romprhea the greater 
p r t  of the rcgion under diwuqsion, On t h ~  ~011th tIhis platmu presents 
an escarpment to Rering Sea, b t~ t  an thn north it nlopes off gently to 
the coastal plain. 

The chief setttelnent of the region is Ynrk, ~iktltncl at  tmhe month of 
Anikovik River, s h u t  I9 miles southeast of Ctrp Printw of Wales 
and R miles northwest of Capo York. Thin tawn i~ on the open coast 

of -ring ,Sea and landinan ttlr I I I ~ C  Ehmugh the surf, ryl rat Nome. 
Thc nearest harbor for seagoing vasvelu is Port ClarPnct?, 211 miles 
ewtward, 

After the d i w o ~ e x ~  of gold at Nome, i t 1  1898, prospectorn ~npidly 
-P extended their march to all p r t . 9  nf %w~rrtl Feninsule, and bq early as 

the fall of 1890 placer gold B R ~  leen fonnd in Anikovik River. In 
1900, Mr. Alflmed H. B~.ooks, of the Utlitad States Geologictbl Survey, 
visited tho York region and found in tho pIwrs of Anikovik Rirwr 

a. and Buhner C m k ,  one of its tributaries, ~ o m a  ~pecimeas of ~ltrerm 
tin. Early i n  1901 an account of theso diwoveries was pnhtisb~d 
by Mr.  brook^, and the ~ e n e r a l  interest jn tho t in  deposit7 of tho 
York mgion dates f ~ o n l  t 11nt publicationm Sinco that time tin ore 
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har heen f o l d  botb in lodas and in alluvinl d e p i t s  at  a number of 
widely separated localities. 
la 1903 t.ho writor, w i ~ t e d  by Mr. h k  L. Heas, mas detailed to 

mnt'iinne the investigation of the miners1 reMonrces of &ward Penin- 
sula. In the coum of the inrwtigstion the York region was again 
visited, hnaty ex run in at ion^ were m d e  of the three localities which 
give the most prombe of thc pmcluction of tin, and reports were 
obtained from mttny other lodities wbich have been prospected to 
~omt:  extent. Thp. three localities visited am known  EL^ Lost  River, 
Buck Creek, and Cnpo Mou~ttain, the two extreme points being 25 
miles apart, The exr~n~inl~tion of tho h t  River locality was made by 
Mr. HCSH find the writer, jointly, while Back Creek was vkitRd by 
Mr. lIe~w and C ~ p n  Mountain by the writer. 

GENERAL GEOLOGY OF THE YORK REGION. 

The geology of tho Y o ~ k  region hm been the subject of investiga- 
tion during the goam 1900,1901, and 5903, but a11 of this work hss 
bcen of a rec:onnrtisaance character. Four distinct rock t y p  have 
h e n  r~cognixed in the region. These include slates and h w t o n e ~ ,  
both prohably of Paleozoic age, and some granular intru~ires, chiefly 
of acid character. The dates and limestones, broadly speaking, fonu 
north-south belh of irregular outline, while the ipmus rocks are 
found in intrusive stocks or dikes, tbe former outcropping in mom or 
lms circular areas. Bwides them bed-mck forrnatinn~, J'leistomne 
gunds and gmv& mantIe the northern coastal plain, find are also found 
along the v ~ U e y ~  of many of the streams. 

The larger part of the a m  of the Yorlr Mountains is occupied by 
limestone of ash-gray color, which exhibits little evidsncc! nf meta- 
morphism. This formation, d l e d  the Port Clsrenco Iirnestone in 
previous reports, is of upper Silurian age. West of this largo limo- 
stone ares there is a brow1 belt of alates or phyllitea, often wo much 
altered ss to  be more properly cnlled whisk. Thqy am of a gmphitic 
srenaceons and sometimea calcareous chewtor, rcro of R tine texturn, 
and are mncb jointed, the lines of c l e a ~ n p  brortking t,hem into rhom- 
boidal blocks and penei I-shaped fragmantn. Tho hidding i~ ofkn 
obxnred and sometimes complntely ohliteratd by t h  hip;hly devel- 
oped joint struc.tmms. 

The age of these sIates ~ n d  thoir rel~tion to the Port C:1~renc~! lime- 
atono have not been determined There i~ soma indimtion of faulting 
along the contact. 

West of tlm slate Brea there ia a h I t  of highly altered lime~tone 
mom or leg interhpdded with rniciweous 8chista. T h i ~  helt, ahout 4 
miles in width, lip8 bctween tho ~ 1 s t ~ ~  on the east and tho large m m  
of granite which f o n ~  the peak known ~9 Cnpe Mountain on the 
we,st. Some obwuro fos~i ln  c ' o I I P c ~ ~ F  l a ~ t  newon indicate that these 
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,limestones are of either Devonian or Carhniferoue age. The strati- 
graphic relation of this zwk to the slates and limestones a l r d y  
deadbed has not been determined. 

Two distinct types of igneoug rock are represented in the region. 
The first group comprises basic mkw in the fornl of dikes and pmb- 
ably ~ i l l a ,  more or Iws altered, and sometimes sbmrsd, which may be 
grouped together under the name of greenstones. The greenstones 
and greenatone-schi8ts include n, number of intrusive mwses nnd find 
their greatest development in the d%es near the contact with the lime- 
stonee which form the York Mountains. These rocks are often cnlled 
granite by the minera, but they can be reudily distinguished from true 
granite by the absence of quark and the generally greenish color. 
This distinction i s  of imporhnce, since, so far ss known, no tin 
deposits have hen found in ae~cciation with tho greenstone. 

The aemad group comprises the acid igneoua rocks and jndudoa a 
number of large m w e s  of gmnite. as well a,, dikes of fine-grained 
porphyritic rwk containing quartz phenocrysts. 

These rocks find thcir grcute~t development in Cape Mountain, 
which is otisentially a g~-anitc stock intruded in the limestones. The 
rock, rt white, emrwly cl~stalline, mmewhat prpbyritic:, granite, is 
made 'up essentially of quartz, micmline, and biotite, hut also con- 
ttiins as accesmrg minelds albite, muscovite, zircon, apatite, tourma- 
line, pyrite, and fluorite. Granitic rmks also occur i n  this district at 
Brooks Mountain and on Losf Rivcr, and similar ~.oclrs arty found nt  
Ears Mountain, Hot Springs, and ARSM FAYS, northeaat of the York 
ragion, and in the Diaruade I~landu, west of Cap Prince of Walcw. 
Theso gi~nites are generally unaltered by dynamic influences slich m 
would produce gneissoid rand schistme phases, hut in some plaws they 
have beon couaidentbly affected hy procarsas which have produced 
various forme of granite called "gmiscn." Tho distribution of the 
granite is of the gi-eakst economic imprtltnm, since it is in amnit& 
dikes and near thair conhcts that tho loda tin doposits have most 
frequently been found. The prospecto1:r of tbt: region havo not been 
hackward in taking wjgnimnce of this, and have made careful search 
for tin dong thost: contacts, 

The uaconsolidated gravels and s i b  form a group of youngor sedi- 
ments. This formation covew the broad.cmh1 plain along the Amtia 
wu9t and, extanding southward in the river valleys, connects with the 
alluvium of the amallex strertm~. In  the southern part of the York 
region these sudcial deposits fire confined to the creek beds and nar- 
row strips along the coast. They are of economic interest bemuse 
in them is found the stream tin. 

ECONOMIC GEOLOGY. 

The occurrence of tin-bearing lodes in the bed rock has been veri- 
fied by the Geological Survey at points known as Lmt River and a p e  



Mot~ntain. Tho occulrence of tin in p h 3 ~  depasits has been con- 
firmed on Anikovik Hiver, Buhner Creek, a trihutatp of the Anikovik, 
nnd on Duck Creek, a tributary of Grouse Crwk which Rows thron~h 
Mint River into the Lopp m n .  Tin or0 h ~ s  nlw Imn reported 
from a grcat many other lorslitics whirh hnre not been tboroughIp 
examined by  geologist^. Tho tin rl~posits ,  sn fnr IM known, do not ful- 
low any definite n~st~rn, and are con f i n d  to no ptt ic~ l lar  belt or zone. 
Tho ore, either in lodes or in placer d c p i h 7  11aq tmn found in asso- 
ciation with all the srrlirnenhiry formrttioti~, nhve  dcscriw. The 
known occurrenms of tin om will km dewribed under the headinp 
'"~ast River," " Cap Mouotain," " Buck Creek," " Buhner creek;" 
and "Anikovik River." 

Umr RIVER 

Lode tin d e p i t g  haro  been found 4 or 5 miles from the cosst on 
b s t  Itivor, which cnteru &ring Sea 30 milen west of Fort Clarence. 
h t  River h m  R length of shout 141 miles, and drains the centm1 part 
of the Tork Mountains. Its two tributarirn, Tin Crcek and Gwi-  
ter j t~  h e k ,  cnter from the east ahout 3 miles and 4-miles, re~pec- 
tively, from its mouth, and tin om has been found on lmth of them 
c m b .  bsiterita Cmk, which ir really the larger fork of Loqt F 
Rivcr, hss a length of about 3 miles. Tin Creek, ahout 2 milw long, 
b e d s  within about a mile of C-iterik Ckeek, and, flowing paml1c.l 
with it for about the same distance, turns wcstwarrl and e n t e ~  b e t  
Hiver through n canyon cut in thc limeaton- of the York Mountains. 
Lo& River itself flow6 in a mmplmltiveb brad rrllley cut in them 
limestones. The bed of the river is not deeply p t - c l  filled, find the 
valley floor b practically cut wt of the limestonen and not to any 
extent built on them. The moutb of Ck~qit~rite Creek i a  a h n t  1CK1 
feet a h v o  the s e ~  In bhe latter part of ,lrll?-, 1!WIls. h t  Kiver, jnrt 
helow this place, carried approximstcllp 1,000 tninpr's inrhetr of water. 

Tha f i r k  Mounttrina, in the vicinit .~ of Lo~t  Hiver, RW m m p e d  
almost whoIlp of ash-gmy Silurian limestonw  howi in^: little meh- . 
morphism and dipping at low angles. From the coast to Tin Crrek 
tbe Pimestones generally dip to the north, and u n l w  tllcn, hc faulting, 
not detected in thc hasty oxamination that w w  made, a thicknew of 
over 4,W feet mu& be eexpoad. 

Dikes of ignmua rocks wcrn found cutting this limestono at seveml 
places, and a m  readily tmceable by s growtli of mow and other v c p -  t. 

tat.ion which form8 over them, tho limeutone ibclf being utterly 
devoid of vegctrrtion. Detwcen Tin Creek md h~f; River them is R 

bose or stock of ~ r a n i t e  intruded inta the limestone, which outcrops in 
a nearly circul~r a m ,  prohhly half a mile in diameter. Around the 
margins of thia area tba limcstane is eonaiderably altered and contain# 
small dikes of f i n e - p i n 4  pgrnatitic rock, prequmtrhlg off shootu from 
Gthe grmita, cutting the limestone ~pparentl y parallcl with the contact 
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of tha Limestme and granite. Many bowlders and pebbles containing 
minemls derived from this c ~ n t s c t  hava heen fonnd along Tin ~ % k ,  
which follows the mntsct for soum distance. The more common of 
these are tourmaline, garnet, epidote, and fluorite. h g e  bowlders 
htrvo been found which &re wholly composecl of minerals of this kind. 

*r A whits porphyritic dike cutting the limetone 4 or 5 mites from the 
C O R R ~  formw the present focaI point of intercat to the tin miner. Thie 
dike, which is abut 100 feet widc, htw heen t ~ w e d  from Tin Cr~alr on 
khe wt to &siterite Gseek on the west, n d j d n c e  of about a mile. 

1 
Tin ore hw k e n  found on tho croppiugn of this dike and strewn over 
the e u r f ~ c e  along its course, hut variw in ganeral appearance and 
cha-r. Some of the weathered oro f ram tho croppiurn is highly 
siliceous and has the appmnce  of weathered iron-~tained vein quartz, 
with srnafl crystals of b h k  mssiterito dirrtrihuhd through it, while 
other epeciaians show clearly their p n i t i o  origin, hut contain com- 
paratively littlo quartz. I n  the ore of the latter typo the asitelite 
occurs both ss disseminated crystals, varying f rorn the ~ i z e  of a pin ' 
h a d  to a walnut, ltnd ns veinleta and irregullrr m ~ w s .  Some of t.his 
granitic ore that wrls prepared and examined microscopidly is foand 

t to he vary much allcred from its original character, now ~onaisting 
essentially of calcite, fluorite, quartz, and large c r ~ r ~ h l s  of lithia mica; 
no feldspars remain, and the quartz is pmhahly swondilry. I n  d d i -  
tion to the assiterite, h u m l i n e ,  pyrite, p iena ,  and garnet wcur as 
accemorg minerals. Tho silimous ore mentioned ahovo, when amm- 
iaed with thc band lens, wcwionslly shows spangles of frea gold. A 

T? smIl piece, but not a cornrncrcinI  ample, was awiayed for gold and 
silver, and gave 0.56 of an ounce of gold per ton and a traca of silver. 
A w y s  reported to tho writer sbow the prmence of gold, thou& in 
Iws amuunta than the ahove. The occurrence of aa much gold nwo- 
ciabad with tha cassiterite id unusual in tin deposits and merit8 further 
investigation. Panninp from tho oroppingn of this ledge bave yielded 
tin ore in angular unworn c ~ A ~ I H .  Onc rrpecimen of p law~ t in  of 
this kind, obtained Itear tbs rropping~ of the large dike deaoribd 
a b m ,  consists mainly of miteri te ,  but contains also woIfsamite and 
garnot. 
To sumfnarize briefly the evidence in re@ to this deposit, t h ~  tin 

ore is, in prt  at least, essentially rm u l t c d  gmnite-purphyry, or 
* "greisen," having crystds of cawitcrib disrieminated through it. This 

greiscn forms a dike, which ha9 heen followed wttward from Cmiterite 
Creek to Tin Creek, a distance o f  ~botlt  6,000 feat, and has been 
examined at its eashm and we~torn andn by Unitd States geologiste, 

5 - who collected specimens of tin om from it near Cassiterite Creek. 
At its mtam end, near Tin Crwk, no ~pecimens containing d t e r i t a  
were collected by members of ths Ceo1o~i:ical Survey, but such speci- 
mens have b e ~ n  obtained by othem 



When tho dika was examined in tba latter part of July, 1908, no 
exc~witions had k n  mnde on it, and it was therefore impmible to 
meamre its exact width at  m y  point, owing to the hlua covering it, 
though considombEn breadth aesr indimted hy the fragments on tho 
snr fm.  Since that time crosscut trenches hmve heen made near Cas. 
witei-itc Creek, which are reported to reveal a width of approxirnahly 
100 foet. Tho excantions have not gme far enough ta allow of sys- 
tcrnrtic sampling, nnd tho value of the lode must therefor0 be loft an 
oprn qucdion until f &her developments are made. 
Tin om hrru aim been found in place on Tin Ckeek, about bdf a mile 

~otith of this main lode, st the northern contact of the larp gmniB 
are& which 111w hccn dmcrihed. Specimens of mineralized p n i t c  ware 
obtained tbltt, on examination in the l~hrutory at TVmhington, am 
foltnd to contain stannite, or tin pyrih ,  tagether wit'h other metallic 
sulphiden. Mineralized granih of k h i ~  charwbt. apparently coven a 
con~iderehle area, but the ore is prohahly of little mltlc except as 
inclicnting a widar distribution of tin through tho  granite^. 

Jn lNRH and 1899 some prospecting for gold w ~ n  done in thn vicinity 
of Lmt River, hut nothing of importance waq found, and tho region 
wkv ~ h n d o n e d  by proapechm for ~eveml yerar9. In tbn wintpr of 
t9W pmpectors, marching for tin om, s p i n  turned their attention to 
this region. EElrly in the summer of 1903 tho intornsting minemtlls 
ahel-e dmcribed were discovered in the h w l d o ~ a  in Tin Crenk, and 
R thorough seareh for tin WM m d e .  Whon tho Geologicml Survoy 
pnty srrived st TeIIer, in July, 1903, thoy wnrc enabled to exam- 
ine tl, large collection of rninelula from t h i ~  vicinity. Motallia tin 
w a ~  1 4 i l p  obtained from one srna1I spocirnen hy tho aid of a blow- 
pipe, while the larger part of the coIloction ww shown to contain win- 
eralo of no ~alne.  After exmining tbese mineds,  Mr. U e s ~  and the 
writer proceeded to tbe Lost River county and made an examination 
of a p r t  of the region in more dclnil than had h a  dona in 1901, and 
were nble to trace the tin are which had h e n  e n  &t Teller to the 
granite-porph*wy dike ahove d~mriM, on ClassitcllsItF! h k .  

The ape Mountain tin depwih w c t w  in a high peak which rn~1.k~ 
the mogt weshrn p i n t  of Amorics. A nott!ement arllcd Tin City bas 
grown up within the Ifwt year on t,he ~onthen~tern side, while on t h ~  
northwe~t side, f ~ c i n g  toward Boring St>rait, the old Ffikimo village 
of Kingagan is located. Earrt a p e  and other points on tho Siberian 
ma&, only 60 mileg distant, are plninly visible on a clear day from the 
summit of this mountain. On tho west and south sides the mountain 

. slopes down to hluff~ which drop almost perpendicularly into the sea. 
On its southeast side, w h e r ~  Tin City is located, there is a  dl bight 
in the c w t  line that aEord4 borne protectiorl from wast wind-, but f ~ r  
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the prevailing mnth winds of sun~mer t n ~  harbor is pmticallp an open 
roadsted, and affords little if any h t b r  Irnding facilities than cnn he 
found at Nome or ?Cork. Tin City in 41) 1ni1r~ tlint>tat, ~ n d  northwest 
of gmd anchomp or1 Port CTarence. E H P ~  nf Ihpe Mountain, the flat- 
topped upland sallerl the Pork Plateart 11m an elcvntion of s h u t  300 
feet, and is made up of Iirnestoncu nnd intarhrddtul uEntas which have 
been already described. C a p  Mountain ikrl f i~ composed ndmost 
entirel,~* of p n i t e  in the fowl1 of R horn or ptock j ntlrt~(20tl in the lime- 
stone. The oontac.t relations of the gninitln and limoshno hnva not 
h n  atndicd in detail, bat, from dnta k ~ ~ t h n r r d  in t h o  rocannsismce, ' it a p p w  thst thc! granite cubs I L C ~ O H *  tllc rt.ratilicnticw of tho l i ~ n ~ ~ t o n o .  

Thr rnr i t~r"~  visit to this losttlity wm of nrccnnity n very h ~ w t y  one, 
ant1 he was emharmed bj* cxc~t?r l in~ly miny wrathcr, RO t,hnt  hi^ 
ohervations were limited in rxtent. Huwernr, npocinlen~ of tin ore 
wcrn obtrrincd, which ~~ndonhtorllg L ~ I I I ~ !  from tho grnnitc of the 
mountain, t.llough the ore war not deii~~italy tnrvtvl to its position in 
the I ~ r l  m k .  It ia ~qaported thirt ti11 ore huw ljwn fm~nrl nt three 
diatinct points on this mountain, ~ n d  that it occzirs i n  mmes hat irreg- 
ular deposits which hnvc nn wwt-.rveat t-rend. !+verrrI tunnels were 

- 
t 

l w i n ~  driven into the raountain, but it m a  reported tbnt oro bodies 
h ~ l  not Imn found in nny of them. 

Tho om obtainetl ~t C a p  Jlounhin diffen in general sppeomnce 
from that smn on Tmt Ricer. Large pieces of nearly gum msitcrite, 
one of which weighed trhou't 9 pounds, are mid to have h e n  found on 
the aurfacs of the mountain. X specimen obtained by the wt ihr  

'5  weigh^ ~ppmximwtel?. 3 pounds, and is nearly pure crrrrsiterite, ~howing 
little, if BUY, outm-nrd signs of crystallization, hut has embedded in it 
and nurmundin~ it. rnuctr tourmalin~ in slender needles. FC'hile in this 
vicinity the writer ~ P R R  ~hown a numberof large cryshls of ca~siterita 
which wem ntarly colorless nnd practically transparent. Much of 
thn n u p p d  tin orc rontnin~ a great many dark minerals that have 
been mistaken for witeritc,  but are simply tourmaline; in slender 
black ar 1)rown nd lc s .  
Tin om was diwvercd on Cap Mountain in July, 1902, and exten- 

sive developmenb were plrmned for the season of 1903. The plan of 
this work w m  rn follow&: ;I Inrp dynamo driven by a gssoIioe engine 
ms to be placed near tho beach at the point now k n o w  ma Tin City, 

t and from this dynamo wires were te ha lun to ~e-reral points on the; 
mountain to  upp ply power for ~lmtrie drills. By the use of t .hm 
drills it waa expected thst prospect tnnne1.s muld he rapidly extended 
inta the heart of the mountainin, in order to crosscut the ledges from 

f which the ff mt ore, above demrihed, had been derived. After spend- 
ing nearly the whola of the strason of 3WR in ptt ing the machinery 
in place, it was found that the e n ~ i n a  for driving tbe dynamo wm 
defecive, and the plan for development work during. the winter of 

- Bdl. 2-31 



18034 waa neces~arlly suspended. At the present writing, so far m 
is known, no work is in progress on Cape Mountain, and very little 
advance hm been m d e  in real knowledge of the nature of the ore 
deposits. 

BUCK CREEK. " 
Buck Creek ia the went! of the filwt attempt at tin mining on erprac 

tical scale in Alaska, and is the pmsent center of tin placer-mining 
mtctivities. T h i ~  ,rettlenlent is on tho Arctic dope of Seward Peninsula, 
about 80 miles northeast of Y o ~ k  ztud 4 miles from t,idewahr on Lapp 
Lapon, an inlet from the Amtic: Ocean. It in reached by a wagon 
road from York, mhjch follows t,ho bed of Anikovik Eiver'for 10 
miles, then cm.osaes a low ditide to GYOUBP C r ~ e k  and fallowv down 
the bed of Grouse Creek to its junction with Buck Creek. This road 
is fairly good except for a mile and a half of deep, soft tnnd~wr in tbo 
divide between Anikovik River and Grouse Cmek, whore it is almost 
impssable for heavy wagons. A good roadhd could pcobably he 
easily huilt here hy bringing gmvels P~nm Anikovik River. I ~ p p  
hgmn is not navigable for deep spa-ping vessels, and it i s  not prol* 
ablc that it will ever be umd im a memm of tlxmportation of ore from 
the Buok Creek diggings. 

The so-called York Platam in well de~elowd the town of York 
northward to the A~.c:tic: Ocean. This plateau n e w  York bm an elfleva- 

.tion of about 6W feet, and dopes nortbwltrd to sea level along the 
Arctic mast. Buck Creek and othnr streams in ita vicinity flow in 
compel.atively ncw valleyn cut in this plateau. Abovc, tho surface of 
the plateau them are several butter? of monrtdnack type, of which Chpe 
Mountain and Potato Mo~mtain nrr, tho n i o ~ t  prominant. Yohto 
Mountain, which i n  a l ~ o  blown as Conical or Conn Hill, ha? an eleva- 
tion af 1,370 feet. From it8 northorn sido 11 low rrtnge of hills extande 
northward far 3 or 4 miles toward Lapp Lrrgoon, 

Buck Creck, which i s  a smalI stream ahout 5 miles in length, risw 
in t b i ~  range of billa and flow southertstwal.d to itr junction with 
Gra~~sc Creek, which i n  turn flows no~tbward throngb Mint River and 
Lapp Lagoon to the Arctic Ocesa. About a miIe from its mouth Rnck 
Creek receive8 H largo tributary from the south, dlIed SutBr Creek, 
and about 4 miIes from its moutb it again forku, the two branches 
being known, respectively? as the Right and h f t  forks. SevemI 
gmdler tributaries &re received between Sutter C~o~sk  and tha forks, 

The bed rock out of which the York P1ataau i s  cut and in which 
Buck Creek Vallay i~ incised is a dark, alaty schist. Along Buck 
Creek this i a  characteriaticdly jointed, as hw been described. The 
mountains west of Buck Creek, including Pohto Mountain, are com- 
posed of the Pama aIetes or schista. They apparently contain no beds of 

aThk dmcrlpthn A based on the field work of MI. l%uk L. He. . 
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intr~qive igneous rock, either of the peenstone or of the granite typa. 
&me bowlders and peblrles of greenstone occurring in the gravels of 
Buck Crsck near ih mouth have not heen traced to their muwe, hut 
probably csmo fmm a group of greenstone hi& on the south of Grouse 
Crcck. 

t en~ttll quartz v o i n ~  were found in a nunlber of places s l o n ~  Buck 
Creok, cutting both across the hedding of the slates and rnnning 
parallel with it. Some of time qunrtz reins are 3 or 4 feet wide, ~ n d  
one or two of thorn can hp ttxced for  a quarter of II mile or farther. 
Most of the veins are Incre dringe1.s 1 or 2 inches thick and onIg 

I fow foot long. At one phce on the upper part of the creek tt vein of 
nenrly p w o  pyrite 6 or 8 feet wide was seen. PebhEe~ of pyrite 2: or 
3 inches in diameter, oxidized on tho outside to limonite, WE found in 
tho g ~ ~ o l s  lmlow this rein. 

Mr. Edpr Rickad, in the; Knginwringand Mining Journal for ,inn- 
uary 8, 1P04,a repoh that the source of the cassitt?rite can be r~adjly 
found in the slate of the l'ohto Mountsin range, where it undoahtedly 
matlru in countless small veins and v u p ,  sometimes awociatod with 
quartz scnttered through the mass of slate. The action of the elaniants 

- hn.9 worn I I I V ~ ~  the nlafes, leaving the assitcrite an the billsidos, find 
-w 

the streams btwo concentrated i t  into ~ppreciflhle depmitn. 
Though specimens obtained f mm the gravel justify this conclwion, 

no veins of this kind were swn hgz Mr. H c s  nor hy any of tho con- 
siders'hle number of praspectors who were wtually en@ged in tho 
m m h  for veins cantsining tin. 

u The gy.arrel deporits in the bed of Buck Creek are orrlinatwily f rorn 
100 to 150 feet wide, v a r ~ i n g  greatly in different prts of the creek, 
Jhcepting a few gmnstone howlders fnund helnw thc mouth of Sutbr 
Creek, they consist of slak and qua*, toget.her with othcr miaexwls 
derived from the cotintry rock, such tw hhrmatite, limonjtc, magnetite, 
ilmenite, p-wih, mwsiterite, and a small amount of gold. ascsiterita 
in  the form of stram tin is dist~ilruted from the month of tho creek 
to witbin a mile of itrs bead, B ~ V O  which p i n t  little mare thnn t ~ m w  
have been found. The m e  varies in ~ i z e  from finr! mnd to pebbles 
weighing 13 or 14 pounds. Several pieces from 5 to H poundu in 
weight were swn by Mr. Hess, though the avemge ~ i z e  is  much smaller. 
A few of tha pebbles are perfectly ~Vounded, hut most of t h e n  are sub- 

*. angular. The ore from the workings near the nlotlth of Huck Creek 
is generally well rounded, while t.hat from new the heid is sharp and 
angular. Xn general, the farther up the creek it is ohtained the more 
angular is the ore. In color the oro varies from hlack to light resin 

e or amher. All that has heen seen makne rt light-cnlored resinom 
powder, by which it i~ readily distinguished from hematite or other 

- .  -. . - .. - 
aRicksrrl. Edger, W n  v[  the York regloa, hla~ks: Eq. mud Abirr. Jmr., rol. fi, p. lW. 



iron minerals tliet are IrequentIy mistaken for it, ~ince they give a 
diatinct red, black, or brown powder. 

A number of specimens were obtained that showed pieces of quartz 
and slate from the bed rock still attached to trhem, leaving no doubt as 
to the origin of the fragments. Some sn~all pieces of cassiterite have 
heen found inclosed between the f~ztpents  of shh, showing that they 
were broken out of small veind in t.he slate. 

Near the b e d  of Buck Creek Mr. Edgar Rkksrd, in 1902, tested 
the gravels and found then1 to oontslin about 8 pounds of 60 ' p r  cent 
ore to thecubic yard. Mr. Hess saw p n n i n g s  made at anumber of 
places dong Buck Creek, but not enough to thoroughly test the rich- 
ness of the ground. The best seen came from immediately above 
the month of Snttsr Creek, where a drain ditch from 2 to 24- feet deep 
was in constrnchion. From these pannings Mr. Hesa estimates that 
the gmvels contained approximately 87 pounds of 60 per cent concen- 
tmtw to the cubic yard of gravel. The grnvel deposit here was about 
54 feet thck and approximately 100 feet wide. At, this p o i n t  there 
wemid b be no difference in the distribution of the tin ore through 
the gravels from the surfam down, aad the b q ~ s t  pieces were found 
on the surface. 

From the evidence of proapectum it seems t h t  this uniform distri- 
bution through the p v e l  prevails generally along the creek, though 
at one place it was found to be richer on the bed rock. 
On Grouae Creek below the mouth of Buck the umount of tin ore is 

reported to be very small, and Mr. HHH found no evidence of pros- 
pecting in this section. The gmvel deposits of Grouse Creek are 
more extensive than thaw on Buck, and seem to be worthy of attention. 
No large amounb of cassiterite have been reported flom either Gold 
Creek, a tributary of Grouse above Buck, or from Sntter, a l a r p  
southern tributary of Buck, nar b m  much gold been found there. 

To briefly ~ummarize the evidence regarding the Buck Creek region, 
tin ore hae been found in the gravels of Buck Creek from its moutb to 
within a mile of its head. The pay streak is confined to the present 

' 

atream-bed and flood-plain deposits, snd probably varies from 10 or 12 
feet to 150 feet in width. In the present creek bed the ore ia found 
from the surfam down. Ontside the creek bed there is a covering of 
moss and muck above the p v e l s .  No om is known to have been 
found on the hilIsides surrounding Buck Creek or on the platmu sur- 
face in which Buck Creek is incised, though  BUG^ an occurrence is to 
km expected. The thicknssrs of tin-bearing gravels varies from a few 
inchea to 4 or 5 feet. Estimatss af the amount of tin ore in tho 
p v e I s  vary from 8 to 27 pounds per cubic yard, but probably the 
former amount i s  more nearly the average of the creek. 
Tin ore ww aiscdvered on Buck Creek in the fall of 1901, and mme 

mining for stream tin was attempted in the summer of 1902, Aa a 



dc of this work m\-~?rnl tons of om were shippj otrt to t h ~  Stah.  
Doring the summer of I!W3 wverrrl compnics mere exploiting rlnirn~ 
on the creek. The methods of mining nnd dnicirlp; P ~ F P A ~  fin wpm. 

all mdi -ht ions  of somewhat primitive methods of gold-plmr mining. 
it ia reported that considemble ore WIU oll~hined and, bnalml to York 

+ for shipment. Shorrld the ti11 prorSc to Sn ill snficient gumt ity on this 
creek or in sng of the creeks in its vicinity, more economical methda of 
mining mnst be adopted. I n  other parh of Sewad Peninsula hydtnulic 
mining has been practiced with marked auccem in the p l d  plncerri, and 
conIdpmbablybedaptedtothe tin pluwra sswell. Wskrfort11i.r 

s purpose can be obhincd from the streams rising in the York 31 auntains, 
and can probnbly be brought in mining ditcltem to the tin plwerw of 
Rrrck Creek and vicinjp, though this will be ~~,mewhnt expensive. 

r W E R  AND B W m R  OREEK. 

The fimt djscoveriea of tin ore; in the York refion were mad@ on 
Anikovik River and nuhner Creek, tl tributar~ of this river, by Mr. 
Alfred 13. Brooks, by whom they were first described." 

Anikovik Rivcs enters Rc ring Sea st the town of York, and has E - 
c length of about 15 miles. I t  0owa in a comparatively 61-md valley cut 

in tho York Plateau. In tbe lower part of the Auiko~kVallep there are 
rather extcnsivr, p v e l  deposits. The hed m k  consiets for the most 
p r t  of slates, wbich break up into pencil-ahaped fragments, s ~ .  hm 
been d w r i  bed. 

'I 
h h n e r  Creek ia s small tributary of Aniko~ik River, from the 

went, s h u t  3 milw from the mast. Thia creek hm rt length of about 
n mile, and flows in a rphort V-~haped pPch cut in the ulates. On this 
crcck the s t m m  tin WR* found ronccntmhd on the, bed rock with 
other henvj. rninprals. A ..;amplo of tho conccntmteg from tho sluice 
boxes yielded tho following ~nirrrmls: Cawitcrik, magnetite, ilmanito, 
lirnonih, pyrite, fluorite, p r n c t ,  md gold. The determination I!y 
per mnt of weight w w  as follows: 90 pr. cent of tin dono, 6 per oent 
magnetite, other mint*mls 5 pp.r mnt* 

On Anikovik R i r ~ r ,  n h u t  one-hnlf niiln l~olow the mouth of Buhaer 
Creek,. st the: timo of Mr. Ikooks'~ v i ~ i t  to tho region, ~luicing for 
g o M  was in progress and spcirnons of vn~siterite were obtained from 
the sluice bxm. Una pehlrleof atrean1 tin obtained from this locality 

t was s h u t  2 inches in dinuoter. Mr. Rraokn wssl of the opinion that 
the m u m  of the tin ~ t o n c  would he found in the quartz ~ n d  calcite 
veins which carried tho gold, thougll no mwihrite w ~ r  found in any of 
this vein material. 

f Since 1901 thew workinp hnve been rrhandoned by minsrw, neither 
gold nor cassiterite having ireen found in paying cluantities. 

* h 4 A W m l  A.. A reammhnnce of tba Cape Nme mnd a Q ) ~ s n t  mlold aalda of Bsr*ud 
P d a m 4  A h @  in 1800 (a apeclal pubIlrxUon of the U. 9. Qml. Barpeg), 1PDI. pp. 1-IBL 



On Anikovik River there rare extensive gravel d e p i t a ,  which it is 
pmsible might be made le yield fair returna, eit(her in gold or in tin, 
if economic~lly worked on an extensive scale by bydmulio methods. 
Suficient water for this purpoae a n  probably be obtained either from 
the herad of Anikovik River or from Gnauguk River. 

REPORTED OC3GURRF;NCFA OF R T F Z L O l  TIM. 

Proapectom who are familiar with the etream tin from Buck Creek 
report finding small amounts of the oro in a great many streams in 
the York region; among these are Baituk and Kigezruk creaks, flow- 
ing into Bering Sea; Banner Creek, a tf butary of Anikavik River; 
several 8-11 creeks flowing Ento h p p  Lagoon; Clam Creek, a tribu- 
tary of Mint fiver; and York Creek, a t.ributary of Pinguk Riva~.  

Stream tin has bean reported from a11 pa& of Seward Pen inda  
where gold mining is in progress, but except in respect to tho York 
region, thwe 1-eports have genamlly been found to be without foun- 
dation. 

RRPOlZTED O C U W E N C E S  OF LODE ORE. 

Discoveries of tin-bearing lodes have been reported by prospectors - c. 
from many other localities in Sewnrd Peninsula, some of whieb de- 
serve notice, since geologic conditiona are kmwn to be promising. 
Thew are the loca l i t i~~  in which intrusive stocks of granite occur, hut 
in no case h&s the presence of tin ore in appreciable amounts been 
confirmed by the C*eologimI Survey, and thcy can he p e d  over with 
mere mention. Those localition are Bwlrs Momkin, noar the head 
of Lost River, and 4 miIes north of the LOFI~ Rivar tin deposits; the 
 hill^ east of Don River; Ears Mountain, about 50 miles north of l'ort 
Clarence; Hot Springs, &out 70 miles northemt of Port Clarence; 
Asses F~rs, abolit 20 rnilcs south of Kohebue Hound, and the Dio- 
mede Ialmds, in Bering Strait, about 30 miles wast of Cape Prince of 
W1t1es." 

WWOLTJRION. 

The above fach show cassiterite t.a be rather irreguhrly distributed 
through an area of about 450 square miles, embracing the western end 
of Sewwd Penimular. 

At three localities-Anikovik River, Buhner Creek, and Buck 
Cmk-its occn rrenco in placers has been verified by the Geological 
Survey, and lode tin has been found by the Survey at Loat River and 

s Hnce thk w a s  written, lorn & m w  obtalnea from E m  Mountrrin have bean analyzed by Mr. 
Xwqme C. Snllivm, abemist of the U. & Qeologiclrl Bnrvey. In eaoh ~ a 4 8  a nI tin amonottnR to 

few hnndxedths of 1 per cent were found. The m c h  assayad con& nf a granit+porphpry in 
whlch the origtnal condtuent# are largely replrwed by ealcfte, tourmaline, and pyrrhotite. The 
cwm-rence of cdtp.riite In the kws m1-8 M o n  rn been confirmed by Dr. CabRll WMtehe~A, 01 the 
Alaskil. Banking and We DepoaIt Cumpaay, who loand it in rlne g m h ~  in &he placer gold irom Old 
Glory &uek 



at ape b t a h  Thew am a n m b r  of ot&w p h  where proe 
peatots teport ita oocummm in lode or p h r  form. 
Tbe tin om, is h t  mII camiterite, ltboagh a little stsnnite baa beea 

foand at one l d i t y .  Ib orifind sonroe i s  in degollita of at laast two 
mntiallg differnut typee. In the one i t  b in quartz v e b ,  which cut 
phyllitse or metamorphic slabs; in the other tha wwaiterite is dissem- 
inah3 t h m g h  more or leas dtersd p n i t i c  roclte. Thia e w d  
t y p  of Ida deposit k thu one which gives promiea d' ournmemial 
i m p b r b c e ,  
In e a t i d g  the valne of Ga or- in thin northern &on wverrt 

iacta should Im borne in mind. The region le atterlg without timber 
and is d b l e  by m u  shamera only from dune to the end of 
October at the loagest. h h r  f d t i e e  me @w, ~ t l d  dl 'mpp1lw 
and wages am high. Qu the other hand, the oone-on of rsilrosds. 
sod wegon roads ia not difficult, sad will qdre eompmti~ely ~rnall 
outlay. AI1 of' the murmnces describd are witbin a few miles of 
tidewntat, Freight TOW to Yuget Sound porttr should b very low, 
as the la@ fleet of m n  etesrnere which run ta Nome return4 empty. 
k t  m m e r  upwad  of 98,000 tom of freight wem bmaght to Alasb 
by vemlu that called et Nome. It iR Air to my that thme tin depuitrr 
are well woflh areful  and syBtematic pmpecting. 





PETROLRTM, NATURAL GAS, AND ASPHALT. 

PETROLEU~~ FIELDS OFI ALASKA AND TEE BERING RIVER 
COAL FIELDS. 

INTRODUCTION. 

For several ymra indications of petroleum have been obsewd at 
Cape Y~lrtag: near ControIler Bay, on the western shore of Cook 
Inlet, and at many points on the Aleslut Peninsula; and high-grade 
coal baa been known oo Bering Ever, .A  large nmonnt of crtpitd 
ha9 bsen investad in these fields, m~eml wells having been drilled, 
many coal openings made, and other improvements undertaken and 

- projected. TheverhIandnew~ppermprhfrom theregiouhava 
h e n  mried and conflicting, wkIe .such statsments na have been pub- 

. l i ~hed  hy geologists have not been based upon their own obaarvations. 
%ma of the petroleum and c o d  propertieu have b a n  crtrefuIly exam- 
ined by geologists or mining engineers in the inteterasts of the owners, 
but their reports have not been made pnblio. 
In response to  the general demand for information, n reconnaissance 

of the petroleum and ma1 fields En the vicinity of Controller Bay and 
Bering River and of the petroleum fields on the west shore of Cook 
Inlet and at Cold Bay wm made by the writer during the montha of 
June, July, and Auguet, 1903. The fa1Eowing is a brief stabment of 
the results of the investigation; a more complete discneaion, together 
withmaps of the rag ion^, is in prepamtion and mill shortly be published: 

- Theae Selds, though widely separated, am dl on the sonthern coast 
of Alaska and, except the Bering Biver cod field, on tide water. Tha 
Controller Bay petroleum fieIda are near the moutb of Copper River, 
and the Cap Yaktag fielda fire 76 milea hrtber &. The Cook Inlet 
fieIda are ~Imt 320 miles west of Controller Bay, in the middle part 
of the western shore of Gmlr Inlet, and the Cold Bay field ia  about 1080 
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miles to the southwest, on the southern ahore of the Alaah Peninsda 
h e  Bering River coal fielde am from 90 to 40 mil& from the ooaet, 
in the valley of Bering River, which flows into Controller Bay, 

All t h w  regiona may be reached directly from 8eattle by steamer, 
except the Cape Yaktag field, where there is no &rimer landing. 
Controller Bay is from seven to nine days' sail from Seattle; Cook 
Inlet is about three dayn farther, while Cold Bay i a  two day8 beyond 
t&. In order t o  reach the Capo Yaktag fields it is necessary to secure 
a mall boat for the trip from GontroIIer Bay. 

CONTROLLER BAY PETROLEUM FIELD. 

Controller Bay is an indentation of the coast about 100 milee wed 
' I of Mount St. Elias, sheltered on the mutheast by Caps Suckling and : 

on the nouthweat by a group of idan& of which the largeat icr hyalr. 
A (* 

The area here to be discussed includea the shores of Uontroller Bay 
and the adjacent region, with an irregular group of low psah htiving . L;': A* 

no uniform elevatioa or trend, which form the foothiIls of &a Chugach . '4 
'A$ Mountains to the north. Therae foothills arbre higheat near the moun~ %ft 

kina  and fall sway irregularly toward the se 
mom than 2,000 feet high. The ewhm shore o 
of Bering River is low and almwt flat. 

' 
Bering River, with ih tributaries, drains th 

region and flows through Rering Lake, which i 
the sea. A b v e  the lake it receive8 as tributaries Canyon Creek 
Stillwatar Creak, which draina b k e  Knabhhhh, Shepherd Creek. " 

eatera Bering Lake from the north at ib northeast corner. N 
-~ iGer  enters Reririg Eiver froni the mat between the lower end of 
tba lake and Coatroller Bay. Ratalle River end tn number of s m d  . 
streams drain the peninanla between &ring Lake and Controller Bay, ,-C 
The region northwest of the valley of Katallct River drains 
Copper Eiver delta. 

Mmt of the lowhnds about Controlbr Bay a 
foreat. Spruce, fir, and hemlock predominate amang the la 
and are of good size and fair quality. This hemy growth e 
the hihides to an elevation of about 1,000 f&t, where it 
less denae timber of the w e  speuiea, and gradw-into a 
scrub alders we f a r  in  excesa of the other treea. In the 
the valley of Shepherd Creek and in the valley of 
are maadows covered with a luxuriant growth of gmer. 

me vrlrioua aompnies interested in the develo 
have built trails from cabin to cabin, and land 
these, The network of rivers, however, makes 
a b u t  in amall boats, aa Ellmost all travel is done 



The moslt imporbnt setblanenh are h y a k ,  on Little Kapk r s l ~ ~ a ,  
which is the steamer landing and pa&o£Ecze for the entire region, and 
the b w n  of Kahlla, at the mouth of Kac&lIa River. Them are no 
other ~ettlernonh, except the camp of the various openthing com- 
panies and several small Indian villagee. 

T h e  rucke'indude a oomplex wmimatamorphoeed seriea, a eerie5 of 
oil-bearing abalw, a series of coal measures, and a few igneous mh. 

The semirnetrtmorphasad beds consist of sandstono. limestow, and 
~halw, which are well exposed on the, c m t  west of Ratnlla. Fox 
hlsnde and apparently the extreme muthwsstern point of Little Kayak 
Island are also cornpoeed of thwe mks. They vary in color from 
dark gray to dull tones of red and green, and frequently have a mottled 
spprance .  They are wually somewhat cnunpled, nnd do not carry 
eny evidenceof their age or of their relation to the other  rock^ of the 
region. 

The oil-bearing sbalea consist of a mries of dark argiIlaoeous and 
m~boneceous ahdes, with m i o n a l  bands of s~ndrstone, limestone, 
congIoomemte, and glauconitic rock. They occupy the peninauls, b6- 
tweon Controller Bay and Bering Lake sad extend beyond Bering 
River to the east No sdrnate ceuld be made of the thickness of 
them shales. The few fossils which M e  been obtsiod indicate that 
they are of Tartiarp age. 

Tha Coal Measurw, which appsrently overlie thKoil-bearing a h l e e ,  
consist of many hundred and porhap aeveral thougand feet of sand- 
stone and #hale, with psny coal seams. The esndsbnea arcs UBUIIII~ 
coarse and are frequently Peldspathic. There i s  no evidanca aa to the 
age of the formation, exaept that the general Rtructure of the region 
ie mch EW ta, indicate very strongly that the Coal Measures overlie the 
oil-bring smda, which sre of an indefinih horizon in the Tertiary. 

There are mveml maages of igneoua rock in various prta  of this 
region. 

Stmetwe.-The structure is vary oomplex, at I w t  so far as the 
minor detaila are concerned. Thore appeam to be ti larger folding, 
modified by a minor folding, t h ~ t  ofton reveals itself merely as a 
c~umpling in the softer ahales, but which is locally BO strongly devel- 
oped Ra b obscure the major folding. "Share are thua h o  sets of 
structural banturea, one of which reveale itself in an w t - w e ~ t ,  the 
other in a northeast-southweat strike. The first ia well &own in the 
great anticline wbich is described below rts extending along the mast 
fit Cape Yaktag, and & p i n  appears in many of the expoanme of thia 
region, eapeci~lly along the coast near %talla. Of the second series 
of folds, thoaa extending in a dimtion from nodees t  to southweat, 
one of the most illustrative is the anticline which apparently extend8 



dong the center of the KataIla Vally.  .This is pmUeled by a awniber 
of other folda eaat of it in the peninsula between Beridg Lake and 
Controller Bay, one of the most distinct being the antiolins in the 
lithls valley nearest Bering River. The central part of the p e n i d a  
appears to consist of a succesabn of folds, aeved of w&oh are exposed 
in the valley of Burls Creek. 

P&&m, qagq.-Petrolenm seepagea are vary abundant in, the 
Controller Bay region. Those which are best h o w n  %re situated 
about 4 milea east of Katalla. The flow of oil is here v&y largw, and 
good-sized pools have collected on the sttxface, Another group of 
seepqps is on tbe headwaters of Burls Creek, whe1.e the' ptrolew 
may be seen oozing from the joints and bedding planes of +he mrbvnta- 
m u s  and glauconitio shalw which are exposed in bhe deep ssvinw. 
The quantity of petroleum here exposed is not as l~rge as at the seep 
q e s  east of Katalla, but Is more wideaprectd. The amall atream 
between Burls Creek and Bering River has several ssepagaa along 
ilta eaat bank Seepages, occur, too, in other parts of the peninsula 
htween Bering Lake and Controller Bay and in the region west of 
a 'fhe so-called Xitobawak region, which ia situated on the 
banks of the various bmnches of Nihhawak River tand in the vicinity 
of Mount Nitchawak, also pretsenta a number of seepages. Some of , 

these are located on tho h u b  of B smll lake, which ia reported to 
be at times covelwd with petrolem The small creeks which enter 
Little Nibhaw& River from the north have a number of seepages on 
their b~nks,  in some of which oil i~saes directly from the rock, which 
ia here a ahale. 

A ~trong flow of gia bubbles to the surf- of the water ah number 
of plaoea dong the lower conrae of Kahlla River. In plmes this 
flow is so etroag that it can be heard for a dimnoe of aeveml hundhd , 

feat. The composjtion of the gas is not known. 
Severesl large ~ulphur springs iaeue from the northern bank of Bering 

River within a mile on either aide of the Indian village.. - 
PdwZmm ~ ~ 2 2 8 . - T h e  fimt we11 in, the Controller Bay region ww , 

drilled in the summer of 1901. Work upon it was stopped owing ta -',, 
the loss of tools. , v7 m y  . , 

The mme company Hied mother well in the mmmer of 190% whi& ' ,. 
at a depth of about 250 feet yielded petroleum. At a depth of - ,I: 
f set the tools appeared to break through into a cavity of ebe rock a& ': 4; 
a large flow of oil began, spouting, it ia reported, many feet abave~bh~ ,:,'! 
b p  of the derrick. No eatitmta of the amount of the %ow bRa h a  .,>>d +,a::< 

made. This well waa immediately capped, .to be reopened in &ul,fl *++a 

1909, and drilled deeper. Io September of thia year the depth atkhd&'?g 
was between 400 and 500 feet, drilling still continuhg, - ..v,Uu:+~:! ,,& 

, .-:,I< 
!>,":A 



Encouraged by mnh sum, mother Gornpmy in' the spring of 1903 
began work on a we'll about 4,000 feet gouth of the first one. In July 
this well waa abandoned at a depth o f  1,500 feet, that being aa far aa 
it wm por~eible to drill with the fight Pig-which was umd. No flow of 
oil waa encountered in this well, but a little was brought up in the 
bailer from time to  time. 

It should he noted, in comparing the rerntlta obtained 'ln them two - 
wells, that the location of the smnd with reference to the first ia in 
the direction of the dip. The dip is very steep in the interval of 
4,000 feet between the welb, and while the axact smount is undehr- 
mined, it ia sn~ely enough to mrry the oil sand which was tapped in 
the fimt well to a depth considerably exmeding 3,000 feet a t  the l o w  

' 

tion of the second. 
A third company began drilling in July, 1903, on one of the islands 

of. Bering Biver, about 7 milea abow tho mouth. In September they 
' 

had reached a ;depth of over 500 feet, with no indimtion of oil. 
Another well, also beg& during July, 1903, fa on the north bank of 

I h t a l I s  River, abollt 9 milw a h v e  the tawn  of Katnlla. No infor- 
mation hw since h e n  obtained concerning it. At the tinre the writer 
left Alaska, in September, a number of othor wells wero about to be 
drilled, but no account of their progresa haa h e n  received. a 

Stmduml r$latkm of 'the pdro2~mt.-Tho conditions believed by 
the majority of obeerversto be neoessary to the occurrence of petrole~lm . 
in commercial quantities are, fist, the pwsenm, orjginslly, of a large 

I &mount of organic matter tn the mdimenh from which the oil was 
derived; second, the exisbnce of a porou~ rock, in the aggregate very 
eomiderable, in which the oil could wcumulate; and, third, the protec- 
tion of this rock in such a manner thal tho oil can not esmpe. The 
mndition generally regarded na ~ffording the most efficient ptwtection 
is the presence of sn overlying ~trah~rn of fine, compact rock, which 
the oil can not penetrate, and the flexure of the strah into a gentle anti- 
dine, so that eacwpbpe of the oil is cut off, both in an upward direotion and 
lrrterally, in the lntter m e ,  it may be, by the b d y  of miter &hind 
it. Other wndi  tions which govern the acwmulation and distribution 
of oil are chsngca in the porogiq af the containing h d ,  either. from 
variation- in the C O I L M B ~ ~ F ~ A  of sediment, or from the filling of the 
interstices with m i n o d  deposits; for example, carbonah of lime. 
Underground water, alm, doubtless plays a part in the accumulation 
and distribution of oil. 

From the a i m  and distribntion of the seepages it may be reasonably 
inferred that a vast monnt of organic matter which was mbsequently 
converted into petroleum was incorporated with the sediments now 
constituting the oil-beering shales of the ConhoLler Bay region. The 
appearance of the rocks is epidenca that there are nmerotw horizons 
in the series aufticiently prom to d o r d  reservoire for the m n u l a -  
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tion of oil, and'the rsnccessfd wdl shows that the conditions are Favor- 
able for F L ~  least one productive field. It is, however, frequently very 
difficult to ascertain conditiom ,below the ~urface, and the aid ordi- 
nmily derived from well records is not yet aufficient in thia fieId to 
show conclusively the relation in depth,between the occurrence of the 
oil and the structure rand stratigraphy of the containing aeries. The 
etmcture of the field is complex, but if drilling8 axe made after n care- 
ful coo~idemtion of sU geologic details, the existence of veluahle oil 
a m  may perhsps soou be proved and their definition mfely sugpshd. 

Bqzmtiea of fhspdmleum.-A sample of the petroleum from tba 
well near &hlh has been tested by Pennimen and Brome, of Balti- 
more, with the f onowing results: 

Bpeciflc gravity ................................... aR.1° B. (0.828 at 18.8° 0.). 
Distillation bp.Eng18r's metbod : 

Benzine (No-lEOO C. ) ........................:. 21 per cen4 M.sO B. (0.7673) 
Burning oil: (190°-3000 G.) ...................... h l  per oent, 40.8" B. (0.8204) 
M d u u m  (praffln barn)--. .................... 28 p r  cent, 23.P R. (0.WM) 
Flnlphur ....................................... T m .  

Tho bmning oil wae purified by onaentrated mlphhric acid and soda, the volnms 
of acid wed up baing too s m d  to meamre, The puriffed b~~rning oi1 waa pot into s 
snialP Inn~p, where it burned drywithontiacmhing the wick or cod in^ the bnrner, 
and without any marked diminution of flame. The burning oil cornpaw very favor- . 
ably in t h m  respects with Penn~ylvmia oil prep& in the same way. 

The seaalts of the testa may be compared with those of other petra- 
lenm in the following table: 

1. ~ s a d B m m e f a t ~ b ~  
2. S. F. Pet- Report on Petmleam, p W8, 
3. Darsnd W d m a n ,  Jour. Am. G b m  k., vol.lS, p. Ids. 
4. F. H. Oliphnnt, Mineral RwDrCcn V. S., lWl, PetmltUn9. p. IXIO. 
6. T. B, EtUlman, Engineedng Chemijtry. p. BBQ. 
6. Hayea and Keaned y, 0!1 fields of T-Louidmnn ooastal pun: hB. U. 8. Qm!. Bnm0~ Hv. Zt& 

pp. 1-161. 

The pekroIenm is c1earIy a refining oil of the m e  geneml nature aa 
the Pennsylvania petroleum. It resemblw the lmtter in having a high 

m 
h d u e  (80°-~Ma C.]. ...... 

... 

B. 
Ohto. 

10 
50 
4tl 

1- 
A l m h .  

n 

4. 
Colrsda 

----- 
I& 
40 
44 

.............................. 
M0B. 

2. 

9X':l' 

164 
Burning oii (lM1"4UO0 Q ) 51 
Residuum .................. 1 B 
8nlphnr ................... TF. 
Bpecidc grsvity ............. S9.1°B. 

&P 
29 

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

5. 
Medm. 

10 
80 
90 

........, 

8. 
Baaamoat. 

2) 
40 

Sr73 
1.7 

BOB. 



proportion af the more volstile compounds and a p r d n  hme, and ia 
containing almost .no eulphur. 

The proportions of the seveml constituents given in tho hble alm~o 
do not necwri lg  represent the full nmounts that oould bo obtained 
in pmtice by different treatment. 

CAPE YAKTAG PETROLEUM FIELD. 

Cape Yaktag is sitaated about 76 milas e y t  of Cantroller Bay. The 
shore line ia here stmight and there is no harlmr which aflo1.d~ shelter 
for any kind of Boat. A strip of laad from 6 to 10 miles in  width lies 
between the w t  and Bering Glacier. Tho im f q p t  is m r k d  by a 
line of hills which are parallel to the caast and from which a Rtrep 
slope dewends to the sea. Thk slope ia dmined by many ~hort pnr- 
nllel stream, some of which h a d  in the ice. Tho Cape YnkQg oil 
field extends eastward for shut, 25 miles from the rnorith of ynktag 
River, which is the easternmost of the longer stmma reaching the 
ocean near Crrpe Yaktag. . 

GEQWY.  

Tbe wrihr not able to tot this @on, so that thn fo l lowh~ 
ohnorrations ara b e d  upon the ~taternent of others. The ntnrcture, i t  
is mid, is anticliaal, with the 6 pmllel to and rev near the shore line. 
Tho dip on the southew flank of the fold is very stsep, the rocka 
 tand ding vertically along the hench. The dip on tho nort,hotn @id@ is 
much gentler, ~eldom exceeding 90°. The rocks canaist of  hale^ with 
inhrbnddecl wndstone and limestone, the whole resembling v ~ r g  closely 
in lithologic chlriwter tho rocks of the Controller Bay oil field. The 
nortl~wuril dip continues inIsnd rn far a8 the region baa been explord. 
The ~tructure is vcry uniform, no marked variwtions from the strike 
and dip remrd~l, a h v e  having been noticed. 

BERIHO RIVER COAL FIELD, 

Bering Rivel' c o d  field ia aitu~tsd from 12 to 26 milcs inland from 
Gontmller Bay. The coal Brea, Rb f ~ r  I ~ R  lmown, ia restricted to the 
region north a£ Bering Lsko and upper &ring River. Zta southern 
boundary appesrs to coincide npproximahly with the position of the 
laka and with Bering River above tho lnke. The wedern houndarg, 
although not definitely known, is e~~urned ta lie along a north-sonth 
line extendimg throngh the north arm of Rering Lake prallel to its 
weatern shore. The northera and emtorn boundaries are also uncer- 
tain, but are probttbly rst s coaaiderrrbln didance beyond the region ss 
now b o r n .  The coal area FM at preeent recognized includes ahout 85 
sqnm miles. 



Th~'foUowiag mctiona of the coal w m 9  have k n  rnsasomd: 

S&in lunnelon Elwl b a n E o J a ? r h  c!rd. 
Ft. Jn. 

Dark shde ................................................... 2 0 
Coal .*.........*.............................................. 20 0 
M d v e ,  mkdc, m b e d d e d  mndrtone with many thin c a r b  

n f l c m t M ~  .-..-. '.."'r'"""" --..---*.- --..----- to  0 

* The strike at this point is N. ks0 E, The roof of the sesm d i p  6Q0 
NW., the Aoor  7Ba KJV, 

About 100 yards northwest of this point a m i a n  mntaining aborrt 8 
feet of clean -1 has been exposed. One mitc northwwt, ~t what iu 
known RR Doyle Camp, a coal senm 203 feet thick is exposed. The 
strike of the roof is N. 10° E., of tbe floor N. ROO IT.; the dip is from 
'?go to gZo E, Both roof and Aoor are very irregular. 

W o n  I milc M m d  of cana W i n g  uri Slylhrrd Creek, 
Fk in. 

C d  ......................................................... 3 0 
8hale ...................................................... 0 2 
Coal .......................................................... 4 4 

The strike at thie point is N. 20° E., the dip MV NYlr. Tbia open- 
ing is on the wmt side of the valley of Shepherd Creek, at an elemtion 
of &bout 200 feet a h v e  the lake. 

Four seams are exposed on t,he east bank of Canyon Creek. Three 
miles above the mouth of Canyon Creek the coal b ~ e  a thickness of 
2 feet, 9 inches. It is overlain by ~ndstone and h a  s A ~ R I ~  floor. 
Tbe strike is Y.%DO E., the dip 35O 11'. The section w8a memured 
at the level of tho valley door. This seam is wrrinbls in thiclrnesg, 
pinching out somewhat higher in the bluff. 

Four miles abo:e the mouth of Canyon Creek the cwl baa a thick- 
ness of 4 feet, 9 inchea; it ~trikea N. lo3 E., and d i p  6O0 W. It bw n 
sbde roof and shah floor. 

At t;be ~011th end of Carbon Mountain there i~ R high blufl where 
Bering River haa been pushed against the end of the mouuKin by the 
&ring Glacier. In this bluff the following ~eetion wns rnetrsnred: 

Gandstane .................................................. 
Coke ..*..-................................................ 
Bandatme.. ........................ ..: ..................... 
Coke ....-...-.--....-..................................... 

.................................................. fjandatona 

Coke ....................................................... 
Randhe.  ................................................. 

...................................................... Coko 

The strike at thb point is N. 80° W., the dip from 9Q0 to 26" N. 



The following eection is exposed in the we& bank of Trout Chek, 
9 miles nbve  its j~rnctnre with Stillwater W k ,  and 6 miles sbove 
the month of the latter: 

S c c t w n o n ~ C t d L  
Feet. 

Shde ........................................................ 4 
b~ ......................................................... a4 
Widatone .................................................... 5 

The strike b N, Mo E., the dip 3g0 W. - . - 
At o, point an the north shore of !Bering Lake a cod! seam hw been 

e x p o d  which has a thick nos^ ,of fitbut 2 bet. The roof was not seen; 
the floor i~ mwiva mndqtons., ! 

The pneeding include all the ogsl ~eetions which 'were scoemible 
at tho time the region WM ~tudjed; sit i~ reported, however, that tl~ere 
are many other seams, some of them exceeding in thickneae any which 
the writer BRW, TWO of them9 maid f4 be 36 and 40 feet thick, have 
been opened on tho headwaters of Cnrhon Creek, and it is rnrnored that 
a still thiclter ReRm had h e n  discovered in tbe Stillwater Valley daring 
the lathr prtrt of the mfmaer of 1903. SrnaIler ~eams have h e n  
opened on the shows of Lake Kuhknh and an the north shore of 
Baring Lake. 

It is the opinion of the writer that the forego in^ sections represent 
distinct cmb, trnd that furthermore, from the smnt observed by hlrn 
i n  the development of the country, many dditiond ones will be &- 
covered which are now concealed beneath the ~ o i l  and the dense 
vegetation. 

. Owing to the general northerly dip thmnghoui. tho coal field, tha 
northern portion of it, as at present recognized, ia underhiin hp a far 
greater number of seams tbsn the mouthern. The northward extent 
of the field, however, the nature of it9 wkuctare, and tbe manner of 
it8 termination, rcmain unknown, 

The featurn to bo conaided by the miainp engineer embrace faulte 
and their tlttendnnt problems; steep dips; tlra phynical propcrtios of 
the coal as affecting ilthl ~hipment and market v a l ~ ~ a ,  a tendency ~LI crush 
being especi~llp noticeable; the proportion of tlze mnmR abovo water 
level, and their ~ccasaihility. 

The phy~ical properties of the coal ure very much &like in 811 seams 
and in all parh of the field men by the writer. The con1 resernblen 
the harder hitnmino~a cmls of tha F ~ s t  mow than it d m  ~nt~hntci te .  

, Tk is doubtful if mech of the coal could be e ixd  RO BR to compete with 
anthracite coal for domestic use. Under ordinary handling it will 
probably crush ta almost the mma extent, as the harder p d m  of semi. 
bituminona coal. This will not, of conma, irnprrir'its value as a steam 
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fuel, but it willmecwsitste careful bandling if the cod is to cun~pete 1 
with Pennsylvania or Welsh anthracite aa a domestic fuel. 

The following table includes all the an~lysw- and calorimetric testa 
which have been made upon the Bering River coal. The first five- aam- 

(, 

ples were collected by the author and represent the composition of the 
entire earn ;  that fl, coal m a  cnt evenIy from the seam from roof to 
floor. 

Brmlym land be& of Bilag Rim &. 
Rexllaulated. 

Fuel 
elemenla. -- 

BiY PW 
cent. mt. 

6. Bouth m d  of Car- 
b o n  mauntsln 

agample mllected by Ct. C. X h n .  AnalysiR and c&lorlmeter test by Pmnhm and Bmwne. 
* h I y s i a  fumfahed by F. H, g h q m d  PubIishEd by J. $. Bpm: Beconnaissance in Eaathwoat 
U Twentieth Annual Rept. U.B.Geo1. Survey, pt. 7, p: aB9. 

saample collected bg W. M. Catless. AnslysIe by W. F. Klllebmud. PnbUshed by Behraaer and 
8pencw. tteology and Mineral Reaoumca of a Portlo!l of tha Copper River District, A M &  p 91. - 

Thwe coals vary greatly in composition and in ,heating power, and 
it seems likely that in thi8 field, aa everywhere, each seam wilI be 
found to have ra chrtlcteriatic composition. The source of Nos. 0, 7, 
and 8 is nat known, but possibly Nos. 6 and 8 rare from the opening 
on Uarhon Creek, from which No. 1 wa4 obtained. The difference in 
tba amount of moisture in them samples and in those collected by the 
author ia probably due to the fact that the latter were phced in sealed 
cans as soon as taken and no oppodnnity rnw given for the coal to 
dry out. The very high percentage of ~ulphur in Noa. 7 and 8 iu 
probably due to their having been taken, not fmm the entire thick- 
ness of the seam, but from piaces of cod which were picked for their 
hardness rsnd apparent clmnneas. The one who took the samples evi- 
dently overlooked the fact thab their exceptional hardness was not due 
to the coal being a higher grade of anthracite, but' to its cuntaining a 
large amount of pyrita (sulpbide of iron). 

The 20-foot seam now exposed in the tunnel, on Carbon Creek is the 
most promising coal seen by the writer. ,It not only possesses the 



p a t e s t  thickness and is entirely free from bands of ~hele  and other 
irnpuritiea, but, as the above tahle showo, it fa  the purest con1 and haa 
the highest heating power. Its composition ~hows it to be pamianthra- 
cite of somewhat the same composition aa the coal of the Bernim nssin 
(loyalsock) in Penneyl vaaia,a although i t  is purar and baa a higher 
ha t ing  power than that coal. It diffem f ~ o m  the anth~.acite of Ponh- 
sylvanitr and Wales in having mors volatile mattor in proportian to the 
&mount of fixed carbon. In tbe ratio of fixed carbon ta vol~tile matbr 
it is nearer to the Berniae b i n  coal than to any other cod that reaches 
the general markat. In heating power as well aa in the low amount 

- of impurities it is almost identical with the Pornboatas R ~ G B I U  coal of 
West Virginia, but excel8 this coal by having a higher propartion of 
fixed carbon. There ia  no other coal with which it ie likely to come 
into genernl competition with which it is ta be compared, for it ia fur 
higher in heating pwer  and In parity than aily cmF that is mined 
upon the Pacific coast, either in the United Ststm, Candtr, or Buff- 
tralia. 

The seams opeaed on Shepherd Creek 1 mile nosthwest of Canoe 
Landing, and also near the headwahm of Trout Creek, ar.s probably 
repreaenhtiva of the thinnei seams of this region', These coals d i f l ~ r  
from the coal of the 20-foot ~eam in hv ing  n Eess amount of fixed 
ctrrbon in proportion to the volatile matter and in b r i n g  tl higher 
percentage of ash and wlphur. The heating power is consequently 
l e ~ .  Tliey rwemble cosle of the eemibitaminous type that enter 
the mlirkat as high-grade a h m  coals. They correspond in taxture, 
composition, and heating power to the high-pule PocahonttLs (West 
Virginia) and Gwrges Creek (Maryland) stcam coals, and also to some 
of the semibituminous coals of Wales. 

The-coko oxposed in the southern end of Osrbdn Mountain is sn 
i n h r ~ t i n g  deposit, which may prove to be of considerable value. The 
analy~is shows it to be of grent purity snd high hmting power. It will 
he seen from the section given on page 319 that it is broken up by part- 
in@ into a number of thin seams which vary mnsidembly in th i ches~  
within short distances. It may be that soma of these will be found 
mfficiently thick and persistent te be of economic importance. Part 
of the coke is dense and hard and sllows B well-marked coEltmn~r 
stsnct,ure, The latter will break into fine fngmanta on handling, and 
will thus be at a dissdrantag~l from the market atandpoint The 
product should ba mrefully screened, when the lump will make a high 
grade of domwtic fuel. 

- 
al%e lol lodas I* aa a v m  olmmraI annlyw of Zoyalmk ml: 
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COOK ENLET PETROLEUM FIELD, 

Q E O a W .  

'The region under dbnesion mupies the weetern shore of Cook 
Ide t  from the foreland on the north side of the entrance of Cbinitua 
Bay eouthwemrd for about 40 miles b the mouth8 of Enocbkin a 
snd'kliamns bays, and extends inland, with a maximum width of ahoat 
10 miles, to tho crystalline rocks at the esstera front of the C%igmit 
Mountains. Its coaat iaclndea the deep indentations of Chinitna, 
Enoehkin, and fliamm bsyg and the h e r  ones of Oil md Dry hays. 

The region indudes n high mounhin range, a range of lower bills, 
and m intervening valley region. The ~vgged t t i p i t  Mountoius 
have an average; elevation of about 5,000 feet rand are pm1Iel to the 
general shore of the inlet. The range of lower hills, unn~med, extonds 
from the month of Enochkin b y  n o r t h e d m a d  to Sung Harbor, 
paralleling the mast at the  distance 6f R mile. The general height of 
ltbeae bills is about 2,500 feet. A general area of depresdon occupies 
the po~ition b h e e n  theae two mnge8, This mnsists of many valleya 
drained by ~treams flowing into the h p ~  named above, and of irregular, 
low, rounded hills. The dividea between the dmitmp systems are low 
and permit easy portages. Tbe ~ t r e m s  are rrll small, for the most 
part unnamed, and entirely unnavigdds. 

The lowlands are covered wit.h dense vegehtlon and consist of about 
half meadow and half forest. The meadma are deeply p s e d  and 
sre dotted with p v e s  of cottonwod and thickeh of alder and willow. 
The forests consist of a fair growth of spruce and hemlock. The 
tree are not large, but are atraight and sound, 

A wagon rofid  ha^ been built from the lowor landing point of 
Enochkin Bay to the head of Oi1&y, ind there are clmred trails from 
the head of Oil Bay to Dry Bay, to the heed of the eastsrn arm of 
Enochkin Ray, and to a point on the shore of Enochkin Bay 2 m i l a  
above the lower landing. Them are also two trails from Dry Bay to 
the shores of Cbini tu~  Bay, and a portage trail from the head of 
Enoc&n Bay to the bead of Chinitua Bay. 

The ~wks of this ragion consist of a mm of of awdve crystalline 
~ e r i e ~  exposed in the Cbigmit Mountains, e sedimentary formation of 
Ju&c age in a blt  east of them, and a series of overlying agglomer- 
a h ,  shale~, and bedded votcanic flowa, which are exposed in the coastd 
range of hills. The formation3 lie in belt9 pamllel to the mwt. The 
relation of the sndirnentttries to tohe ery~tallines is cornplsx and obmtlm, 

- 
aTblr IIW been varlodg spelled ria Inetakin, InnoFakln. Ininchm, gnd fnninkm, but JUI here gh6n 

b d d  to be tba cOrrect w i n g  ot the Easaian nama 



bnt the remainder of the seriea ia mnformabIe throughout and is 
gently and simply folded. The general section ie tw follow: 

C;m&al S e d h  qf cf&mlid iwrn ta i~ .  
Fsst. 

1. Sandatone, sbala, Rnd conglomerate with hi trees ................... 100 7 
2. Volm~ie  mcka (andmibe, etc.) with soma hterwded mhde.. ........... 2,000 9 
3. Bhale ............................................................... 660 
4. Volcanic rocks (ande&b or ~1ornemte)- ........ ;.. .................. 300 
6, Rhale ............................................................... 1,6M)+ 
0. Coarse crgstaJline rooks. 

The cryahlline rocka of the Chigrnit  mountain^ extend along the 
entire wedern shore of Enochkin Bay, and both  how of the northern 
arm of that bay. There is considerable variety to tho series, but gmn- 
ite and rocb similar in texture and general appettrance prodominate. 

JWM~BM'G 8liaF~.--Thb m k s  overlying the crystalline8 consht of a 
thin ccinglomemta at the h e ,  followed hy moro than 1,ROO feet of dark 
mndy shrtles with wcasioml bands of ~andatonra, congIomemte, and 
lime~tnne and many fossil Ms; they awl well expoaed in the .cliEs on 
the east ghore of EnochBin Bay. h k a  of the  me lithologic char- 
acbr extend dong the strike northenstward fmm them eKpmnres, 
p ~ a i n g  the h d s  of Oil and Dry bays to Cbinitus Ray. They have 
not been followed beyond the north shore of Cbinitua Bray by the 
writer, but from tha great thickness exposed it i s  evident t.hat they 
m w t  extend a considerable distance. R o c h  of eimilar 1ithoIogic char- 
acter ha~s  ~ R O  heen reported from t?he vicinity of Snug Harbor, 
Fosaila are clistributed thoughout the formation and   how the sge to 
be middle Jwassia. 
. TokamW $mi3 cMzd a g g h w a t ~ . - T h s  Jurassic @hales are overlain 
by a, series of volcanic flows, probably of antiesite, and by coarse 
~gglomerate. There is somol intarbedded &ale. The agg10rner~~t.a 
s e e m  to he codoed to the shoreof Enochkin Bsy. These rocka form 
the high c088tR1 ridge which extend8 from. Enochlrin B R ~  to rand 
beyond Chinitm Bay, .their tohl thicknem being pmbnblg more than 
2,000 feet. 

~twtwa- he' structure of this ragion consish of a broad, low, 
somewhat undulated anticline pamllel to the shore of Cook In1e.t ~ n d  . 
to the gene"wE line of the matern front of the Chigtnit Mountains, 
followed on the weat by a narrow syncline, beyond which is a eecond, 
very closely folded and probably faalted anticline. The dip in the 
broad, easternmost en tidine is moderate in amount and very regular, 
except on the arest of the fold, where i* ia undulating, but ia not in 
exms of  10". On the mtern limb the dip vtiries from 20° to 2Po, 
diminishing as the shore is t~~~mhched,  and on some of the tong points 
and islandq becoming almost or quite horiwnhl. The   tee pest dip in 
the southwestern part of the field was observed on the ehore of 



Enochkin Ray, where de mks are inclined sonthaastward at an angle 
of 9R0. The grmtest dip at  the northern end of the field is between 
half a mile and a mile ~outhemt of the e n b n c e  to Chini tus Bay,whetle 
it ia from 2s0 to 4 5 O  SE. On the w a r n  dsnks of t h i ~  anticline the 
dip is about 17O. 

The nature of the andtrl~tiona at the crsst C R ~  he ueen in tbe cliffs 
on the eaatem side of Enochkin Bay. 

The ~pnclina wbich adjoins t h i ~  anticline an the west b~ a mnch nar- - 
mwer anrl simpler fold. It is ch~ractarhed by a steeper dip on the 
western than on the ea~tarn darkw It appearm to die oat toward the 
north& and wss not recognized on Cbinitua Bay. 

West of thia syncline is an anticliaa in which the rooks are badly 
crumpled find faulted. The crystalline socks are exposad on its wsat- 
ern ~ i d e  and ut places within it. The contact of the westernmost out- 
crop of the shnlee with the crystalline rocks tippears to be along the 
lino of a paat  fnult. The amaunt of pitch of the axeaeaof these folds 
is not known. 

OrnRRENOEI OF rnTROLErn, , 

S w f w  kdadiosta.-The ~urface indications of petroleum in this 
region mnsi~t of seepages or oil ~ p r i n g ~ ,  and the m-called gw springs. 
In the first, the petroIenrn may be eeon oozing from the cracke in the 
roclr or ooming or~t of the mil. On the east shore of Enoclikin Bay a 
good seepage waa aeen ahont 1,000 feet below the Iower cabin, aItbough 
tho ~prir~g ia covered at high tide. The flow is often. so ~trong that 
the petroleum collects in I n r e  blotches nn the p l ,  or even mvera its 
entire nurhe. At one point i t  issum from a crevice in the rock, which 
i~ Jurmssic @bale, , 

In the vicinity of the cabjn at Oil Bay are a n w b r  of large 
eprinp. From the bottom of one the petroleum is alrno~t continually 
riaing, the ROW vnrying, however, from time to time, now almost 
mafling, now hemming very strong. It is frequently possible to skim 
several q u a a  of pctrolenm from the surfaca of the pool. 

Abont S milw we& of the heach nt Dry R R ~  is R so-crrlled gas qring, 
gas of unknown mrnp~ition rising in s continuons stream of bubble8 
to the surface of the water. From the north shore of Cbinitna Bay 
hotb oil ~ n d  g~ ~prinaa h s ~ e  h e n  reported, but they web not eeen 
by the writer. 

The geologic Rtructum of this regon hw already h n  ontlind. It 
mnaiats of a long anticline, parallel to the coast, with an-axis baring a 
N. PO0 E. trand. The dip on each flank is regular and mmpratively 
mdernts, ~eldom exceeding 204 Although in the axial region of the 
fold tha etmh are faintly undulating, the crown of the srch is almost 
flat. Other things being equal, the fold is anch, indeed, aa ~hottld 
yield a g d  &ow over  a considerable area, p n t i n g  the exiebnca below 



, of ta proas reservoir capped by impervions be& and filled with oil. 
A liner extending from about a miIe above the lower mbin on the ahore 
of Enochlrin Bay to zs point a half mila northwest of the beach at Oil 
Bay, thence through ra point 5 miles above the beach at Dry Bay to the 
center of the high cliff on the north shore of Chinitna Bay, would lie 
at about the center of the Eone which st the pre~ant aeems to be the mod 
promising. The oil sand would probably be found nearer the sn* 
along this line than either ik the southeast or northweat. 
As in all oaaes, however, d d h g  is necessary to obtain a knowledga 

of the underground conditions, as well aa to estimate tho economic and 
commercial value of the field; thua far this has been indcient. As 
regards the entire Enwhkin Bay region, it ie a l m d  m h i n  that the 
oil will be confined to tbe easternmost antidine. 

Develo;wnL.nt. -1ndictttiona crf petroleum were dimvered in this region 
&bout fif fy 'yeara ago. . The first was taken out in I882 by a Ruwian - named,P~veloff. A Mr. Hdelmm staked p u n d  in 1892. His locsr 
tion was near the divide a t  the head of the creeks entering Oil and Dry 
b~ytl,but theclaimawere~uhqnentlyabandoned. In1896,Pomeroy 
and Griffen a l ~ o  staked property fit Oil Rayr and during tba next year 
organized tho Alnaka Petroleum Comprrny. Work was b p n  in 1898. 
Y1.e AImka Oil Cornpny w a ~  or-nimd in 1901, and in 1902 began 
drilling at Dry Bay. 
The well at Qil Bay is rqmreported to have struck a flaw of 50 barrels 

of petroleum at a depth of a b u t  500 feet, On drilling deeper a strong 
' flow of water was encountered which shutoff the flow of oil. The we11 

is now over 1,000 feet in depth and affords a continuous flow of gaa, 
whicb at tirne~ become9 very strong. Attempts have h e n  ma& to 
shut off the flow of water and eitber recover the lost oil or drill deeper. 
No log could km obtained. 

Thc well at Dry Bay was drilled to a depth of 820 feet, without 
encountering oil. The tools were then lo& and tho hole abandoned. 
In Angnet, 1903, a new well was started in close proximity to the first. 

The shipment of petroleum from this field would probably be from 
Eoochkin and Chinitua hsys, which me h~rbors affording safe mch- 
orage to large vessels in all weather, w welt RB good wharf sites. 
Ships csn, however, snchor in the mouth of Oil Bay and off Dry B R ~  
except during very bstl weather. If d e k a  should be built either at 
Enochkin or L%initna, it would be necessary to build pipe linea and 
pumping atations to transfer the p d u c t  f 1-om the field to the shipping 
p i n t .  Tbis wodd not, however, be a serious mratter, as divides are 
low and mmtrnction and operation would be my.  



COLn BAY PETROLEWR~ FIELD. L_. 

Cold is situated on the eonth ~hora of the Almka PoninmIa at 
the ~outhwmt end of Shelikof Strait and oppoiih the weat end of 
Kcdiak Jdand. It may he reached by shamor from Seattle either 
dirmt or by traaafer at V~ldea or Hodink, or from Dutch Harbor. 
From Seatrtle tbe time ia about fifteen daya; horn Vddes, four. 36 
may algo be reached from Bristal Bay by a canoe and portage across 
'the peninsula. 

The  outh hem ahore of the, Alaska Peninsula is very sinuous, with 
deep indontutione find tong, r u g p d   foreland^. Gold Bay is one of the 
best of the brtrhors. It is roughly triangultmr in shape, ahout 10 miles 
long by 7 wide at the month, ~ n d  contains a very large area of deep 
water. 
The surrounding country consists of an elevated upland with gently 

rozinded or flat-topped hills rising abova it. Ita general level is a b u t  
760 feet above tide. Moat of the higher peaks rise to an demtian of 
about 1,500 feet, while farther back from the coat,  in the central 
p r t  of the peninsula, are monnbins 5,000 feet or more in height, 

The s t r m s  emptying into Cold Bay and inta the other h y s  in the 
viciniq are ~ h o r t  and swift, bat carry a tsrge amount of water. The 
northern slope of the p n b u l a ,  do the other hand, is drained by 
a comperatiaely small number of ftairly large rivers which empty 
either into shallow bays or directly into the sea. A11 of these rivers 
have lakes either at t.beir h d w a h  or along their conrsea. h k 0  
Becharof, the head of which k sitnahd about 15 miles from tho land- 
ing at Cold Bay, ia one of the largest. 

Timber43 almo~t  entirely lacking in this region, the only trees &ing 
a few mall cattonwoo&, ~~IOWS,  and scrob alders along the h n k s  of 
the stmama. This is cbmteristic of the gredzr part of tho Alaska 
PeninmEa. 

G r n r n Y .  * 

The rocks observed in the vicinity of Cold Bay consist of a few thin 
limestourn and dark shdea which break on the weathered sadace with a 
cmchoidsl fractnre. These altamate. imgularlg. Their we i~ Me~o- 
eoic, corresponding closely to that of the rocks of the Cook: Inlet 
oil fields. They carry damsic fornilla everywhere exmpt at the 
pmmonhry on the e a a t  aide of the bay, where Trimsic form have 
been reported. ' 

S$rmctzure.-Tbe rocks either lie ho+izoatal or with a dip that is 
very gentle, though samewhst irregular, both in rrmonnt and clirectiou. 
In the forelan& the genemi dip is northwestwarcl. Several miles h k  
this dies out and tphe rocks lie horizontal or dip aligbtly toward the 



d t .  Farther inland the' northweatward dip is rmumed and contin- 
nea to the limit of the area examined by the h k r .  According to 
reporb, the dip is reversed a e i n  near the center of the peninsula, so 
that Beoharof h k e  lies in s -apcline, while near its northwestern 
shore a sharp anticline is isaid to rise, whiah brings to the surface not 
only the ehtire ~editne~tary series but alao a mass of crystalline rooks 
that form the core of the peninsula throughout most of its langtb. , It 
h been *tea that there is rt great anticline paratld to the southern 
coast Ghat bthrts its axis near the enda of the fomlanda. This view is 
su~tained by the fact that on ons of thsae promontories at lemt rooks 
older than the J m a Q  ars expod,  .but the writer b .a~  not seen any 
evidenceswhich would show how- far m m r d  this northwe~tern dip 
may extend. 

I W D I R ~ ~ O B E J  OF PET ROLE^. 

Petroleum seepagedoccur in or near the f i s t  zone of borieontd or 
mukhmtward .dip described above. In this same position two wells 
were b e p n  in the summer of 1803, They are locahd about 5 miles 
from #e landing on the west shore of Cold Bay, ~ n d  at  sn elevation 
of about 750 feet above tide. They are dktant alao sbont 3 miles in 
an air line from Becharof h k e .  
If petroleunl be stored within the series of rocks aboit Cold Bay, 

other things being equal, the very gentle folding which the strata hrrve 
undergone should be favorable to the formation of large pools. The 
pet.roleum from this field haa a p d n  baee and is probably similar ta 
the Caritroller Bay petroIeam. 

If petroleum should be diecovered in commercid qnantitiea in this 
region, it can be piped from the we& to Cold Bay by gravity and 
shipped from thence to San Francisco or to Pnget Sound porte. 

On some of the hibidw seven1 mil= inland from Chid Bay are 
seepages of petroleum that are in Borne mwes continnous, in o thm 
intermittent. Tbe petroleum mns down the hibides in the water- 
comes, and, in several instances, collects at the bottom of the bills in 
peut bogs. Losing enough of i& volatile wmtitnenkq by evaporation 
ta render it immobile, it there remaim, impwgnating the peat and 
forming over it9 d a c e  a.thick mting  of black paraffin wax. 

These deposits have already been of considerable importance in the 
development of the region, for the peat impregnated with paraffin 
wax bas pruved a fuel of grewht d u e ,  replacing even ma1 from the 
mines of Puget Sound, i m p o d  in large amount far nse mder the 
boilem in drilling operations: Tha deposit which hzw furnished this 
fuel for the past s e w n  has an arm of abont 13 acres, the material 
having been dng to a depth of ahnt 3 feet without in some 



reaching hottom. Thie depkit alone contains enough of the residue 
to ~nppEy all ImI needs for fuel for mrne time to came. Another 
deposit haa, however, h e n  dbcorered in the vicinity which hrrs an area 
of 3 acres sod a thickness of at  least 10 feet. Many more, also, will 
doubt1m hB brought to light. 

Chamieal and mlorimetric tmta of the petrolem midue h v e  bean 
m d e  by Pennimsn & Browse, of hltimore. The result of their tmta . 
~ Q ~ ~ O W E :  

T c l d o j ~ m ' h ~  &ldBay. 
MoiRtnre: 

Volatile matter. .......................................... 85.40 
F i x 4  carbon ............................................ 7.76 
b ~ h  ..................................................... €S,W 

.. Rulphnr r .............................................. 0. M 
............ Folnble In gamlins ....................... ,,. 88. M 

......................... Caloriee .................... ... R, 193 

Tbo table ~ h o w s  R meterial that mrnpraa frrvorabIy with moat of 
the coals wold on the Pacific cmut. It in, indeed, their euprior ae 
regards mlorifio pmer, ~ b ,  and amount of ~nlphur. The amount 
indicated in tho table an polubfe in gwoline repreaenta the petroleum 
reaidue pwent, tho remaining 81.8 per mat consisting of peat and 
earthy mabrhl. 


