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LETT E R 0 F TR, ANS I1 I 'rTAL.  

D ~ r h n r n ~ h - r  OP WE INTICR~:OR, 
I'RITEI) ST,\TFX GFX)~~TCAT,  Sm=, 

I l  i~+fli>tgtoft, D. P,, .Jvn*aq I& IH.5. 
SIR: I h ~ v c  the h o n o ~  to tlrl~arlmit. l i r l~with R t ~ ~ n n w r i p t  entitled 

" Repovt, on Prag~rs~  of Inr~sti~wtiotbb nf Ifinem1 Resources of X b s h  
in 1904,'-l and to recon~mend it* ~jltl~lic.,itirrt~ ti* II hnlIetin. Tbe report 
canhiinn fntrrte~n papers, prrprrrl Iry ~ P I I  m ~ n ~ h r ~ r :  of the po lq ic  
Gorp, whn hnre h r ~ n  e n p j y r l  ir i  .L\lu.;kan i n v ~ u t i p t i o n s  during the 
Inwt year. 

in  this report an attempt IIHS I M ? P ~  l~lrtde to sllmrn~rize the economic 
t o ~ r ~ l t s  of l ~ ~ t  srlcron's tirlrl \I-ork, I ; r o l r y i r -  illnttrl. h ~ s  I w n  ~nt ire lp  
s x t * l ~ t d ~ d .  rxccpt n-hprp i t  ha.; R dirert hrnritlg nn the ~ u h j w t s  under 
~ ~ N C I I S W ~ O ~ .  lVhi3e such n w p r t  m n  harp 1 1 0  ~wsmnnrnt vfilee, other 
thtn  nH rr rrcord of r n i n i n ~  ronditinnrc d t ~  ring tilt. ?'mar, it is htieved 
thnt i ts  pron~pt. prrhliaitirrn \rill hrlp the mining i l ~ d n s t ~  of Alaska. 

Veyv rcwpwtbul ly. 
AI~FHISD 11. BHOC)BR, 
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Ilon. CHAHI.ES b. 'lf-~mm, 

f i i ~ ~ ~ t t w  of itrd ,\'!*I tw {itvdtf/t'r~t/ 8 ~ r n w t ~ .  
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REPORT OTJ PROGRESS OF lN17ESTlGA"FT01\1'S OF 
JIINER,AL RES(31i1<CF:S OF ALi\SSiA IS l!t04. 

B_r A m ~ n  13. Ilrino~.: rtntl others. 

During the last two ye*m the Urliterl St~ trn  Oeologicaf Stirrey has 
met the demand of the mi nit^^ p~h I i c  far ct~sly pulrliwtion of economic 
msul tn by issuing nn n~tnunl hull~tin rant i t l ~ d  * " Contribution* to 
F~oaomie Geology." 'rhough there rolr~rltrli h w f i  mRde no attempt 
to trmt exhametiv~ity any of t h ~  suhjrtt- tlisruurrcl, ~ n d  while many of 
tho incI~ded papelt; hare hem Ebnt t h ~  P~rr?rt o t ~ t l i n ~ s .  they haw met 
n cordial rmption from t h m  i n t r r e ~ t ~ d  in deve.eloping the m i n e d  
reso~irces of the coantry. 

Among thtr many pqwm in thew b u l l ~ t i n ~  were a number deroterl 
to the mineml dcpwit.~ of Almka. In view of tho rapid extension of 
the Al~qknn work of t h ~  Ot.olngirnl Snwey and its wgwgtion in n 
dirrtinct diririan, it h w  ntentf-d r2psim'hlc to issue a .wpmtc ptlhlim- 
tion containing the p p m  su~itn~nrizing the prpriorrs ear ' s  work. 

It in propwrd to pr;c.>wrt Ziew ppir of tile m*rrnle cbamcter aq thass 
which have in pmvioaw ~ P R M  lcr*r~ inrlr~dpd in the economic hulletjns, 
namrly: (1) pmliminary TppoPtn on inrestiptionn in progrew or corn- 
pleteri; (3) an nc.so~~nt of thr I m *  inlporhnt resalts which ~ 4 1 1  not find 
pul~liclttioo t l w w h ~ r r ,  ant1 (3) nummnry nt~tenlents of the p r a m  of 
rninin~ dcl~clupnirnts in \~nrionn pnrta of tbp Territory. 

Thc appropri~tiot~.; for the Ala~kan wnrlr are ,specificall7 made for 
an inve~tigation of lnirr~ml Imrwnr'rrx. In t h i s  fact lie8 the jlwtific~tion 
of the pol iry mnsistrntly fotlnwatl of doing work that promises to he 
of immdiate wrrirr? to tho 111ini11g intorwtr, rather t h ~ n  of entering 
upon rninl~tc studie~ w hicblr hnva for bheir pnrpouc the ultimate detein- 
minatiott of the ~ H W H  of trraurwnrBp. of 111in~rnl d e p s i t ~ l  Furthermore, 
- - - . - .- . - - -- - - . - - - -- 

~ ~ l r l l r .  IT. H. O ~ I .  R11tve7 h'm nla mud rr&. - - o w .  15 



14 ALASKAN MINERAL RESOURCES IN 19M. [UIJLL. 259. 

in this field the developments haie not yet wached the stage which 
makes it possible to gather the detailed fwts necessary for the exhans- 
tive study of a11y given area. Of necessity much of tbe work has 
been of a preliminary character., but if this fact is specifically stated in 
the publication of refi~dts, intelligent mining men will not give undue 
weight to the. conelasions presented. The ~ t k m p t  has been made to 
cover tbe w h o l ~  mining field, as far as drcnmehnces permitted, and 
to give, the public t h ~  immediate heneiit of the facts collected. 

Though it i s  self-evident tbat final statements concerning the mineral 
wealth of s refiou must he based on a comprehensive knowledge of 
the. geoloay, it is equally true that many of the facts collected, and 
even the tentative mncllusionn reached while the study of the gmlogy 
is being carried on, may be of very great vat~re to  the tniner and pros- 
pector. If, however, the geologic work stops after the ~thinment  of 
only such incomplete drth and concIusions, iB value is soon lost, for 
the knowledge obtained by the miner during the propme of develop- 
ments will soon he more complete and reliable thrtn thm of the geolo- 
gist. Reconnaissance investiptions must therefore be supplemented 
b.y detailed surveys, as fast as warranted by the mining developments. 
In Alaska the exploitation of ore bodies bas not progressed far, and 

for the present in most of the mining districts ge11er~1 invsstigationa 
would appear to best fultjll the pnrpopes for which the applvprirrtion ie 
made. 

Much of the; attention of the Survey in this field has h e n  devoted 
to the gold placers, where the ~ondit~ions of occurrence are so simple 
that even a husty exrtmination may Imd to important conclusions. As 
an example, i n  1899 a few weeks of field wopk near Name indicated 
that the region hwl s~tffewd a general uplift, and that very probably 
old seabeaches and high benches w o d d  be found which might con- 
tain workttlde p1ecel.s. The probable location of such deposik wae. 
indicated before any excavation had been m d e  in this t*ype of deposits. 
Subsequent developments showed tbat these mnclusions, though based 
on very incclmplote dab, were correct, for the ancient seabeach and 
bigh-bench placew near Nolue have nince yielded niillions of dollars 
in gold. 

Much the larger part of this report will treat of the phcer minw, 
hecame they are at present the Isrfist wealth producers, and more 
attention ~ R P  been gitron t o  their irivestigation by this division. An 
rrttempt has been mads, how eve^, to ~ ~ m m a t i z e  the general develop- 
ments in mining for t h ~  year 1904, so fala as data are: uvaiIable. Jf 
this volume meata with the ~pplwvnl of the mining public an annual 
buIletin will he issued. 

It is a matter of regret that tho plan of prompt publication bas 
made it necemary to lilltit the illustrationn to R few outline maps. 
The irnpor-tant reports here abstracted will, however, be published in 
more complete form, with all necemary illustrations. 
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The ~nthorship of this hillletin is composite, fur all t,he geologieh of 
tho Alaskan division have rnade cont~ihutions, and each paper will be 
found credited to ih writer. Mr. Cleveland Abbe, jr., has rendered 
valuallle aid in the prep~rat~ion of the various contributions for 
publication. 

PROGRESS OF INVESTIGATIONS. 

Nine parties mere dispatched to Alaska d w i n g  tbe summer of 1904; 
of these fire were engaged in geologic inrestigations, two in t o p -  
graphic nurcey8, ono mas n combined geologic and topographic party, 
and one studied thc lliethods and cost3 of plat-er mining. As several 
of the expeditions were subdivided after reaching the field, there were 
in all fourtern prt ies  eng~ged in these fi~~ri~ejrs during most of the 
summel.. 

The geologic work included H, reco~~riaiesan~ of parts of m~~theashrn 
AIaska, s study of the gold, cod, find oil Relds of the Clook In let region, 
a continuatian of the investip~tion of the Eairbanku and Rampart dia- 
tricts, a survey of the Cape Li~l)urne roal field, and R mntinuation of 
the work in the Sewad Peninsula, Topograpl~ic r~~!onnsissance Rur- 
V E ~ H  (scale I: 850,000) warn m d a  over ahout 4,000 squara nlilen in the 
Yukon-Tananrr region and about 1,333 square  mile^ in the Cook Inlct 
placer district, and a detailed map (scale 1:45,00U) w w  made of ahout 
ti00 squaro  mile^ near Norl~e. A special stud?- of rnethodtc and eosh of 
placer mining was rn~de in the duncnu, Eagle, and Rirch Cmck regions 
anti in thn s w a r d  Penin..sr~la, and an ex:iminat.iion of some of tha 
Canadian plttwr districts was made for mmprativu pnrposcs. 

Gmma2.--Nr. C. \Ir. Puriugtan, wlccompanied by Mr. Sidney Paigc, 
spent some thrw nxo~lths in the study of placer mining methods, RH 
already outlined. A pact of his rc~ults are presented in this bulletin, 
and his final reporta is almast wmploted. This is  tho tirst athrnpt 
that has ever. heen made at n nyntornstic in~estigntion of this auhject 
in tbis northern fiald, and it is believed that the resulta will be of value 
in those engzgctd in  exploiting Alawkein place~x. 

The writer's time hns heen largely g i v ~ n  to ~dnlinistrativa dutiea 
and to .the prepi~t ion  of a surnms1.y of existing knowledge of tha 
geology and geography of A l a ~ h ,  which has been submitted for pub- 
limtion. A Iwief visit wtts made to soiue of the Alaa kan placer campa 
during the anrnrner. 11nd special atkntion mas to colIectinp; data 
for the summary of mining de~eloyment~ which follows. Mucb of 
the mutter, however, contained in this H U L U I I ~ Z ~ ~ ~ V  ~hould be crerlitod to 
the men who have Sreen mnking detailed ox am in at ion^ of the plnaer 
dist~icttl. 

~So~clhmschji, A?a~X.xt. -MI-. Fred E. Wrighf;, assided by Mr. C. W 
Wright, vontinucd t h ~ !  g3ologic reeonnaissltncc of m~lontbex~tern ,4laslra 
- - . . . - - - . . - 
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h g u n  by Mr. A. C. Spencer the previous season. The mineral deposib 
of Sitka, of Admiralty Island, and of a belt of the mainland between 
Sumdurn and b h r n  Canal were examined and a supplementary study of 
some of the principal ore bodies of the Ketchikan district, previouely 
reported on by Mr. Alfred H. B~ooks, war also made. An outline of 
the economic results is here presented; the details wiI1 be given in 
later puhlictttions. 

Mr. Spencer's repoi-t on the Juneau district, based on the field work 
of 1903, wiIl soon be submitted for publication and w i l l  include an 
acasunt of the geology and repources of Admiralty Island by Mr. 
C. W. Wright. Tho part of the Juneau report da l ing  with the 
Treadwell depositu forms a section of this bulletin. 

Co'ont~dZm- Ray rqion.-Mr. George C. Martin made a supplemen- 
tary examination of the coal and oil fields of thig district. His com- 
plete reporta is now in press, and only a summary rrppe~113 bare. 

Copjwr R&JW regim.-No survey B have heon made in the Copper 
River hasin since 1902. The final results of the l a t h  jnvestiptione; 
are now ready for p~hlication.~ 

T u m u 9 ~ 5 ~  Awn reya'u?~,.-Mr. F. H. Moffit completed a reconnais- 
sance snlyejr of the gold placer fields tribuhry to Turnagain Arm. 
An outline of his laport is included in this bulletin, Mr. E. G- Elam- 
ilton, who acwmpnied him as topographer, made ~econndssrtnce sur- 
veys of the same area. 

KmhaE Bay mnr! fidd.-Mr. R. W. Stone, under the directjon 
of Mr. George C. Martin, d e  an examination of the coal fields 
tributary to Kacbemrrlr Bay. The reuults of his work are embodied 
in his rtccount of the coal of southwestern A13ska in this bulletin, 
The more complete report, with m a p  and photographs, will be sub- 
mitted later. 

S~ztithsstm, AEcrryh,.-Mr. George C. Martin, aided by Mr. R. W. 
Stone, continued his geologic work of the previous year along the 
west shore of Cook Inlet. He w m  fortunate in hrtving the coopem- 
tion of Mr. T. W. Stanton, who spent the seaaon in collecting fossils 
and studying the stratigmphy af this region. Mr. Martin's resulk 
are not yet snbmitted. but hi9 observationv on the oil region are given 
on another page. 

S m ~ d  P e ~ ~ i w d a , - M r .  T. Gerdine, with the aid of Mr. R. B. 
Oliver ~ n d  Mr. W. R. Hill, c~mpleted a detailed topog~.rtphic mrtp 
(scale 1: 45,IXIO) of the most important gold-producing ttrert near Nome. 
MT. d r t h a ~  J. Collier made a supplementary examination of the tin 

deposits of the York region, an ttccount of which is given on another 
pge of t,hia bulletin. 

a Murtin. Q. C., The petroleum delda of the Pacific coa* of Alaskn, with an mount of the Berlng 
Rlver mm1 deposits: Ru1l.U. 8. I:rol.Smvey Nm250. 

b Mmde~lh!~Il, W. c., Qeotogp of the central partian of the Copper River bearin: PPof. Paper U. & 
G d  8urvey No. 41. 



C w  Li~bttrne enol f eld. -This areu wan criticnlly examined by Mr. 
Clallicr, whom results are briefly or~tlined on another page. Mr. 
Colticr not only mspped the p o l o ~ y  of the coal Geld, but made ot top-  
g m p l ~ i ~  rcconnniwance map of the same area. 

I ;~kmrn- Trcwnn r q h . - M r .  L. M. Prindle, aided hg Mr. Frank L. 
Hem, rontinued thogeolodc ~ ~ c o n n ~ i w s n e e  of the region lying hetween 
t b ~  Yrrkorr and Tannna wgions, tlnd their work completes the prelimi- 
tlRry m~pping  of Jwet bslf this area. The economic work el thin 
party incltlded further studres of the Fairbanks placers and an exami- 
nation of tlic! placers of the Rrlrnpart region' The r~mlts of the first 
nre ernhidied in Mr. Prindle's report on "The Gold PEwers of the 
Fortymile, Birch Creek, and Fairhanks now i n  c-ume of 
p~hiimt~ian. An a~.ticle in t.bis hulktin outlines the economic devel- 
opment in thc Itampart rcgion. A fuller r .epor t  will he published 
Inter. 

The topogrrtphic mol-k in thinmule region wltr extended by Mr. D. C. 
Withempon, who, assisted by Nr. G. T. Ford, rnappd m area of 
ahout 4,001) sqwre miles. Tbere still remains reconnaissance work for 
about three parties in thi8 district, besides the detailed sttweys which 
wilt Im denlanded by the developments in the richer mining districts. 

n Ildl. Q. S. Geol. Survey No. 351. 
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PLACER MINTNC IN ALASKA IN 1904. 

INTRODUCTION. 

An eutirn~te h a d  on socb data w R ~ P  nvni lahl~  prnvinu~ tn tho puh- 
limtion tjf the Director of the  mint.'^ report illdi{'utrfI tlmt ~ I I C  ~ I ' O I ~ I I C ~  

of tlla Alwkan gold placem for rhr Ft~t yrar hnu lr~etln nhou t ;Irli,OcN,,N)O. 

If thczlc tigyres nrr: c.orwc.t t h ~ m  w8.r En inc~wue i n  1:'W of only 
S250,WM 0rP.r 1903. Tht! ~ C R H O I ~  t . h ~ t  t h i ~  i n c r r ~ w  is not ~ r p ~ t p r  i~ 
prohb1.r tn he forrnd in Zhc! u~lf~rnnrh!tr scwon. which ~ l r ~ r e n k d  
tbe anticipted incmrrrl prndurtion of thr S e w ~ r d  Peninstila plarem, 
a d  to t 1 i ~  ~ p p n r ~ n t  f ~ t l i n g  06 in the clubpz~t nf thr Koyuktik diytrirt 
s co~npred with 1903. 'l'htst! facts, tholrph possi hly discnrlmgin~ to 
thwe who  are d~reloping the north~rn fclda, v h o ~ ~ l d  not )w inkr- 
preted n.4 indimting tllnt thp max-in~e~m pmlaction h ~ w  tern reru.h.c.rl. 
Placer mining in -4 Iwkn will continue fur many yenrw to come, anrl. in 
the opinion of the writ-rr, it.* annun1 contrib~t~ion to the world's wenlth 
trill at lmst d01~hFe d t ~ r i ~ i g  the nest. d e d e .  

Tt is nnforti~nate that so r n a n  sf  the I s rpr  mining entc~~riwn of 
Alu~ka should hare ~uR~fPrerl 110th from lark of cnnciw knowled~p of 
the conditianil of opmtim and from thr inexprricncr of thnw to 
whom t h ~  n ~ ~ n a g e m ~ n t  h w  k n  i n t r u ~ t ~ d .  A t  Itast h ~ l f  nf thr rotll- 
p n i e ~  mhirh have attempted l~gi t i rnnt~ plnrer mini r~g in  t l j i ~  lirld on 
a large scale hrtre ertd~d in dismel fnilar~q. 7'hr fihilutrn arc due to 
mnng VHUHPR, but probably the modt common i s  the on~iwsion of a 
I:RPPFU~ wt,ildp, not only of thn go ld  contrmnt~ of thc p l ~ c ~ r n  to ha 

.- -- - --- - - 
nThe pmd~iction of lode minm, which In 1PW wm ahrmt B,W,m, la wt llwlndml In Ihlr tahle. 
b l a d  on cstimntm mmlc hp Alfwd H. Anwrkh 
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exploited, but also of the conditions of occnrrence of the gold and the 
hest methods of its extmtion, M ~ n y  instances have come to the 
writer's sttention where plan&, which are dependent on an ~bundant 
water supply, have he .n  established without any exact knowledge 
nf the st~~)ply availrrble. Steam shovels hare h e n  in~talled without 
the knowl~dgc that they are not dapted to work in frozen ground 
1tn1sm the gmund is thawed. Thouuatds of dollars bavt! h e n  invested 
in clitches to hydraulic shallow deposits when the material could be 
handled m 0 1 ~  ~ 1 ~ ~ o n o m i m 1 1 ~  Frj some rnechnniml means. This is pnrticu- 
1arlr true in the SewartI Peninsul8, where the successfol oporation of 
~avera l  rlitches be9 Ipd many to believe that s, fortune i~ nssurd if R, 
ditch is cor~st~ -ur t~d .  T t  need lmrdly tte ~ t ~ t e d  that Alwka, where tho 
cod of  lahot. nnd fAnsprtat ion i w  great and tho aetrson short, i~ fin 
cxpnsire ~ [ R C P .  to kmin experience in mining. Corpomhions coultE 
well afford to ulekn more carefnl choice of managers than in the pad, 
lor this i~ crnin~nbly not n field for the hit-or-miss policy owmionally 
RUCWMPII~  in morn f~v0re.d rrgionn. 

SEWARD PENINSULA. 

Tho pl~cors of ~ R W R T ~  13~ninsulnl with their onbut of prohsblp 
over $4,5410,!K)O, still hold the f rnt lxnk in gold production of Alaska. 
Thia tield, ~ m h ~ m c i n g  nn nrml of about 90,OlN Rguare 11 iles, will excel 
for many yenw brr camp, 1~)tI1 h~ rewon of the widespread distribution 
of  it^ nlluvi~tl ~ n l d  and hccaasr in methods of exploitation it is far in 
advanc~  of all other parts r t f  A l w h  except the Pacific coastal belt.. 
Fmpmvcltl mrthnrl~ RPP flm r e ~ t ~ l  t nol, so rn~a*h of the good judgment 
u a ~ d  hp lninc! opcrntmrs as of rxpict dcvelopmcnlt due b the cnmpm- 
t'ivc! ficrewihilitj* of the gold-hraring districk to tido water. In spite 
of thin P I L ~ P  of wcws, thc Srwnrr? Pcninsala miner who has prog.rrssd 
h p n d  the pick-und-shor~l m~t.hnda has in most crrseq still to face 
seriot~n tmnsprht inn pmhlcn~n. The twc trty-drl rnilcs of completed 
milway help orlly n fctv crimps, ~ n d  fr~ighta~c by w B p n  during a met 
season is wra~tirnes wrll-niph impomihlr. 

Thrw vonditiom serioosly enhnnvcr thn c*nst of 11ydmulic mining in 
the peninsula: I I) Thr? eo~i~p~mtivr uliallown~ws of n~ost of the aurif- 
eroa* g~aveln; (2) tha low atrcam gmdi~nts. which entwil ndditional 
cost in disposing of t . b ~  tniliilp, ztnd (3) tho frcquont, gcarcik.7 of 
writer. It is e~ritErnt t h ~ t  thr first, two conditions are rthsent in the 
mse of the high-hnt-h pmvela npnr Nonro, nncl the exten~ion of the 
ditchen into tho Kiglnrci k Mo~rntrains v r d l  to a ctrrtain cxtent alleviate 
the third conditic~n. A fnrthet' diuer~mion of thest? que~tions by Mr. 
Purington will ha found clsowhnrn in t h i ~  bulletin, 
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There ia rt shady increwo of nnderground rrlluvid mining during 
the closed season, and the product of the winter of 19034 on bhe 
peninsula exmeded %1,CK90,000. 

Drifting methods are  in  many cases the most oconomicl~l for the 
exploitation of rich pay cltroaks wbich nro covered by great tbicknessos 
of gravel. Wages in winter am 50 por cent leas than in summer. 
Near Nome drifting b a ~  beon msd nxten~ iv~ ly  in mining tho high- 
bench gravela, whwe thicknes~ variesfrorn 40 to 160 feet. It appears, 
however, that deposits might often wolt ho hyd~nuliclred if water be 
available, for their tupop-ruphic p~ i t ion  makm it powible to find 
dumping ground for tbc tnilings. Underground mining may involve 
much expense in locating t,he pay ~t~*eaks, tho horbontl distribution 
of which in oftan vary irregular. It is, then, an open queation whether 
drifting iu the best ~ucllthorl of proccd~~re for many of the high-bench 
plaveru, for lly it only H pntt nf the v ~ l u a s  am extmctsd and, the 
deposih being gutted, the c.xtmction of tba gold tbnt is left might bs 
profih hie. I t  is estimated that high-hnch depo&ts near Nomo pro- 
duced over 850fl,OH, daring the winter of ItM,3-4. F l i ~ h  benchos are 
known i n  other localities, hut it appears that they have lmen but little 
pmupectecl. 

The IOIV-lying p r e l s  of the caastal plain near Nome have h e n  
spasmodimlly worked for seveml ~ m m .  Among the must wuccesaful 
operations are nomn winter d i ~ g i n p  along an ancient beach deposit 
which is prsllcl to tho present shore line from the mouth of Hmtings 
Creek westward to Some. A depsit  wbich appeam to be sa old 
stream channel. near the h d  of Little Creek, ~ v m  also worked by 
drifting nlethodn during the p a ~ t  winter. This is not far from s 
locality w h ~ r e  extr~onlinarily rich  ravels mere found in October, 
l ! l O f .  A shkment wrts m d c  to the writer, on good authority, that 
this bonanxrr gieIded 2m) pounds of gold in 7 hoar9 when worked with 
rocker. As WBR to h expcted, within 24 koure t.he owner of this 
remarkable deposit had four injunctions ~erved on him by ri vril claim- 
ants. Gravels of this extnrordinary richness have h e n  found at only 
a few loe~lit~ies, md their occrlrronco ha8 little b r i n g  on the placer 
sepion wi a wholc. Yet it is significant that such a find should he 
rnltcle very closn ta the locality of the first diucovery in the Xome 
region six yeam ago. 

Next to the Norno district proper the Solomon River region was the 
most important winter producar, with an estimnted output of $200,000. 
Here hotlr lxnch and cmek claims were worked hy drifting methods. 
The winter d u m p  of the Ophir Crcek und the Inm~cbuk regions each 
prod~~md d~out  $1 W,000. Ue~idcn tboso large prduthers there were 
Innny loc~lities whew tbe drifting opratioaw of the past, winter gave 
an output of a few thouaand dollars. 



The open s e w n  of 1944 was very ~~nfavorable for placer mining in 
the peninsula. There was a great ~ c r t r c i t ~  oaf water, partly hecau~e of 
the light  nowf fall during the preceding whiter and partly bemuse of 
the low precipihtrtion in tbe early snmmer. Until JuIy 10 more than 
half the mines were idle, but from the 10th to the lLth there were 
heavy srrins, and by the middle af the month moet of the plants were 
in operation. Tbere continued, homeve~, to be a shortage of water 
practically throughout the season. Wages remained at 85 a, day and 
board in  m o ~ t  of the camps throughout the season. 

Summer mining, though limited to little over two months, was very 
successful, and much dead work in the way of ditch bnilding was 
accompti~hed throughout the peninsula. 

The oonstruction of ditches has gone on with feverish activity; 
probably npwarcls of ta himdred miles have l a ~ n  planned or are under 
const~.uction, and en equal amount is in me. 

It is a significant fact thut while methods of mining involving ditch 
building are the favorites, on Anvil Creek the Pioneer a r n p n y  has 
auccessf ullg in traduced the stearn shovel for hnndling gold-bearing 
gravels, and the Wild Goose C o m p n y  is stripping t l ~ a  ovrrburdcn by 
hydraulic methods and handling the p y  gmvela by track and incliae. 
Across the divide, on Glacicr Creek, the Miocene Company is continu- 
ing its hydraulic elevator work, and hes one of the beat equipped 
plnnts in the district. Soma work waq done on the Hot Air beucl~ 
dose at  hand by the Lcshoveling in'' method. On Dextw CrceB only 
one hydraulic, plant was at work, but a nntnhr of elaims were worked 
by the sluice-hox met,hod. Many other creeks were worked in the 
Mome district, but most of these only in n comparatively small way. 
Noteworthy are the hydraulic op~xtions on Dorothy Creek, where nn 
elavabr was installed naar the head of Nome. River. On ELickcy 
Creek, in tho sama region, e Little hydraulicking WBR also done. A 
ditch has been completed which is to furni..th water for mining bench 
gravels along the east side of Snake Valley, above the month of Glacier 
Creek. Plan8 have been fomulated to hxing water f corn the Kiglmi k 
Mounhins by a pipe line 60 miles in length ta bydmnlic tho high 
heaches dong the ~ e a w a ~ ~ d  ulop of the hills hatween Newton Gulch 
and Anvil CrRek. Another conlprtny proposes to mine the coaatrrl plain 
or tundra placers by l~ydz*Rulic methods, pmfiunlahly with the IWP, of 
alevabrs. The Noms Arctic Railway has exhnded its track nbout a 
mile. 

There appmra to b little of note in reprd to the Penny and Cripple 
Creek regions west of Nome. Operations yere continued throughout 
the season ra.9 far as the scarcity of water woldd permit. Here, too, 
ditch huilding is mtively going on and planned. 



Cooaiderable mining wm dona on Osbora Creek enst of Nome, hut 
no large planta have been installed. A ditch irl under ron~truction 
which will carry water from near the hml of Flnmbmu ltiver to  the 
h v y  p v e l  d e p i t s  near tho muulh of I l n ~ t i n g s  Creek. In the 
F ldodo  h a i n  opmtiona appm to have been alnfinal  to " shoveling 
in" on Venetian C~vek. The rliacnvery of hench diggings on the areok 
is of importance. 

SOLOMON BITER RRnTON. 

The Solomon Rivw region h ~ s  forxed ahead moro rapidly than ~ n g  
other district during the laat two goam, tbougb its gold prod~lction is  
not yet uo large as that of R B V A ~ ~ L I  other camps. b u r  ditclw on tho 
main river were in operation or pmcticrtlly rompletrd at  the clo~e of 
the l a ~ t  season. Several .ditches w ~ r e  in opl-ation OIE Shovel Cr~ek,  
B W~B~I- IS tributary uf Solomon ICiver, and wnrreyq hnre l w ~ r ~  rude 
for many more. The extensive hut r a t h ~ r   hallow grnvrl d ~ . p i f ~  
near the ~notith of Solomon River hare been thotoughly pmhpctrd 
and found to carry valuns, and it i s  reported that p l ~ a s  are undcr WRY 
to mina those with dredgm. Heavier gravel beds o c t ? t ~ ~ - ~ l o n ~  tbr rims 
of the, vdley as lwnche~. These are known to carry pcmd raEne~, aw 
well lomted for hydmulic mining, and arm the objective point of 
~eveml ditxhea. One srn~IT and one large dredge were in  rontinrrou~ 
cipe~~tion on the main river d~lrjng the East .season. 

The Council City and Salomon Kivw Railway was running train9 
on r~gultw mhedule from Ilickson, tlie msta l  terminrtl, to thr mouth 
of Big Hurmh Creak and beyond throughout tho season, R I I ~  at  the 
mrne time tho conatr~~ction of roadtwd rontinued inland. Peforn tho 
~loae of tho a q o n  tmiw ITOW m n  to the East Branch, R ~t~t ) .qt&nt i~ l  
Jlridp war btlil t aeimsn ISolomon Xiver at  this point, nnd the gradit~g 
extended for ~ o m b  disbnce hcjond. Sixteen miles of track w e l * ~  
rcporkd comp1cte;d w hcn tht! wintnt. R P ~  in. Construction work baa 
the appaninco of gr~.atcr permltncncy than is usually t'he case i n  the 
Seward Ibninnuln. I t  in to he l ~ o p d  that the line may be complebd. 
a t  na mrly date, nr i t  wil l  give nccras to many p1rtc~r.r which can not I& 
worked u n d ~ r  present conditions of ttsnsportation. It is doteworthy 
that the Big Humh qunrta mino contintips to ~nnka rl, good showing. 
Twenty stunper have h e n  inatalld and a depth of 150 feet reached 
in the workings, Some other lodn drpo~ita of the district appenr 
promieing, nnd augur wall for a psrrnhnency of nliniog in tbiv reg-ion. 

At Daniels Creek, 20 milea stlrrt of Dickson, the Topkok Ditch Cram- 
pany ope~ated i ts  hgdmulic plant practically t ~ ~ r n n ~ h o n t  the seasun. 
The heavy gravel dapcxlib which arc here Iming exploited lie in ~ u e h  s 
topographic position aa to Em more favosabla for hydraulic mining 



than sny other d ~ p ~ i h  thm f ~ r  il~l~eJo~w1 in tho peninsula. The 
f~rtsihility o l  piping frown gn~rel.r mherr conditions permit n consid- 
prnblr: fnco to hr; exposed has here r ~ c n i v d  a pnlctical demonstration. 
Tllp btst season wit.nan~ed the rxbtlniml nf the tIikb so us to mure  
more water, but the wmnlcr WIIH 811 dry t,h&t ~ V P I I  then there WtLq not 
water enough for mntinuoctu piping. 

Tbe devalopment~ on C I R ~ U ~ I ~ P ~ R ~ I  I l i i p ~ r ,  W ~ C I H P  I I P ~ W ~ ~ P W  lie jmst 
mtcrow the divide from Solomnil Ilivrr, 1 1 ~ r n  nllowtt rrncwed nctiribp, 
now that the IP~IWRJ' innpprnr~r.hi~~g t h i ~  di*trirt. I I m v ~  lwnch gmvels, 
which are IHUI-e or lens gnld 1)r~rii~g. rhnim-t~riz~!  thia i~gion. Most 
of the wo1.E: so thr litin JICTII crn~lilft~d t r t  rspl~itiltg t l ~ c !  plncem founcl 
i r k  creek..; whw.ie  valley^ intprwtht t 1 t r . e~  jw~~rhrh, nlid in wllicll the Eold 
has h e n  reconce~~t~ntecl 1)y R nat 111711 jlrovrr* OF n l ~ ~ i ( # i r ~ ~ .  Nothing 
but the tbrurle pick-nrd-ahnr~l m~thtdlr cotild 1w uwhd, hrmunn of thc 
comparati~e inacwsxibili ty of thr! dinltrirt. 'Phwe primitive matbods 
of ext~wtion were. only ~pplicnl~le to the r~cortc~ntrutrtt plnceru, ~ n d  
not to the heavy bench gww1~. I)itc!~rs aro proposcd for working 
the latter deposit*, and mine of them me r r l r ~ d y  l~ntlrr conrtruction. 
In planning to use hydrs~rlic methocin, it, nhot~ ld  In llorne in rnind bhnt 
the bnches are not high, and b c r ~ ,  ns nt many othrr lmljtias, the 
dispov~l of the h i l i n g s  will entail II hewr* rsperlse. 

Ophir Creek i~  to&^ not only tho ~ m t c s t  p d u o ~ r  on tho penin- 
RUIR, hit has t h ~  largest rPwrve of gni\.~l?r of l~riknswlr vnlnc. 
Claim* WPW xnrked tbro~tghaut the length of tbr! atrmn RU far ~n 

Crook4 Cmk. The w'irrh-r work hilr almacly Jwe~i rt.frrtwE h, and 
tho summer rlevclnpn~ents wpm dong t h ~  lines rt!p~rtml 1nst ~ m r . "  
V ~ r i o w  n ~ ~ t h m i s  nrp rn~ployerl, irw:ltrrling hydtnt~liclcing bnarhew, 
hprlmufickin~ vrrek rlrirlts with elrrvatol., *.shaveling in," iirrc of dm- 
ricks, IIIIFHP wmp~rs ,  r t ~ .  %?HE I V O P ~  ITILH dnnr. with n d r r d e  along 
the lmnkn of SilakJllk Itirrr tlmr tlln ~ntbut h nf Opllir C t r ~ k .  Sotua 
Itwwr tnining opmtion* rvtirca r-rtrrird nzt or1 Cror,kr*d, I\'nd, and (;old 
Ibttorn cr~rks iri t h i ~  w~intr. 

A numbe; of tho t r i l n ~ h r i r ~  of tho upprr K r u z ~ r n o p  River have . 

b e ~ n  found to he p l d  hrrring, hut, nf ~IIPHC, 1 ~ r 3 1 1  Crwk only ha9 m d a  
any considera11 te production. Snnw P ~ C ' I I  ,stream p l m m  11~1-c!  k n  
exploited on t h ~ .  latter crcck, lmt tlw opemtionn hare h e n  chiefly con- 
fined ta dlovcting methda. Wit,Ir thr? extenrpion of tho milwal- this 
dist,rict will h e ~ o n ~ e  nwre ~ c . c e ~ ~ i b l e .  

- . -- -.-------- 
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The Kongarok region is rapidly incrwi nfi its gold output, though 
its isolation has made it an expensive mmp to work, Ser~etnl ditchea 
were in  operation in 1904, and a number of others wero planned and 
under construction. Harris and Dahl creel% have been the heavient 
pro$ncer.r, htlt aeveml others besides the main Kougarok River have 
yielded goId i n  cornmercid qurtntities. Attention has repeatedly been 
called to ttls heavy Imnch gravels mbich are cbamcteristir of the 
Kouerak Y~l ley .  Some of these srp known to be gold hearing, nnd, 
explaited by proper methods, should hemme import.snt producem. 
Dl-illing on Dnhl Creek doveloped hnch gravels to a depth of aver 
180 fee& thus nhowing thorn to extend below present sea level. 

In the Pnrt Clarence precinct the ditch to Sunset Cseek waa com- 
pleted, hut Iit,tItle hydrnulieking rnw done. h nurnher of claims were 
worked in the Blumtone region, hut na important developments mere 
made. 

FAIRlfAVEW PREGINm. 

The northeastern p r t  of the Sward  Peninsula, comprising the 
Eiwalik, Znmnchuk, and l3uckl~nd platem, is inrlltded in the Fair- 
hnven pmcinrt. Here the mnditionn for rrrpid dcveloprnent are much 
lars farorable than ia other p r t s  of the peninsula. Tho open season 
for nsvigation is somewhnt shorter, and srtpplies for the camp have to 
he transferred at Xome to ~h~llaw-draf t skftmor,s, wb ich can traverse 
the shml w~ter  fonnd at the northern margin of tho poninaula. In 
spite of the adreme conditions the region i s  prosperous. Tbanks to 
R 1~~ ml supply found ~t Chicago Crnek, mnsiderttblo winter mining 
w~ done. V e v  little ditch work has h e n  dona in  this region, but 
plans have been laid looking townrd an iniproverneat of tho present 
methods of mining. 

Them has been but little mining in the Goodbop district, which 
embrnces the extreme northern part of the peninsuh. Though p l t l  
occnm in t,bo h d a  of a nurnher of the tribntaries of Serpntinr. EEivpr, 
l~ntlsr pre~ont  condition^ it pcohnbly can hot I x !  ext1xctc.d nt a profit. 

ROBUR DISTRICT. 

The r e p r t ~  from Kohnk River indimto that thew we1.e ~ipmnrrl of 
IIK, mnn y~wparting in thiu region, and maup Rpperrr to find encom- 
agament in what t , h q  I~rtrr, dincorered. Whatever may he thp p h n -  
tin1 remnrcscln, bhc a ~ t u n l  p l d  output of the placers ha9 probably not 
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exceded $lO,WO or $15,Wl. The producing claims are reported to 
hnva ~vt?m@ $10 a day to the rnm. The last season was a very wet 
one, and opmtions are mid to hmve heen hampered by high water in 
the crmka. 

YURON DISTRICT. 

Prmpectorw who main tainsd their fdth in the Tnnana-l'llkon district 
d u r i n ~  the W R V C ~  of popular excitcrncnt which carried most of tho 
mining populntion fiwt into the IClondikp snd then to Some, bid fair 
to have aamc! of their hop~s mlizorl. A brond lwlt of metamorphosed 
roclz~ 8tr~tChe~ w~stwnrd f m m  tho inhrnntiannl !boundary near IIaw9oa 
to tbe Yukon at the Itnn~prrb,r, rtnd in t3iiu b ~ l t  nm many lornlitien 
which nre known to lw. gold l~nr ing .  Thn genrr~1 features of the 
occ~lrwnce of gold p!accr?c in tha vsrioucr cRmpF of t h i ~  field nrc similar, 
though the local varintion~ are ~ufficic~lt to llring ntmllt differences in 
mining vnl~res. Thus in tho Klontlike the. Iligh-lwnch gmvels or 
h b  white channel," RR they Rra CRIIOCI IoTBIIJ', JIRVC pmrrd l a r ~ e  pro- 
dt~ccrs. The high grr~vrd~ in the Chirkc.n Cwrk haqi~l of I*'ort~rnile 
have s l ~ a  yielded conddet.rrl~lr! gold, but t hme of thp Ihrnprt wgion, 
up to the present timc, hnw not h e n  found to mrry mini n~ rnlues 
undcr the pment conditinn~. Fortyntile prolyah1y E E R ~  ndvnntnp over 
tho Klondi ke in the water s t~ppl?~ hilt i t s  plncem bare thun far proved 
not nenrly so rich. The p1acarrir nt Ynirlmnka are far more nrrr~flihla 
tbnn those of Fortynile, hut, nrp prnhnbly a t  n dimdrmhge in mmrd 
to ntwarn pdients  ant1 sal~plg. At rll cirenta, uuflicirnt work 
has b e ~ n  dona in  this  belt, over an rircn of prollahly ZO,nTHl SqllRrP rni'l~s, 
to show n widr difitrihution of plnrvr gold. The erentq of tlw l n ~ t  two 
yew* show tlrbt tho limit of discovery of rich plwem may not I I ~  ilny 
rnpans have l w n  reached, while the l o w - p d c  grarels mmin pnLc- 
tically n e ~ l s e M .  

R A M P A W  REGlOY. 

The mod wmkrlp mmps of this belt lip in t h ~  so-cnlIcd Rnmpnrt. 
re~ion, and are ddewrihd in detail br* Mr. I'rindlc an p a p s  104 to 1 r i t  r)f 
this bulletin. Thc most encouraging ft'nturr~, actnrrling to Mr. 
Prindle's stat~rnent, HFF! the mccessful opn~tion of mme ~lmnli 
hydmulic pl~~rtu,  whir11 hn..: stimulated othels sirnilnr enb~-prises, and 
further di~covcries of good p p  in the raIlpys of the the hest known 
rreeks. IZe ml l~  attention to the extensire depowits of high-bench 
~rtlrels in thb field, hut so far p~oqmt ing  has not ~lrown them te con- 
tain worksblr! placern. 

FAIRRAh'KR DIPTRIm. 

One hundred milm to the emt of the hmpart, regiou i~ the! new Fnir- 
l m n k ~  di~trick, W~O.W i ~ C W R H ~ :  of outpllt from $;40,(K)O in 2'305 to proh- 
ahly %Qml,CW In 1904 has tnadn i t  tllc imn~ediato focal point of interest 



to the Almktcn mining public. Though tbiq gold w w  taken from only 
R few creeks, there RI'P: twelve more on which encouraging prospects 
have been found." These dkin tm am8 of approximately 500 gquare 
miles, which cnn he r t ~ p d 4  a? the gold-bearing district, un defined by 
present lmow!dp.  l v h ~ t  p r t  of this area carries wmrnerci~l vnlue~ 
m u ~ t  be determined hy mom cm-ef111 prospecting than h s  yet, !ten enlonc. 
All of the creeks sra within 25 miles of stean~hoat navigation on the 
Tansna, and thc conrrtruction of the mil way now under w ~ y  will m ~ k e  
this a m p  more eccesai blr. than my other of the Yukon region. Mr. 
Prindlers studies hnve nbown that where excavations have Ireen made 
the gmrels are geuamlly drsp and often  overed by a heavy over- 
burden of nruck. Tho W R ~ P I "  nupply i n  not abundant, and bydmulic 
op~mtionv may find in t h i ~  n ~erioun obstacle. Low stream gradientq 
also offer the usual difficulties in the d ispw1 of b i l i n p .  These con- 
di tions, KY far as they atw undemtood, indicate that tnarhanicnl means 
of h o d l i n g  the grsvels will find pr.eferenrc! ovpt hydraulic methods, 
u n l e s ~  further Kurveys should discovor Rourws of water not new 
known. Much of the gold m i n d  thus far hlrq h e n  t&en oilt by rlrifb 
ing. h q t  fall score9 of lrniie1.19 were shipped to Fairhnke, nnd pmh- 
ably m n y  nf these are now in nw taking out wintar dllmps. 

The b ~ n v y  grodh of spruce dong tho largcr valley floors yields an 
anlple fuel nupplp for the pr~sent, and the Ioct~F sawmills have supplied 
the necwsarj Ilamhr. l a  spiB of this, Eurnbor w w  wold on the creeks 
last year as high a3 $SOU p r  tllonsend feet, and the xtlpply milt soon 
becomc cxhaulited u n l ~ s s  efficient meaqnrw are dopted for protecting 
it against the present reckless wastc. 

l m t  summer the E'ni~nban ks district prohbly canhinet1 zr populaltion 
of 4,000 to 5,000, wl~ich i s  far in excess of what the p r c ~ n t  di~cover- 
ies and develrrprnents could wnpport. Three, tboasand pmpln, mostly 
in the town of F ~ i ~ 4 m n k s ,  arc mid to bmo r ~ m i n e d  tllrol~gll the 
winkel.. This town, tho l ~ d q u a r t e ~  of the precinct, is  on n slough of 
the Tantina, navigahlr: for large ~ h r n c r s  onlp during frt~ombla stngas 
of water. Chena, a rival h11t ~ I I I C ~  smallcr settlsment, lies or1 the 
main river. nenrlp 10 miles helow. F ~ i r i m n ~  is conncchd with tho 
producing creeks hy telephone and with the outside world by miljttrry 
tele,gmph. Fmm trho~~t the middlo of June to ths middle of Sept~m- 
her it cnn he wached by steamer from Dnwson in  about seven dtiya, 
The jorimey from St, Michael by wtte~rncr up the Yukon is a littlo 
longer, and the entire route is not open until mftor Jnlp 1. S~lmnler 
fwight mk.9 to the creeks lad .sPfisoa were from 10 to 20 cent* per 
pound, whilpl the winter rates were nbout, a quarter of this sum. The 
following notea were furnished hy 'Mr, Prindle: 

Tha gold-pducing creeks in 1903 were Pdro, Clmrp, and Fairbks, -her 
with Romp of their tributaries. The three main m k s  nwall small mkeam& 

- 
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ordinarily 1- than 100 and ~ldona aver MO iwhm ot water. T h ~ g  Row in open 
\*alllleys, w i thagdeol  about lFIo toettothp. mite. TheBtreampmveleatecompar+ 
tirel!* deepand in moat Imlitiw Immn t21rorqhorrt the year. The average section 
a!,owsa l ~ y ~ r  of nrnck nnderlnin lg b m n  and pay gravct. Tho last nre mostly 
quartzite mim-acllist, aw mther ~ngular, and arr mostly under a foat in diameter. 
They I q o e n l l y  contain conwirlemble rlay in the lower portion, and the proportion 
of lawltlel .~ is small, The fl~ic-knew of the dimeberent layem wtia greaWy and the 
~tmxjnlmn total depth, HO fur nq d~~Itar1nin~1 by pwpect holee, is wet RO feet. 

011 Pwlm C m k  the d ~ p t h  to I d  m k  in 8 t r b  30 leet, and the alEuvinnl inclndes 
murk, barren ~MVPIP, nr~ii p y  dirt. The last i~ 1 tn 4 teet thick, and goId is found 
In the dmrnp>nrrF lml rock to H rlrpth of I tcl 5 feet. Pay streaka are from 40 to 
over 200 twt in width. \'aEr~en vary lmni 3 to 2.5 cents ta the p n ,  and much of the 
grrsunrl Ilan pmbably a V e ~ l  81.M to quare foot d bed mk.  The largest n o w t  
wan ralurd a t  $I!). 

HtpAi l i  point d r i l t i n ~  and npen t u Z  are the melhorls chiefly emploppd. Boilem up 
tn 30 ~ O Y W I H I W P ~  are in UPP. Work is  conend mwrt ty to the 3 mila  of Pedm Creek 
Ijet,wwn Twin and r;ilinere r m h n ,  thongh wme gold has been kken out on Twin 
Creek. On Cinlrl Ptrcrr111 the gmvel~ are :%I fmt ar mom in depth. It is probable 
that ae tulnditidmm impruve cor~airlemble work s i l l  IE done in this lower p d o n  of 
the snllcy. 

On Gleary Creek work l l t i ~  Iwen done trom near the h d  to within 2 milw of fbc 
mouth, n tliuhnra uf tllwut 3 i n i l ~ ~ .  IIere the depth to bed m k  b 14 to SO or more 
k t ,  and R V C M I ~  over FRO Feet. The material is  muck, bsrren grave1g and pay ditt, 
~ t ~ d  tllc m v r l ~  fiveram ~Imut 20 k e t  in t l l ickna.  

The pay ~trcak i~ I to 3 fwt, unrl kwld in foi~ntl to a depthof 1) Za 4 feet in the bed 
rock. Ttte wirltll ot pay etrmk i~ :is ta 1,W feet; so far aa detennind, it i~ on the 
low bn1~11 on thc we& ~ i d e  of the creek ahove the l ~ n d ,  and on the oppoeite or 
nod11 tlidu Irelow thr Iwnd. The gold includes, ~s on the other creeks, a flat variety 
in pi- t ~ p  to  un+Iuurth inch or more i n  rliameter, and a coamr variety, of which 
one n u m t  n n ~  valued at $33:1.  value^ in tbs pay streak awrw from 2 to 25 cenia 
to tho p, but occasionally am mnch greater. One pan Men by the writer yielded 
near1 y $5. 

Chatllam Creek i~ a nmall tributary of Claary Creek. It ia only about 1 mile long, 
but h ~ s  h m  a anld producer. The depth to hed mck ia 10 to 30 feet. The gold 
from tho hmd of the creek iia vwy mu&. 

The drift in^ lnethotl is uaed on Qcary and Chatham creeks and mme open-out 
work on Ghathri~ Creek when? the depth permits. Some guwl valuee h a 4  been 
found R ~ V A  niflcovery clairil, Lmt thin portion nf the valley lad =Port wae utill in 
tllc p ~ " l " t i 1 1 ~  ~tw. M w t  nt the pr~loctiuil thus far has k e n  from Diwouery 
claim to Clairri No. 4, bellrw Di~covrry, inclr~sive, and extensive work has Imn done 
in thb portion nl thn valIey. Boilers up tu 20 Ilowpower were in w and hand1r.d 
Lmm M tn eW cubic yards ot dirt a day, with a fuel conwmption of a c a d  of wood 
every U haurn. The w n d  -t $10 per curd defivewd on rlaim. W~yps were 
~nera l ly  W a day aud Iaarrl. 

Last nurnmer developrnenh TPM being made tn within 2 miles oE the Cl~ataz~ika, 
and it m m s  prcihble that a~ tile ~ m d i t i o n ~  of development h a m e  mow hvorable 
conftiderabte ground will be worked at a profit in t h i ~  lower portion of the valley of 
CIeary Creek. Z t  iR probable that nzuler the condition8 which erieked in lROQ 
 gravel^ cool4 not be worked at a pmtit for n .gold content of lees than 3 c~nta  to 
the pan. 

Ditches are h i l t  with dificnlty, md  the cost of pduct inn  jn some ram wm 
i n d  hy tbs frown mock and " 1 ive water" in the lower gravels. 
On Fairbetnb Cmek there wm, in IN&, active work from No. 8, a h v e  Dincovery, 

to KO. 8, below, jncludingsht 4 miles of the valley. The depth to Ld rock ia 18 



ta 60 or more feet, The value! were r~r r ied  in I8 inchoa ta over 7 feet of gravel, 
with a width varying from 45 tn 250 feet. The marsest nnmt wau vslned at $190. 
Tile averag valum were prohbly 5 tn 1Q mntR to tho pan, but were omionally 
much hiplier. Drifting with stmm point wm the favorite method of mining in 1004. 

Conditions are practimlly the Hnme on Pedro, Cl~ary, and fair bank^ c r e e k ,  and 
they all carry abont the Pama amount ni writer, which in dry mmwnn will probably 
b~ ehort of the demar~d. All are depenrlent on the lower v ~ l I e y ~  of the lar~er 
~tmm for 1unllnt.r. 

The quantity of gold in the gravela, and their exknt, seem nomcient ta givo the 
camp s permanence like that of the other placer wn~pa in the Yukon-Tmana 
country. The depth of tho deposits has rendered the work of dcveloprnent a ~ l o w  
one. The claims require capital for their develupment, and the method u d  nmt 
exteneively ia atmm drifting with points. The expen= of working tlto pro~lnd cnn- 
mtnea probably from one-third k~ one-halt of the output, and t11e total prorluction 
fmm the do= OF naviptiion in 1903 to the end of Jnly, in 19Q4, wm pmbmhly not 
lws than 960,000. 
No law ql1nt-k~ vein8 were ohrvcd,  and the cnnditinn~ are apparently unfavor- 

able for quart= mining. The origin of the placer gold i~ pralmhly tn be fo~rnd in the 
emall quartz stringera whirh o m  generally in the ~chi~tR. 

The large influx of prospectors ta rc'arbanka Id ta an emmination 
of the d jec~nt  regions and rc~ultcd in the finding of gold along the 
h s e  of the Alaskan Kange 50 milcs south of F~irbanlra. So frtr as 
known the commercial possibilities of this now field have not yet, been 
iIemonst~.~ted, though a number of miners appar to he mtisfid at tho 
outIook. This area south of the Tfinana wns formed into a ntsw dis- 
trict under the name of " Bonnerville." 

The Alaskan Mounhins which hound the Tannna on the south are 
known to be in part made of metamorphic rmks which are qaite likely 
to be mineralized. The range  fall^ off mthcr abruptly to the Ttlnana 
Valley floor, and itii northern front is partly hnried under s mantle of 
stratifind gravel deposits. These beds wcre observed by the writer 
along the ~ n t w e l l  River Vall~y, where they fire mvoral hundred feet 
thick, and nre prohbly auriferous. Tho writer's investigations did 
not establish the presence of workable placers, but an ahundnnt-e of 
fine colors of p l d  was found i n  ths beds of streams which dissect the 
p v e l  deposits. A natural inference js  that the heavy grnvol MA 
thernselve! are auriferous, though opportunity wm Iaeking to rnake 
any tests. 

The.ee heavy heoch grwels Iie in such a p i t i o n  that, should they 
prove to carry values, they could lm hydmulicked to advantage. 
Moreove~, their location along the dank of the mountains gii-es oppor- 
tunities for bringing mter to them nnder any head desircd. If gold 

, has, therefore, been f o ~ ~ n d  in this district in commercial quantities, 
the conditions for explomtion seem more favorable than in most of the 
Yukon mmps. It shourd he borne in mind, however, that the district 
lies 60 or more miles from water transportation. 
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BIRCH GREEK DIBTRECT. 

In the Bimh Creek district developmanta have been relatively slow 
since the first discovery of gold in 1894, and especially so since t'he 
attention of the mining mcn in the region has been focused on the 
new Fairbanks placers. Work w w  carried en in 19U4 on a number of 
creeks, and the production probably equaled that of the previous yesr, 
being between $150,000 and 1175,000. An attempt to instdl a smaIl 
hydraulic plant on Mastodon Creek was unsuccessfuI because the plant 
waa wash4 by the floods tattending the heavy mins. The steam  hovel 
installed on Mawmoth Creek in 1903 wrw not operated, but this enter- 
prise ww only delayed and not abandoned. 
In the late summer a discov~ry of placer gold mas reported to have 

bean made near the mouth of what was named Gulden Creek. This 
stream enters Beaver Creek from the west, near the edge of the Yukon 
Nab. ks the main dream i s  navigable for small .qtesme~u to the 
junction with tha Golden, the locality is ewily accessible. About 200 
men reached the locality before the winker set in, but no extensive pros- 
pecting wasdone. Good authorities s t a h  that the surface gravels yield 
half a cent to the p n .  From another source it war learned that a 25- 
cent nugget had been found. No attempt was madc Iast season to 
excavate to bed rock, which is probably very deep. Winkr digging 
now going on will doubtless show whetbcs this locslity carries any 
workable placem. 

FDRTYMILF: AND EAOLE REGION, 

!!?he Fortymile mogion continues its sword of being csaentielly a dis- 
trict of ~mrsI1 operators, ~ n d  its production varies little from year to 
year. Some abortiva attempk to ost~bliah large mining plants bava 
rather dimuntged capitalists from entering this field, which would 
seem, however, to promi~a large returns to properly rnunaged 
enterprise*. 

At the present time tho most jmporhnt gold-producing araa in the 
vicinity of Eagle ia on Americnn Creek and its tributary, Discovery 
Fork. A hyd~.aulic plant was installed on Amerian C m k  in 1903. 
A flume which had a length of 7,200 feet and a, capacity of 1,200 inches 
brought watar under s b a d  of 150 feet. Two hydraulic elevntom 
were to bu used, but the W R ~ Y  supply was found inuuficient for the 
demands of the pIant, and in 1904 modifications of the method were 
being tried to make a more effective use of the available waters. 

Several creeks below F~gle  which enter the Yukon from the west 
have been small producers for a number of years. Among these, 
Woodchopper and Fourth of July creeks gave employment to a scorQ 
of miners. Worthy of note is tbe finding of rich placers in the upper 
h s i n  of Washington Creek late laat summer. One $168 nugget was 
found in these placem. 



TWO outfit& were working in 1903 on Discovery Fork of Fortymile 
River, nnd in 1904 excellent results were being secured here by the 
use of an aatomstic dump gate. 

Pmapecting was active and during the winter of 18034 bolles had 
been sunk on an island in Yukon River opposite the town cd lbgle. 
Favorable prospects were reported, hut as water had been struck 
below tha frozen ground the work had h e n  discontinued. 

The placers of Wade Creek, Walker Fork, and Chicken Creek were 
said to have yielded well, and Chicken Creek alone is eltid to have 
produced $10f1,00C). hb work was being done afi the " kink" on the 
North Fork, where 8 large enterprim had been entered upon. 

A m d i n g  to cnrrent reports a plan has hecn formulated to work 
the placers of the entire Chicken Creek baain hp hydmulic msthoda. 
It is propod  to bring-mter by R ditch from the upper p r t  of Mos- 
quih Fork, and it is claimed that thus 290 feet of head a n  he securcd. 
If this plan j~ . s u ~ ~ ~ P I Z  it will ~ ~ n d o u h t e d l ~ ~  he followed by othom of 
similar cbmcter. 

Gold Run, a tributary of Slate Cmek ahl i t  4 miles long, located in 
tbe Fortymile &in ahout 75 miles mutbwest from hie, w m  the 
scene of some activity. The bed m k  is schist; the depth of tba 
gravels is ahout 12 fcet. Open c t ~ b  am r~wd, and tbc dump grrte is  
the favorite method of grottnd alrticing the glavel. Soma of the 
ground i s  reported to average $30 to the hox l c n ~ t h . -  Although no 
large values have k e n  found, the discovery iis of itl~porhnce in  how- 
ing tbe presence of gold in the remote central portion of the Yukon- 
Tanaoa, country. 

KOY UKUK IlIsfRlm. 

The Hoyukuk district, t,bongh witbin the Yukon h s i n ,  is  isolated 
from the othcr camp. It4 diffi~ulty of m e s s  h m  made it possible up 
to tha prcscnt time b mine only She richest placers, hut the distribu- 
tion and occarrence of these indicate that this field will continue to be 
a gold producer for some time to come. With freight st 9%) a ton, 
not including a nlcd heulage of PO0 rnile~l or more, and wages conse- 
quently at $8 or $10 rt clay, it is manifestly impossibIe to undertake 
any extendvo oporst!on.r. 

Heporh have beon received of the discovery during t.he lad s a ~ o n  
of murkable pl~cew Q I I  Wiseman Creek, an eastern tributary to the 
Middle Forkof the Koguknk. Here 20 men alw .mid ta bare mads 
goad wwes. Rich phcers are reported to hare h e n  found on John 
River, nearly 100 miles ta the west, a4 well RS on IITild Creek, in 
tretwesn. These facts indicab a wide distri1)ution of the ptacar gold 
in the Koyukuk district, for the alluvial depoaits have been found 
ecsttered over an area 50 by 100 miles in dimensions. The last season 
was less favorable for operations t h n  the previoas one and the out- 
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put mas probahly much less than in 1903, though exact figures tsm not 
available, 'Sbis, however, led to greater prospecting activity and b 
the wnsequent discoveries above mentioned. 

COOK INLET REGION. 

In the Cook Inlet region placer mining during the past year wag 
pmctimlly confined to a few creeks trih~lhry to Turnrtgxin Arm. The 
A l a a b  'Central Railway, under canstruction from &sumeation Bay, 
dl1 Im of material benefit to this region. Mr. MoEt descrihs the 
redon in some detail. Attention mill here be directed only to the fact 
that practimlIy all the mining is  now done by means of hydraulic 
planh. He reports that 7 hydmulie phnh were in operation last 
amson. 

COPPER RIVER BASIEI. 

h s a  definite infornlatiun i s  a~vailahle regarding the Copper River 
camps, a~ them have not bee11 recently visited l?y any of the members 
af the Geological Survey. It appears, holvever, that the Chistochina 
district is holding its own as n producer, rtnd t h t  prospecting with a 
mall production, looking toward important devsIopmenta, baa con- 
tinued in tho Nizina district. All of the Copper River camps are 
retarded in development by the high trrtnsprtai;ion charges. It is 
reported that the cost of carrying  upp plies to Chistoehim is 30 mnta 
a pound in winter and $1 in summer. A hamway, reported to be 
under construction over the paw hy which the trail leads from Vddez 
to Copper Center, will probaldy materinllg reduce this cost, but until 
mil or wwon rmdv are constrrrotd tbe miner in this region, as in 
other parts of Alaskaf can only exploit the very richest placem. 
On Slate Creek, in the chistochina basin, a hydraulic plant has been 

installed and successfuII~+ operated. This is supplied by water through 
tr ditch 2 mjles jn length. Most. of the other operations of this di8- 
trict appear to be corlfinad to L6shoveling in" methods, with same 
ground eluioing. 

SOUTHEASTERN ALAEKA. 

An account of the placer mining i r ~  southeastern Alaska will he 
found on p a p  5 1  and 88 of this bulletin. It appears that alluvial min- 
ing during the lmt year was confined to Porcupine Creek, where no 
.impartant developmenhs were made in 1904, and to Gold Creek, at 
Juneau. The Last Chttnca Company, of Junetru, has conatruct~d a 
large flume to carry the w ~ t e r  of Gold Creek around tbe basin and 
has also enlarged its drainage tunnel, 



METHODS AND COSTS OF GRAVEL AND PLACER MINING 1N 
ALASKA." 

GENERAL STATEMENT OF ALASKAN CONnETIONS. 

Mm*er mining is thwt form of mining in which t.he surficid detritu~ 
is wm-sbcd for  old or other wluable minerals. W h e n  wahr under 
plrLqurr is nrnployeil to hremk down the gravel, the term hydraau7ic 
mining is gencrallg employed. There aro deposits of detritaI mnte- 
rial contuizling gold which lie too dwp to be profitably extracted 
by srlrfrtco mining, and which must he worked by drifting beneath 
the rrverlyin~ hrron material. To the opsrations necmziry to extract 
nuch auriferous rnskri~1 the term drifl ~ n i n i ~ z g  is applied. 

As nearly a11 mining in ~l luvial  deposits comes under the head of 
~ lrrve l  mining,  that k r m  hn.9 h e n  adopted in the muin for opcmtions 
dcvcrihed in the report of which the following chapter is tl summarp. 
Owlt~ion~lly, however, the precious mineral sought lies in a nlatrix 
of tine sand, or even entirely in the crevices of the bed rock on which 
tho nlluvial deposit rents. ObviousIy the term grave1 mining  doe^ 
not cover tbp, cams in which dctrital gold is sxtmcted from ~ u c h  
matrice#, and the gennral &rum placerb mining has h e n ,  therefore, 
ndded i n  the title of tlris report for want of a name which shall 
inrludc all operations considered.C 1Vhcn in the eubaequent matter 
--- -- 

uThc Aa\~tmrrlv~u below nm extrafled Itom r I o r t h d n ~  report on the " M c t h d s  ant1 Cuaba o l  
I:rrrrel nnd Plnccr UlnEn~ In hla41;ft" (Bulletin No.263). The data, lurniuh aa rlmo npprnxlmntlonn 
sr lhn ostum of tho work pormlls. The coRt of ell mpplle8, raten of tmnnplrtatlon, C M t  or Inhor, nnd 
rlnrrlptlrnri 0 1  rvntrr, tltuber, snrl fuel remrlrcea inall Imprtunt pnrtn 01 tho Terrltory.nw w~l l .  ~a f1111 

rlp.rripthmr t ~ i  ~ 1 1  the mrthorln nl mlrilna employed, will be glvm In the final rfpml,  
hl'lnrvr. ncmnlirlR kr n 9rmttish definition, I sa  place ntrr the h k  01 w river where gold dud Is 

ioclntl. 
Llndley nn M1nen.m. 418, makm the falloarkng cmnmeuts: 
-&Dr. R. W. RRyrnond ( G l m ~ o f  X i n t n ~  snd Jletallurgimt Terns. Tranu. A. 1. I. E.. vol, Ix, p. 

IM) fldinm thr rvont pplaccr AC R d e p l t  of palunbIe minenrl I m d  in partlciee in allwidurn trr dllu- 
vlnm. or h4n 01 drearnu. Ile adrls to the definition thc atutempnt thnt, by the Unlterl 8tat.r~ 
Stntut- all r l v p d r a  no1 ~ I a s l e d  ns ~ e l a a  or mck tn pluce are comIdered $rlncw#. Aa urrr akld by llle 
Buprfme mllrt 01 the unlrd States (Repwl& v. Iron S. 3t. Co.. 116 I?. F.. srrt+WX 6 fiup. Ct Rcp., 
m11, In d!~l~lgolshltig the kvo clarres of 'Placer mines. Ulmgh mid by the htutem La 
li~rlurls all otller depoaita ot mineral matter, nm t h e  In wbrch thb mlneml 19 generally ionad In 
the wltfr rnnlerlals rhlch cover the earth'asartncc, and notmonp the m k s  beneath.'" It I s  cvl- 
d m 1  that zl~c tcml plrtxr minlnp gs wed In ihep-t report cavern a much more llmltpd ficld lban 
wuulfl bc the 1-uw mere the tern placer n M  in Its bnad leml wnse. 

o ~ h c  tsrm d u r W  mlnlrrg. u d  in Amralia, Is not ge~rerally employed la the United Slat* 
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thr! t c r n ~ ~  gmvel d~po* i t ,  gravel mushing, and gml-el mining rt1.o 

e~~~plopctl  they mast h udel%tood, for thr, eakc of I~revity, to indnde 
the considamtion of all clwsea of depcwjb in which gold of detrittll 
origin is  fonnd. 

'P'hc term '%??ut!iaL'' l l ~ f 4  hccn ~ p p l i ~ d  to plwer dcpotrikl~ formed by 
the rottifig of rock in pl'lacc! to gmater or lc .~s  depthit Such dc~msi t~  
do not occur in the prtioas of Alaska visited, and may he excluded 
from conside~ntion. 

In regtriad to the valuahlc! matents of the deposits, it ~hould be 
stated thtrt, in  all the crtrcs here considered, p l d  is the ~nino~al sought. 
Ylatint~trl or RRJ rrzi~~cntls of the platinum gruup Itnre not been found 
in paying quantity in auy p r t  of Ali~sk~. dlluvirtl tin has heen 
found ata1 mined i z ~  thu western portion of t t h ~  %ward Peninsula. 
The deposik mere not. hen-crer, visited hy thc prwent espedifion." 

CLASSIFICATION OF ALLUVIAL GOLD DEPOSITS IN ALASKA. 

The ~ l lur id  gold deposits of hI'1~4kn tny- hc dassitied rts followa: 

Creek plwm ............I Y h r p  in, adjacent to, and nt the lercl nf small atrcs~aa- 

Bench placem ..-..--.--.. l'bwm in ancient PCmnl tleEk_v;rit~ fmm 50 to 300 fed  i a lare pmwnt ;tnatna. 

Sea-kch p lmm -..-. . .-, Plar~rs  djdjacent to the e h u w  to sElirh tllr war- 
hnve acM. 

Lake-bed placers.. . . . . . . . I'lwew i~~m~nlul~terF ill i t i ~  ljml~ t r f  ) ~ w i ~ t  ( r r  mtnicat 
l a k p ;  ~t*nentll,t Irmi~rd I,!. lsl~$sliulp?r trr gl:bcial 
tlammin~. 

- - - . . - .  - --  
'1 FAR* ntld hrjll, Jonr.. rthl. 7;. .\thy 5, I y U ,  p it:, 
~ S C C  the rclxwt 01 h. J .  f'ullicr (Bull .  U. S, rieol. Surt'rs Xo.lCd. I'M! lor aa exhawtlvc amuu$hL ul 

the Ywk tln d w s i t ~  
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Thc n ~ t l t h t ~ l s  of working the allllvisl gold depositn ma shown in tbc 
lullowing tnldo: 

I Olwn I-oltiap, w p m t r  Ptrippinf?, tmrk BY-tern, snrl liy- 
) rlnnlia. cltwet~lr. 

(:mk plntrm . .... . . . . . . . 

B P I I ~ ~ I  pImwm c t  - - -. . . . . . Fl yil m ~ ~ i i ~ k i n r .  1 O p n  rnttinp, PepRrnZ~ ~ttippinp. uti(l rnll~~velit~g In. 

I TJvn  cntling, qmmte  tripp pi^^^, anrl hnrm ~rrapinu. 
Shalt adit, rlriftinp, ~ n r l  t i n l l ~ ~ r i n ~ .  

) Rhrft clr srlit, t l lrwia~, t l r i l t ln~ ,  li tblr tlmlwting, 
I 

I Iy~ImuIicking. 
1 l ydmnlicking with hydrar~liv elevator. 
IjmrF~in~. 
Open r ~ ~ t t i n ~ ,  ~rpstlrte Ptrippinp,n anrl whoreling in. 
1 I ~ J P ~  c ~ t t t i t ~ ~ ,  &ptntte Ptripyinr, and lkom stmpina 
Olsn+rntting, wpnrat~ ntripping, and idem ecrapin~. 
Olwn rnlti~~g, R I ~ ~ R I ~ P  &rippinE, whwlinp, and mhlr tnun. 

- - - - - - . . - - - . - - - - - -A A - - - - - . - - - + - 

nChrrfptrl to Inrleppndent nnmuol. The mtrlpplna aenrral1.v I'unnl.itr 111 1nbx1.n " miirk," n mlxtilre 
olrrllt ~ n d  1rr. Isl i ivh i r ~ n > u n r l ~ l o k d  r N .  

ha'n\n-m -11~wrc11ii~ intr* hjxr.- nrd pmund slulrc. ~ n t l  rucktbr work. 
r1)rtrirn. \ -r i~ir ir  Vmm 3 h Fn fert in thlcknwr. 
dllftrilli* \-ltr?lnq from 5 tn1M fpcr in  thicknew: In pnrlu LhcYcwnrd I'unllisuls trl W Ire-1. 
F D~trirur front 3 to fmt tn thickness. 

I C ) I W ~ I  mttiny, rr.psmi~ rtripl~irig, and d m  ~ l l n ~ ~ l .  
/ l l p n  cmttiny, wlmmtr ptrlppinp, tmrk pf\'hzpl~~, nnd inrlinr. 
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Grav~l-plain (t nnd ~ F L )  ' H ylmnlirkinp with hpdranlic p l e w t i n ~  
f'luluru.rl I )pen ruttinp, .wparatr: dripping, and s h u r ~ l i n ~  in. 

: Shaft. t harvina, and drifting. 
- - - . - =  .- -- 

F a - h c h  ~ b l a ~ * . n t b  ...... r>iplLitir ~lmllnu: pits a1a1 uhoveIinp in. c 

Drt~leinr. 
Sprvial clrric-PN. 

Tho above rlwsra~ nr0 I)H.Hc~ on r)p~mtjan* nctttaEly seen during the 
Reason of 1004. Hu~grrstions connrcrning tlw application of other 
methods to cortaiil fn1.m~ of d e p n i k  arc given in the body of the 
main report. 

In the  district^ visited the drpmitn undcr eq~loitation as above 
clasajfiert were IM follown: 

.......... Sonth C a d - .  ....... J~rnenil.. r w k  and Iak~-lml plm~. I - 1 . -- 

Interior ............ Jrtlin .............. I ' m k  and 1r~nc.h ~ ) l a m ~ .  
1 I(1ondilr .......... C w k .  Itill~iltr. an4 l n l c h  plasem. 
I 
, Eagle ............. r r w k  anrl t6.nrh plnmm. 

Rirch Ct~ek  ....... -k, hill~irl~., and r i ~ ~ r - E \ ~ r  ~ I B C T T L .  
Fairhnke ......... ('nwk pIar.t.w. 

Fewad PenimeuIa ... Tome ............. l ' w k ,  t~ill~irltb nntl h ~ n r l ~ ,  ~ravsl-plain 
H ~ I \  ectr-tlrmch ~ ~ I a r r w ,  

........... , C7orindl I C:rrck, hillniilr, ~ n r l  river-har 1ilacers. 
1 Solomon ......... .: C'wk ~ a t l  ric~r-llar pla~um. 
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Xn t.hc. districts not visitad thn clwwn of deposit:! are as follows: 

....... b u t h  Cart~b ........ I Ptrwupinc.. 
Nlxinn ............. Eju. 

............ ChLna C m k  placcm. 

.,.......... Do. 

Interior ............ 

MINING METHODS AND CQNDITIONB. 

Fortgn~iEu ......... Crcek nnd lwnt-l1 iblaww, 
Hninpart .......... [ Do. 

%~.lrnl Peuik~~ula -+.I Tupkok ( N o m ~ d i s t  1' C w k ,  perl.pFfiirt, r m u c l  I P C A - ~ ~ I I . ~ E  

The mining of pFarer gold i n  Altwka is carrid on for tho m o ~ t  prwt 
doring dump, d n l ~ ,  . i u g n ~ B .  rlnd Spt~rntwr. The: guld-hcnring grxvcl 
ininn! rlr~ring the wrnainder of the p a r  1 ) ~ -  wintpr drifting rlocn not, 
exceed J 5 prr cent of t hr tntnl nnn~lnl  nrnntrrrt ~?ttrnrtc?cl. 'J'hc gold an 
not hr 1v~*Lshtd from this grax-el until thc ma.;ntion of w i n k r  co~rtlitions 
lilwrntes tbcr w a k r  i r r  spring for ~lnicinlr; l lulponrs. The sll~icing of 
t he  ' *  winter dnmps" tnkpw place during the lattor p ~ r t  of Mny. 

Many of the trlrthods of mining llrirc lwen devcloprd n~it~h in t h ~  lmt 
ten yenrs to suit thv nnumnl renditions existing. in thc northern gold 
fieida. Grtl~rl miners fro111 othrr parts of the world Sotint1 tllnt in 
AZwkn mnch o f  thrir prrvinu~1 cspcricnre proved of no special l w n ~ f i t .  
On tllc othpr hand, IIICII without prey inn% eqwri~nct? in mining, but 
pwswaing ingmluity, IIHVI! O C C R J ~ O T I R ! ~ ~  ~(lopteri dejices whirh hare 
prored ctiicicr~ t n nd ~tdaquutc t n ~ n ~ t a t  t l ~ c  nort hem uonditionr. 
M~thodr; mhirh b t d  Ijcm c~ondcrnn~d or tried mitb ill s~~cre* in other 
countries hnve givcn good reatllla irr Alwka, while tbe attempts to 
appl?- hy drnnlic or rrl~ehnnim1 m~thtnls  nf wtafhinhed repuLqtion dw- 
where liar-a flrqnently ~ ~ ~ ~ n l t r d  in igr\o~~~iniot~rr fnilure. 

Mining opcr~tions h n v ~  Iwrn mndtl cliIKcnl t tthc rrhort availnble 
senson, tht! I1tr.k of plnd~ tn tlm R ~ ~ ~ C H I F I R ,  panr m a t ~ r  supply, pwrty 
of tirnhr rt-ao~~rveir, h i d l  m.qt nf 1nlmr allti tronsfortntion, concentra- 
tion of gokl on nnnd jn t hr hed rock nnrt comparative!?- great tllickness 
of Imrmn o~crhurden. t lie trmcn, or worst! ~f ill ,  Eialf-frozen wnclition 
of tho gmcl,  lack of w q p n  r m d ~ ,  and inadequate mining and police 

I 

...... 1 Port Clarence 
I Fairhaven ......... 
I liongawk .......... 
I 

p1ar.e~. 

Crcek R ~ I Z  Iwnt-11 1 dawrn. 
Da 
Do. 
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regu1ntion.s. In ~ p i t c  ol thaac ok~tac le s  the wide' and fairly r~tlifnrr~r 
tli*tri!r~rtion of nlh~viul gold ovcr large areas of Alaska hi t l~~lrt (~  tinos. 
plnitcd, I,lw ~~ttifoclrtuly I~ei~ltl~flrl nnd @\-en cnjoyal-hc climukr: sf tilt! 

r(wntry, ant$ thc prosia~i tr nf the pbenomcnally rich gold ticldx of thrs 
I3ritinh Y akon territory, offry x pertain just.iticntion for thp prwent 
~'n~rgt'cic prosp~cting mtl mining for owr so r?xt~ttnivo nth srr!ib. 

Thc mJn impressions (1erii.d from nn i n s ~ ~ c t i o n  nf t,he plncct gold 
jifilds of thc north rrrp follows: (I) iwr:rtions requiring Ihr* instal- 
Intion of eyenwire plant5 nrp f w q ~ ~ ~ t ~ t l l -  1111~1~rtaken hrfcwc ndrbqunbn 
wrupling of t h ~  grcltrtld httr 1,~m r l o n ~ ;  ( 2 )  t l ~ ~  t~lclthod~ of mining nut1 
pm,rlreying (.he nu t-ifero11.i tnattmrixl. while rrft~rl Imving tnrrrlt to F ~ F !  
d~sircarl f ~ R H I  the s t n ~ l d p ~ t i n t  of wonol~iy. :lst3, i 11 f he mni~r, 1 1 ~ v ~ S o p i n ~  
along fnrcrr~il~lr* litws: (3) t Ilc goId-i\--assl~i~tg ~ t l d  ~olc2-~trvitkg nppli- 
tli1l,rs i r r  IISO nrn, in nnmrrorrb crweb. in~?fcllx:1l11~* t 4 r l l d ~  tint1 iti~fficirsrat.. 

I .  1 I ~ P  rvinlling of p I d  f r o ~ r i  rrlllrr-i:tI rn;ltr!ri31 i.; n 1,tts.inew diflior~lt 
hut11 to lertrn rtad to corrduct srrcc~- -~ fn l l~ - .  'Thrb cnr~ful nlincr. like 
tile CRI'CBIII rnnnnf~wturo., will g i , r j r ( b  :IS n~ucbh sltrntion to one pnl-t of 
hin 1)usittesn an to enother, i~.rrrsp~ctivr t jf  the M'KIP on which it iseon- 
ducted. The ~?xtmsite hut. not r~tiint.kd,l~. vicb pld-lwnring arm of 
Alnskn oA'rw H firltl for n~cn wbn Ivoplsr I r ,  rnnd11t.t tllrir opmtiona 
wit11 enrlngy, intellig~nce, and rtnonnnly. 'PO nt,hers it crln  rod only 
~~ltirnatc pnlrert,r- and drlipair. 

The South C O I W ~  prnvi~~cc is ~11tir:lrtrixt~d lbp honvy graderr, nlrun- 
tlant matcr sapplj-. ~ n r l  pocnl tiinOrr. ( ;r , ld- l~~n.ri~~g g r t ~ ~ r l n  Rre, IIOW- 
el-elb, distributed in sr~lnll (lr~nntity n t d ,  homrcrr g o d  the conditions 
for the ir~uhifntion of kydr~ll l i l :  piatlt~, the ])rovince Z'AIIIU~~S an anim- 
portant producer of ~llt~rit~l gold. 

The Interior p m r i t ~ ~  pprotniwu to van tinuc for ~tlmny p a w  a fnirly 
important producer. Gengraph icnrall!, ronaidernd, the phenomensd 
Uanadifin tlepa3it.s of the I\'lrrrbrli ko conlo ~lnrier t h i d  provinc~. No 
p r - P I S  apprnrb in~  the Klonrli k~ drlxjsi ts in rirhne~s h a m  heen found 
on tho Xul~rirti~r sidc. hrrt  a I r t ~ p  Rrra yet remains to bc prospert~d. 

Owing to t h ~  trrpo~~"pIiir c.ot~ditiorrq, low grades to creeks, snd 
i n ~ ~ f i c i e n t  rn~~ter S I I ~ I  11y st 311 R V I I ~ ~ ~ L I I I F  el~mtion. hylrnulicking on 
nrly hnt tllr snlxllrst srrile- i.; itt~posuif~lt.. hlnny of thr creek deposits 
are shnllom, and. hrxidr+ t IH* priri~it . ire method of  shu.r.e!i~l~ into sirtire 
boxes, sv I~arg~Cy irt  p~~rtirc*.  I liere in 1 m n s i d ~ ~ n M e  field f o ~  the in.rtx1- 
ltttion of I~or~~-w*rnping ~~trtllorl* rind t h~ installat ion of sirnpfc 
niechanic.:~l pl:rntn. Solitll?. f w x ~ r ~ c r e e k  tlepsikexcwding15feekja 
depth t a n  Ire most econnmicrilly w01'1c~d l y  drifting ~ U P ~ ~ O C ~ F ,  a.3 bere- 
tofore. Esperiencr p i  trrt! in ~ I I P  KEondil;~ FIRS heen jn~*~Iual~le  to the 
nlinnr~ now da r~ lnp ing  Chr nc*w I4'iti r l n l n k ~  field. mlew is room, how- 
aver, for con~idcn~frlt? inrl~mvi?n~~nt nnd reclz~rf~ion of expense in t . 1 ~  
m~thorin ~rnploy~d. 

The nmt.~rnl contli tionn pmv~~iling in the A41mkn i n h i o r  gdri tield 
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imply great age and erosion sabsequent to any deposition benenth sea 
leve,I. 'Copgraphic conditions exercise a remltrkahlt? control over the 
methods which can profitably bo employed in gravel mining, aucl the  
prospective, miner neglect8 a vital part of hi@ prepration if  he does 
not study tbe topogr~pbic features of a given diqtrict in det~il  before 
entering upan operrttions. In California and Austwlia the geologic 
and topographic conditiaos favor the p k e r  miner. In other coun- 
trisa, notably in Siberia, A h k a ,  snd the Yukon territory, they aarr: 
i~~ imica l  to his success. In Alaeka, as a rule, alluvinl gold is almost 
entirbely lncking where t iurhr and water are plenty, g~vdas steep, and 
tho ground unfrozen. Where gold is distributed in playing qurtotitj~ 
water slipply i s  indeqwte, timber ifi poor or ttltogether lacking, and 
the miner I I I U H ~  provide gmdc for his boxes and du1q-1 for b i ~  fnilings 
b-v artificial means and meet the formidable condition of solidly frozen 
dluvium. Bench deposits, wh~ro grttvel can be moved on natural 
grade, occur in bath the Fortymilo and Ranlpurt districts of interior 
Alaska, i l~td llava been made to produce a small amount of gold by the 
hydtnulic nlethcd. Although it is uot irnyossihle that extensive and 
vduahle bench deposits may yet be found, no de.pposit comparing either 
in extent orn in richness with the Fmons '' w h i h  chtlnnel" of tha 
Klondike has h e n  discovered. 

1 n that ppvrtion of the Alaska interinr  Iying hetw~en Circle, on the. 
Yukon, and Fairbanks, on the Tanana, thc rnoun tains ~eiso to heights of 
from 1,500 b 2,000 feet abovo tho level of thc streams, have roundod 
tops, and s l o p  to the intervening vallojs at angles which do not exceed 
80 degrees, nnd oftcn ara not greater. than 10 degrees. The streams 
and valleys aro on a gently desmnding plain, the grade of which docs 
not cxmed 3 per cent, excapt in the upper one-hnlf mile, and frequently 
is not over I p r  cent. The mountains ttre referred to by the inhaM- 
tants as " d~meu," n~ld the W O Y ~  fairly well dwwibes them, They 
pres~nt what corresponds most n~arly to thn nppbr segment of a great 
ellipsoid cxcept in the mqea whera the orosion has not heen suficient 
to accomplish the ohl jh~~t ion  of rt still mare ancient topogtrrphg, 
This ancient srrrface, remnants of which are visible 011 the bps  of the 
highest mountains, was evidently a he-leveled pldn which was 
approximately 2,500 feet shoco the present dminfig~, plain. Although 
tha base-1evp.ling is apparent to the eye it is not evidenced by the 
presence of rounded gravel an its sui-face. The lack of gravel is 
actbounkd for by the fact that the second denudation has progressed 
for n great period, and tho compamti~iely small amount or vertical 
section of gravel which existed ~ubyequant to the elevation has been 
worn away. 

To the Klondike recer~t streams have cut the old Pleiwtocene cham 
nela and have reccocentrated tho gold a The gold is ahotit equally 



Ilistrih~~trd in thr old ~ n d  ill t h ~  new grrrr~l.. From the miner-s 
nbantlpint, t l ~ p r ~ f n n . ,  in thr- K l o ~ ~ k l t l ~  rt-gic~n tht!re nre t ~ r o  great 
t-l~wcrcn of nlininp to IN% rcrnritlr~rd. nnlltl*ly. c1rr.k milling unri hench 
tnining; 01 i th i t l~  of thtlsc* t \ v ( ~  ~ ' Z I ~ K W S  t h r r ~  i. IHO 111irling in the Kloo- 
clikr of p~mlnt-tivr itnpclrtntil=r. 

IH t IIP Ri rvll Crrrk clistriv~. p.;l~c*cinll?- c ~ t l  f ) I -H((H'oc~~ Creek, thew i~ 
R very ~rnsll zlnlount 1 3 1  KRIVI*~ ill lrlw Fl~nrlc*hcs,  whirl^ rnar hr: trrnled 
I~ill.rid~depo..rit.u. 7 t h  11,1lk rlf t l~l l  minitlg. prrh~pr ! r o p t . c ~ n t  of it, 
i d  r.rrt.k n l i t ~ i n ~  in it3 ~ n r i r r t ~ n  fortl15. 'I'tlr to r~ t~ t r  I ~ ~ n c l i  dt-prit, hi l l -  
.qi(lp dqmrit, 11t1rl thtr I i k ~  r l  rP vtbl:\' lot)..rt1ly n~~pl i tv l  11y t ! ~  111itler.q nf the 
nt>t.tInvc*at, ~ t l d  ~ J E P  H I ~ ~ I I P S  tli-P g i w n  to rlnvntwrlf n~ i t i i ng  to wlriuh t h ~ j *  
do not i n  any  wnnr ~ipply. 'Tlliw ltn)*rnt>as nl' ~~on lo t l c ln t tu .~  iu npptimnt 
i n  t l ~ p  k' t~ir lu~t~kn 11istrit.t. 11 11r.r~ t lw t ~ r ~ i l  (wt~ch  mining i~ y ~ p l i ~ d  on 
Clrar>. Clrrt-k bn thr opt-1-i~t ion* which arc in progrc3nn at i l r t a  lrft, 
tlnnk cbf tilt* strminl onn-f'rrtlt-th nlill. ninwr t h v  junction of Clt.nry ant1 
Cht~than~ rt-t*rku. 1311t w I ~ r ~ , r t t n  1 tit! drpth to tml rock in bht? ~nrtin C ~ P P I <  
nt thiv point in 1% frlttt,, thtb rlt3l)th or1 thlb s c ~ - t ~ s l l ~ r l  hc*nclr, 700 falet to 
thn Idt, i~ tll fwt. I & H ~  tllr Iorc-l o f  thv  )wrl r.(.~ck t t t  which tbt? j i s ~ v ~ l  
i~ found is pnnu4,ic'nlly t l i v  w m r .  1 1 1  t l r l k  trtlrm raw, tinm~Ey. i n  tho cr~r,k 
wol-king. t l ~ o  ovcrll~u'den i s  li f r v t  o f  ~ l l l l ~ k ,  while in the " 1wnch" tn 
t h ~  1 ~ f t  t hr  ~~~~~~llutrlrli is ~)I'cI' 4.i fwt of 11ll1r.k. ' l ' h ~  gvnt,l~. nlnpirrg 
side of tbr v a l l ~ y  kt. Zlliu ~ w ~ i t l t  is ~ ~ r i l b r o k ~ ~ l  iir o ~ ~ t l i t l r .  

0hsrrvsbit)n~ nlrlng tllr \-iu.Eu~ls ~ ) r o d t ~ c , i i ~ g  crccks nrld from the 
hilltops Ilnrc fnilrrl to tlirtir~gl~i.;h nrty tmcar< of lwarh tr)p"~mphy 
in t he  Fajrllanl;~ Oistt'ia~. Suc.11 ~>ltirtar ntining ~s is cfirritrl 0 1 1  t h p l ~  

ronrps antLtm llir hmtl of crrht~k  inin^ in^. (;rolocicrrl cv idrer r .  how- 
CVW, sug~lrst~ f hut Iw~tc-ll drln~ni t 3 1 * 1 ~ 1 1  I' irl thr rtlfiat~ lying I w t w ~ e ~ t  
the F~i r l lnn l i s  tbnd JZan~lelst r f  inlrirts. 

Thp tnethod* lillpiicll~~k~ to ~ H ' ~ I C ~ I  l t l i l~i r lg  tit I)RW*NI~ CHII ~ u t  Iw- 
w e d  in thr E"~irll;ulkr rlirtrirt. tind s31 thnugl l t  of ~rpplying t!:tnnl must 
tn? ~ l i t n i n ~ t t t l .  Thrb c*oltlrtry )wing in tLr-try wXt~.w rrnr of ttlnrrh g ~ n t l r  
topog~npby, tlietu* is nu IY-I~IF for tilt. diqwml of t n i l i n p  froni Iwnt-11 
opmtinns condnctm! t r y  hyt11alrlicl;it tg. 

On l'rtlirn nntl 'rwin rrwkr; t l i r ~ r  RI'I. ~ifntut '1 rnilrli of gror~ntl lt.~s 
than 15 iwt i r ~  depth  whir11 t-tl I w l  t v ~ r k ~ ( l  Ily opt1 cutting, ~ i t l l ~ l .  l h , v  
shoveling into rluic.r: I ~ X P ~  tn.  I?\: drrricking. O n  n portion cbf thi.; 
proand i t  ir p q i h l c  t c ~  h:utdlt. t111. ~\-nte~- It! Irrrl-m.k tltnin. O ~ w n -  
rut n ~ i a i t l g  Iins also Iwcn SIT(-rrwfal or1 C'I~~tIrntu C r ~ r r k  apnr it* junt~rion 
with C 7 a r ~ .  In  dl n t h ~ r  l~rrtintln of 1111% tl irtrirt,, so bar ns tlerclop~tF. 
drift, a l i n i n ~  ~cccrrrlinr to the Klontlikr S ~ S E P ~ I I  of thawing rither with 
stem1 or Z~ot-wnkr fiydtxlll icliing-. J ~ ~ r i s t i r t g ,  14 1 1 ~ 1  ~'onvc~irt f i :  by ~ I I P H ~ I H  

of the wlf-dumpinp Itricl:ct on ~ I ~ F P  tnutl wilI prokmhly br founcl 
most ~~monmlical .  'rht \vritcr 1vo111d s t l g p s t  the n~ethml nf r ~ t l d ~ r -  
p u n d  hot-water bydrn~~l i rk ia~  to t h p  ~ n i r ~ t b ~ x  of CI~aiy C ~ Q P ~ ,  wllilr 
on Fairbanks Crwk strnnl thnwing appvsrg tn I* nndvisa3)le. The 



efficiency of the hot-water method nq U R P ~  in the KFondikr ir f I-am 5 
t r )  1; ctll~ic yards per hotmpwer ~ p n e l w b d  in that 1)nilrr. 11s ngninst 
3 vuhic* y:ird~ with stmn~.  The ~llothod c-nn, howcvt*~., Iw ttpl)lird only 
u n t l ~ r  c ~ r t n i n  favorakle condition% 
In thc S r ~ ~ n r d  P ~ n i n ~ 1 1 1 ~  the greater rainfall. Irrgcr rrtkhnwnt H ~ M R  

nt the heads of the long rivew,  ad the c o ~ n p m t i r r  r'1rmpnr.r~ with 
which tlitrli~w can be ronstn~cted hrtw led to t hfi inre.stment nf much 
mpitnl i n  long water condl~ih. R)r exnlnpl~. H di ti.11 ay.*trrn of rd 
uiilrn, built, nt ttn ~ x p ~ i ~ d i t u r e  of $300,OChl and rowting $lS,iKHI nnnlrally 
to ~n~iintt i in,  ~ ~ t p p l i ~ ~  21f301 1 rni~wr's inche.; nf w ~ t w  kt. :1(10 feet I l c d  fnr 
fnit r ~rlnritl~..r j i ~  t,hc ?-em. Approximqtelg 9(HF rnil~.: of di t~bm hnw 
I w n  1111 ill. ill n~riou.r lmrbs of thr peninsnlil. Excavntiorrs of enrth- 
wtli,k For. 1litr.11 Iruilding in the pninsuls  nvemye 8t per rahic: ynrtl. 

Ilydn~~rliclcing witliont ~ I I Q  t ~ s c ~  of I ~ ~ d m t ~ l i c  lifts i..r ~ c o ~ t m ~ i r n l l y  
i t i l l ~ ~ ~ s i l ~ l ~ ,  ox(~?pt i l l  extremely mre ewes. n ~ n c l i  gtxcrlIrl in  b h ~  
Fibon t of Anvil Mnnn tzbin, fncillg the sen. m a 1  IF, 1 ydlrtnkicked i f  wntw 
at 11. u ~ ~ i t i ~ ~ i r ~ i f  h ~ i u l  mil? Jlrr o l k~ ined  nt  an expense wl~ilf l  is not pm- 
11 i tlit,iv~. 'rllt* rrr~lttrkt~t)l~ nncient ~nire l  ctinnnpl which c611tn t,ht* 
wntrtl~cln~ ~lrwtian rsf 1 Irtl peni~larlln frolr~ m-.lt to west, sxtendi ng  fioni 
tlir Fihh ~ I ~ I * c J .  along flit.  Cnnntirpmga nrtnrt Kulritrin rivwn t,o I'ot't 
C:lrir~tic~, l i r* . ;  tit so Iorr tt lrrrl tl1:12 t h c l  p trs~~rt  s t r~nnm lure not cut 
t h r o ~ ~ g b  i t  to 1 1 4  m k .  Except ~VI~PYT: sktl~lnlinnbe pap ~ t r e h  exist 
in  it tr ~ H W P  t I ~ P  pws~nf wtrmru. t l ~ ~ ~ ~ f o r c * ,  the ph?-ning~npt~ic* conltlitions 
will fnrlrirl i t s  grarelr lwling hvrtmu!iek~d. wt~ilt! nny other form of 
o p n  rut tinp i.s manifrstly imFnweifllr. It hnn I w n  l i  ttlc explored, 
and portions of it rnRy 1w Ia~tncE rich ~tiotlph to drift. 

Horse scraping, :,.skim 01' p w ~ r  ,scraping, clrrrir.king. ~rtltl tho appli- 
mtion of the n ~ w b ~ n i c l ~ l  aZlor~I, ac.c.o~aln~tii~cl i n  m o d  crLaes by ground 
slrlicing of thc f rwzen muck, ahoulr! r ~ c ~ i  considrrst ion f rcln~ the 
cwek rapentors in thc Sewnrtl Pcnin.qlr!n, ivhnrr tlir drposik nw 1 ~ s ~  
tbxn 15 f ed  in depth. Tbc low price of  wiutrr Intmr (eL.50 n dny ~ n d  
!~r.lnl} ~honl(l permit of nn int-mawing ulnntmt nf w i ~ ~ t c * ~ .  d ri fbing trtlrk 

thrnuyhant the peuiwnla. 
11 \\-ill rlnnhtless er~ntunll. IIP found that thr ~ w ~ t - r  of \VRtr l '  11nc1rr 

prr..;surc rrln hr mar? s~~messFaPIy qipliaf to thc working o f  tEtc 
r r r w g c   ward Preni~~s~rla p lac~r  I)? gen~rnti ag electric pclwckr 11ntl 

n p p l y i ~ l ~  it. fm vrtriona mechanical dt.ric*c.s. 'IT hilr i t  caan not Iw  deniwl 
tllat nomr. OF the li~rlmalic eleratot inuh1l:~tioris arc. h ~ n d l i n g  t l ) ~  
ginr~1 nt :t profit, t h ~  tnn~rirance  is  a mak~shift, and its 11sc for~ns 11.c) 

~ntrt of Iw,tlrl tide hydncrliic mining. 
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MINING COSTS. 

........................ Bitr~minoua mal, price nt Nome 817per ton (2,000ponnds) 
.......................................... Crnda ail, llrirbp at S n i n ~ .  88 pet barrel 

.......................... Mprnc~ snnrl, avrbrryrrb prir+. it1 tlw intrrior $12 per P R T ~  

Expnti~ncc in the K o m ~  dis t .~ ic t  indicates that C~lifornia cmdo oil is 
the tilofit cmnomicnl fttel nlxilnltlo in the ~onthrrn prt of the S ~ w n r d  
P~nFnwln. I II thr interior of Alaska t l i~ .  price of imported vrnda oil 
r ~ n d e m  i ts usr pn)hil)itirr for n~itlit~,a o p l -  t' mnq. 

?'hr rcl.cwtly eshihitrrl tput .~  of fhp r?daptaI)ility 2nd efieianc;r of 
pn.procl~~rer rnginrn sllrrulrl rrccit.r sttcntion from ope~~tors who 
r~ontrml,lnt~ the i~~stnllntinn of  ~r~cc.hnt~ir:~I plants in  any pnrk, of Ainska. 
TIIRI'P is 110 qurstinn t.ltat bit un~inol~s i-DCL] rind lignite a n  l ~ c  utilizecl 
for p s  producers, giving prwprtinaat~lj- htter ~-rksults than anthrn- 
cite. An engineer opemting R Inl-gc pmtipiog plnnt in t.hc Klondike 
is of the apln ion t h ~ t  evert tire pwr q ~ n l c c  wml tlmjhltle for fnpl in 
inltnrior h'lnxka can he uti1ixt.d in tlir pw-1-rrml11cer engine. The prej- 
11rlirr.r whic l~  ~ x i r t  agnirist tllc sspZt~sion tj-pe of cnginc! in the United 
Stntrn nl-c f:~qt di~i~ppcxring. T l r q -  Ilnr-c hwn drle to faul tr constrac- 
tion of the e n g i n ~ s  anrE 11wk of k %lolr.l~dge of their principle among 
thowc who  attempt to opcratc thrm. The pre~en t valid objections to 
instnlling p.~n nnd gxs-prodnrcr ertgines are that these enpin~s are 
i ~ t~dsrgo iny  n ~ I ' O C ~ C K S  nf erolution, and the. standrtrt! bas not h e n  
~t ta intd .  Arcording b Mr. 31. IE. Cnmphell, the. Governn~cnt coal- 
tr,sting plant nt St. Louis hr~s demonstrated that n gain of from 50 
to 50 PCP cent of eifirlene~ is attttinabla in the gas-prcrdncing aq 
eotnpnl-cd wit11 the stet~m-PI-oduring cngine.u 

Thcr cot tlptttxtively Ion. cost of Clt l i fon~j~  CI~UCIP, oil at  3 n m e  rsndors 
it, n ~ n l  unl~lt? fuel for tbc ~rlinillg operations in that vicinity. The satp- 
i.rfnc.toq- I ' P H R I ~ ~ S  from onf t y p  of ~ F I  rngjnc at St, h>nj.r showvd t,hnt 
mlwle oiln rrf widely varying corn~msition can he used for explosi re 
rngi~irn with R higllw t4iciency than in genelulting stcrtm. 

'I'l~n p~lrchnrr. of  mntar for. h3-dranlic or sluice purposes i x  not geneml 
in Abtskri. In the %*rrxi-R I'eninr~lln, w t e r  under niltulnl hcnd or 
pttn~ped lwatcr is soId to miners to n limited cxtent. The averrtgr, 
price is $1 prr mirwr's inch, tment? four hours' s ~ r v i c c ,  for writer 
under head nnd 50 (.en tr; for slnice n-ltkr. Thp inch iwed col.r~.rpndq 
to 1.2 cuFtic feet per minute. This detinition of the miner's iuch is  not 
accepted in t.lliu I ' P ~ O I ~ ,  ' r b ~  miner's inch, amrding  to it- hest unnge. 
which is followed in this r ~ p r t ,  corre,qmnds for all prnctiral p1lrpwe.s 
----- - -.--- - - -  .- . - .  - -  . .- 

n* Pnntlmfner?. mp-rrt #)I the O N ~  tionr ot thr -1-tpstjng plan1 ul tbc Unltecl 81sle~ G r m l d r n !  
Surrry et the Louisiana Pnrch&~t! Ex&miUon. St. Louis. Yo., I W :  Bull. ET. H. I:mP. Aurur!. Xn. 
%I,  I ' m .  
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to a flow of 1.5 cubic feet per minute: It is to hc hoped that if the 
Federal Government e-rTer ~lucaeeds in evtablishing an rrdeclnate code 
of tnining law for its po~sessionu a definition of the miner's inch will 
be included. 

The data i11 the following table have heen compiled from ntatiistics 
colbcted during an inspection in the summer of 1!404 of the placer 
fields in Alaska, Yukon Territory, and nort1ia1-11 British Columbia. 
Of the statementq furnished by opelators. only those which are con- 
~idered reliable hiarc? been used. The work attempted h d  no relation 
to the sampling or valuing of mining prope.rtie~, ancl time did not 
pe~mit, except in a few cases, the mettsuiing of the ground. 

Owing to the wrying conditions governing the cost of mining in  
the north, thc: Territory has been divided inta three provinces. The 
South Coast provinco incliidas the Juneau, Porchupine, firid Sunrise din- 
trictu of Alaska. The Interior prohce in~ludev the Atlirl district of 
I3ritish Uolnrribiw, t h ~ ,  Klondike di~trict of Titkon Ter~itoq-, and t Ac 
Fortpile, Ettgle, Eiruh Creek. Fairhnks, and Hampart di.strictn of 
Alaska. The S~ward Peninsula pr'ovince includes the Nome, Council. 
and Solomon districts of Alaska. 

The Nizioa dktriot of the South (hast province nnd the Port Chr- 
ence, Fail-haven, and Kougarok districts of the Semltrd Peninsula, none 
nf which were visited, are seprtmtely considcrtd. 
In preparing the sheet the working costs a€ 118 different operations 

wew first tabulated with reference to tho method employed nnd to 
situatioo. A second table was thcn ~ ~ r v p ~ t r c d ,  in which the working 
c w t  was >i~~gn~ented  by an au~ount peln eul~ic p r d  based 011 nl2ownnce 
for depreciation of pl:int. In gcnel.111 six ycitrr; was taken as the aver- 
age Life of un individual pmpetky, and, except in the cave of winter 
drifting  ope^-ationd, one huntlabed and twenty ihys as the working sea- 
son. If was then t l s s~~ l~ ie r l  that tive at111 aul payments are made to a 
depreciation fund. The f n ~ d  is etluivalcn t to the cost of plant and 
msintenance during the life uf the propertj- plnv six years' simple 
interest on the i n r e s ~ n ~ ~ t i t  at 5 per cent. Each anonal pugrnent was 
divided Ihy the season's uultput in cubic yards, and the amount thus 
ol-rtttined added to the. d n i l ~ r  working expenses, to get the totr~l output 
cost per j-al.d, ar far as possible. Prices puid for mining property 
are taken no account of, as they represont as unknown factor. 
In cases where expensive plants hsve been installed the nn~oi-tization 

was ~eprate ly  figurcd for each case. 
In cases of shoveling-ill and smrtl I mccbxnimI plants, the installation 

and maint~nnnce cost 1i7$9 taken ut an averqe amount for a group of 
ope~r~t~iwn in each dist riut. Whrrr! the opr,irrtion ii~lplies au additional 
stripping of overh td r  n,  which is rt1v;ags aoprl~ately charged, the cost 
was distrikuted and addccl to the gravel extmp.ti.tion eovt. 

Fmm the necond talrle;, where the costs were reduced to one figure 
for each district, a third (the accompanying one) w w  prepared, giving 



~r n a r l p  nn p o a ~ i  htr the art.t.iigP. (bast for rtwb of thr! ur\~cnkr!n separ- 
ate r n ~ t h ~ l ~  c.oljwider~d t 11 { M ~ P  111' IllnrP of t IIV thrrc pl-nvincen. here 
the opmtionn frnm whidi the. iivc*iniWrs tLrt: dclrirrd rxcecd tvrr in 
namher, the fwt is HO inclivat rd in tbr t~kblr. 

The attempt hnu I H ~ I  ntnclc tn rcjrct tigttren which wenx cvidcntly 
not wpr~?r~n t ~ t i v r .  'rhc t i u ~ l  iig~vc! a~rrnivod at ia not, howlxr~r, nFwnyn 
.wtisfnctory. For cxaluplr, ~ ~ n d r r  No. .i (tht* rnetllod of ~vnrking a p n  
rut I)r shoveling irlto mlwr*lhr.rc~wu. \t*ht.eling t o  I~nckclt, Irnist ialg, r t rd  

c t r n v q i t q  to sluirr 11y srlf-du~t~ping c n r t i ~ l -  oil ra1)ln) e.14 is  wpv- 
sentt~tire for the KInnclike. wltrrt- .;cclpgr i t -at~r  i.; grnc~laEly purnpctl 
from t l t ~  pit. rncl na~lty cq,etntrlrs prrnlp thr wtitm- for slzliciag. On 
the otlttr hand, nt n plant It1 th* Birch Creek district, of XEwkr~, rninirlg 

ordy FL culrir yttrds prr dsy nud hanrllin,v t h~ w n t ~ r  114' a r E ~ ~ l n ,  tllr cod  
of oper*tion wns $1*51) p r  cnhic p r d .  It1 So. 13 (drifting wIidly 
f rmrn gn)nnd, s t m l ~ l  or E~r>t-r\-ut~r thawing, hoisting and conr~ying 
wit11 t,he ma of tlie sclf-du~tlping Irt~ckct) the r . 0 ~ 6  i t i  the Klondikp i 4  
$1.95, while the higbcr figure gir~tl is arrived at combining the 
expensive ilnleriwn amp.: of Fort~nrile and F~irhanh.  where the 
cost i d  S . 6 3  and $:.1.56, respectirely. 

T ~ P  high cod of hrdwulicking with use of hydraulic lift in  the 
Sewrrd I'cninso la is  ca l l ed  31y t h~ dific.tilty of nioring the ~ ~ R T P E  to 
thp: Iwd-rock ~ lu ice~ '  nnd the t ~ x p n s e  of thc ditches and installations. 
ITydm~~lickiog 1 1 ~  mmlls of water under twt~r~al  b e d  without t h ~  11se 

of the hyd~atil ic lift. clr M~IIIP other Inean* of elewting the materid, 
wus not. seen hy tht. 1%-rittar ill t h ~  Sen-ard PeninsoIa. Ia is  u n t l ~ r n t w l  
bhtit nn bJ*tirnzrlic ~ I H I I ~  is  ill .cu(:tmcs+ful o . p r d t i o n  at Hlub, 50 milen to 
t,llc east of SOI~IC, Ilr~t ~ E I C I ' I !  an: no d a f ~  #t hri~td cunt.eraing it. 

In the intrrior onE!- 1wocl1 p ~ * e F s  are hfi~xulicked. Steeper gdes 
for slviren can he ohtnirld. ant1 the gtxvel  is  ninrc easily mored. The 
hiKh det,y of the miner's i t&  i t 1  t h ~  Klondikc! i.; a 1 ~ r g ~  factor in hrinp- 
ittgdown the cost of So. 1 ~ n d  So. [(I. 

I t  shouId 1 1 ~  distinrtly ~rndrtutoorl. if b!-dm~~licking cash in the 
i!&vior A~PPUI' nt tn~ctiwly low, f 1 ~ 1 t  t h ~  R H ~ P ~  *upply is excrcdingl?. 
variahlt. zultl that no 1utliaP11~ ~*stiln:ttt* ~ I I  In* n~adt* hforcllantl of t l i ~  
output of *. girr*a SP~I..;OI~S ~l~emtioeis. I ~ I I I - ~ ~ I C I ' I I I O I V ,  lVhi EP ~ ~ I I I C F I  of 
the IwncL glnrel wns origitil~ l ly ricll, the pn!- r ; t r r ~ k ~  31nrr! lwen lnrgclJ- 
driftrcl ottt. nnd t11.n gold iu rlot dis~cruitiat~d tllrcrrrgh tllr* Itppclr por- 
tion of thl? g ~ u ~ r l  t ~ )  t ! ~ ~  r x t ~ t l t  that it is ill hllr ( ' :~ l i forni l~  gla\.e! 
banks. Il'itlh m p r d  tn t l t r *  pt~rnpi~lg of wnter for h ~ r l r a ~ i l  irki tg  prlr- 
poses, the pmctic-r r6at1 nnt II(* ttjo ~t rongly ~ o n d c n ~ n r d .  1 EC is a I I o I ~  
lnun who attcrnl~tw it, ttnd fl  ?ri~r11I11r1y f orturmtc onc ~r~ho ~na k ~ s  a finn~t- 
cia1 9uccPsn of it- 

-- - - --- - - - 

aThk tu earwtl ttot olhly by ttiv r~Xa'wrll11yly pr'l~llc #mrlw nI the ntrcuma, Inat lrlw I,y the nhlngty 
ch*mrpr a11 the rnnrrriwl hnudleil. 



Mr. Stephen Riwh, opmting in the Nizina district af Alrwka. 11a~ 
conrteonslg ft lrnish~d for this report a 8tlmtrlar.v of thr costn of work- 
ing plbrturr ~wnund on P R ~  Creek. These figures arc given sep~~fitcly 
(p. 46) following 1t.he table, t ~ q  they imply a total chrtl-ge of invested 
apih1 in ~ddition to working costs npintlt ono stmyon's operations. 
T h y  a w  worthy Ithe atten tior1 of pror;pctive placer miners. 

The cod of shov~ling into sluice boxes in the retnote park of the 
SPIVR~CE IJnnineul~ i s  at pras~nt from $3 to $5 por cubic yad .  Some 
drifting opolntions hnva Iwon carr id  on in the Kongamk and Fnilv- 
I~tvrn ilintrictn, on which fiaures are not n t  hnnd. 

P~vdging nntirnntr~ furnished by trustworthy interior operators 
plrrcn thn rbo~t at HT) cnnt,n wharr jir'uvel must h thawpd by p o i n L ~  n h e d  
of the dredge, In t b i ~  Semnrd l'uninstrln it i~ est,irnated that if the prop- 
erty is uutficisntly largo far a tan-grnr lifn tn hn R I I o w P . ~ ,  n dlrdge ccRn 
be opsrntrd nt tho thost of 30 cent9 I>rr cubic punl. The tidd for 
drcdgcri i n  p l m ~ ~ '  mining in Alrwktt is ~stremely Iinlited. In the 
%~rarcl l'cninnult~ it i~ not i m p ~ a i l ~ l e  t h ~ t  snnlr of the wide, shallow 
crnek ~lrytrait~rl will Ilr morlrcrl H I I P ( ~ P K ~ I I I I ~  1y n)eHnH of t l~e s t e m  
scrnpr. The cost oof nn exprrit~~rntal oprmtion on whir Creek wns 
rcported tn bp under 9th rvntn prr c~~ll i i* ~ r t r d .  

Tho raosh of npe~ating hy two niechnnicnl syatemg in t h ~  3ewnrrl 
I'oninsulr~ ( i n v o l r i n ~  thn Fttlmr of rncn in shoveling into cnrs nnd 
t,ranlnling to thc bottom of an incline, or ta n bcd-rock ?~lu ir~:  leiding t~ 
hydinulii elevator thmnt) we, unfortunately, not ~vnilnhle for pu l,li- 
cfition. Thc darricking s?~strrn, So. 7, howel-rr, both in the interior 
nnd on the S w a r d  P ~ n i n a ~ l ~ ,  appra1-9 to lw ssa prior i n  pnint  of r w t  to 
pither of the ~Imve- rnsntioned, for the working of tht? nwnlgP Al;wke 
open cat%. 

Frozen ground cnn not be attlrckcrl with SII~TPSS hy the s t e ~ l n ~  shovel. 
Eren where it digs tbe g~nrel successfalIp, i f  Inen follow it to r l ~ a n  
bed rock hy band, the cost of opcruting i9 rnn~~tinle* rio~~hlcd. Thn 
steam shnre1 IIHS, ~ O ~ C T P C ,  R ticld in noi~thern pltlrer miti i n r ,  

Rp;plding inwbenicnl opmtionr in genn~nl, t,ho import an^ pri~lc-i - 
pic! ~ l l o t ~ l d  1~ ernpha-ized thnt the ulain expcnue i n  getting t,l~a ~nnt,r?- 
rinl into tho naceptacle which eanwys it to t hn sl iiirr! or. r v t ~ a l l i n ~  p l t ~ ~ ~ t .  
l 'ra~nmin~, pt-t?n for 1~ Iong distn~ice nnd to IL con~identbltl cllcvfition, 
tultls H vrry small proprtionato amount to the total cost of ~va~.ltinp. 
The ~s.sttldislrrnent of t i  pcrmntlent wnshing plant, wonoinirmll~- ~i tu~.tecZ 
t ~ q  rrrgwrl+ water supply ~ n d  dump, shonld be consid~red Irg Prd*ry 
Alwktin 111ine1- w lro purposes working the shnllow c r ~ e k  deposits 
whic~E1 chnnicteriee that coi~ntry. The jgolation of the washing opni-  
tiunr. tagc!thrr with the adoption of tho u~ont econo~nical syntem of 
tmnlming po~sihle, will  go far toward s t t u in ing  the en& of ntlcrlutltr! 
grdc and yoom for h i l i n g g ,  which nre the wine qua non asxampani- 
mrntn of s a e c ~ ~ s f u I  gn~vel mining. 
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Mr. Stephen Bil-ch, in a letter, girw the cost of plwer work on DRR 

Creek, Niina district, Alaeka, as follows: 
By gmunrl sloieing through mmch flume: 6:SW cubic ms, W,TBI.W, nr %1.143 

per cukic yard. 
Hy mw of %inch cotton presmrre-hme and nozzle through '-1Litu:h f l ~~me:  1,W 

robic. yards, $1,457, nr SO. 91 per cubic ~ ~ r c l .  
By w oE pick and sho~e l  only, thmngh 10-inch doiw hox: 2,320 cubic ~-anIq 

B,ICK), or bl.Hi;i per cubic p w I .  
h 273-fwjt tunnel, 6 iwt by 6 feet, tlmht:mE: $1,017, or $3.7%5 p r  n~nning Imt, or 

407 ruhic yards of gra~~pl  removd, which :*ts $2.W per cubit yard. 
While the cwt piven ah1.e may- seem high, j t ia b u *  of the fact that it invlnde~ 

flle. e a t  QI the tools and inaterial now on hand, which were n-ry to mmore this 
gravel. Tow, i f  thin work i= continued for a number of years, the depr~ciation of 
Ehe tooh, etc., coulrl hchapc l  pmyrtjnnatety. Tb- primmay not hea criterion 
lcrr futnrta npmtinne it, that country, lint were our fiml twt ot operation, and ally 
~tranwm go in^ inlo that =tion of eoimtq would be apt to run up their coda tn thm 
figures. 



E(.:(1KOJI II: I)RVRI,rll'll KNTS t S Sf l t1THE.4STEKN ALASKA. 

1!y 1;. 1.;. H I I ~  CT. IT. WHI(:IIT. 

INTRODUCTION. 

Thc portion of ~ o u  tl~cn*to~-ri Alnrlitt w l i i ~ h  han heen rallccl into 
prominent.rt of lnte I,$ t l~r ii~trrirnt io~lnl Iln~uld~tl.y decisims is a narrow 
fitrip of coast. lntvl ~ x t ~ [ l ( I i i l ~  ~lr,rtl~\v~ntward f i b ( ~ n ~  Dixon Entmt~lttlce and 
Yortlantl Gtrlsl to Mql~t~it $ 1 .  ElEnr. tlw higllruh of a chain of paks 
marking the boil 11dtll.y I>nt~vr?t~ii A l t ~ k t l  ttnrl thr Ynkon district of 
Canada. li'ror~l Djxon Il;nt~nl~l,n to t l i ~  hrud of J + - I I ~ ~  Ci~nal this coastal 
area may be ~RWPI'~~>CC[  i ts t i  part idly suhmrrgclrl lllozzntaihl mnge, Form- 
ing in the Pwifir Ocentl ILn ~lrchillclli~jio of 1)r1&ripito~is islrtnds. Tbesa 
rise abnlptly from sfilt I T I I ~ P ~  ~ ~ t l d  llir n ~ p ~ r n t r d  from e ~ c h  other hy 
deep, narrow firwtls and r ~ l i ~ i i n ~ ~ l s .  r r i b  " c*allitl*," th4) whole forming n 
remarkrtlde inland passtrEr. \r-hict. for rrvn ir- ~ f f ~ ~ - t n .  is ~ ~ n r i r ~ l ~ r l  by 
any di,st.rirt it1 A ~ n ~ r i o ~ .  
Tr] this firld the writnr* ~t-vltl* w4gnclft. with inntrurtions to examine 

t h ~  mining ~'livtrirts and to collrct i n h r l ~ ~ t ~ t i r ) ~ ~  011 f .11~ C C O R O ~ ~ C  condi- 
tions ~t pr~scnt pwcniFinp. 'l'llcr wa..m~~'.i ~ * o ~ k  in this nrpn for 1804 
WLY I ~ g u n  f n t . 1 ~  latt~r. part of 31:iy and c.ornplrkrl n l ~ n t ~ t  the fimt of 
0rtoI)~r.  nul ing  .lnur tlw kvolr~gic C~'O.;* sv~ti011 from tho hcnrl of 
Tnku Inlet to Sitka hy war of h r i l  strnitr wn.: ~ t ~ l l d i ~ d ,  nmi tho min- 
ing camps nt  Fanter ]In!, Freshwrttpr lhy ,  I I I I ~ I  IZodman T3ny wero 
visitpd. I n  .lul!- t.hr nerliur nutboy I ~ I : I ~ I P  nn ii~restigtit~ion of tt ~ r ,  rninas 
rrnd prospct.* of thp Sitkn nngiolt. w l ~ i l ~  t l w  jtulinv author cxrtriiint!d 
the coal und ~ u ~ t r r l  tift1r.orrs rIepo..;itr: of A{lrrli~-nlly J~lnnd. August was 
r;p11t in mapping tbc g~alo,v?- illong ttbi. cxo:~st f mtil Sitkn to llrmngrl!, 
nad in ninking IZ rccol~rwiswtnrr? of Ihr \ \T lwnpl l  ~nfnirrg district. Tha 
latter part of the rnontll atid the t i r d  ten dnys of 8epternbcl.wt.rs occtl- 
pitd by the ~ c n  ios nuthnr i n  studying the forn~at~ions exposed Tar 180 
rnile~ up the Stikint! River, which inte~sevts  the COh9t Rango. Tho 
junior aubhor, cluring thin time, conipleted the gpologir, rrconnni.umnce 
of the mainlnnrl f n m  \Trinrlhan Ray to C1evel:tnd Peninstlln. The 
remaining weeks in September were devoted to collecting d ~ t a  on the 
recent minr! irnprovcrncnts and Ghe character of the om dcposikq in the 
Kotcbikan district. 
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TIOCRUHO of the i1lnp.s~ of the m i o r  author the prrpm tion af this 
papor has fallen chiefly to  the junior author, who bas alwt~wctvci the 
oote.s of  the former and presents the following conclusions. 

I * S ba purpose of this paper is to give a brief Rumrnzrry of the wo- 
non~ic ~tr~~clopments which Tmve khe made during the pr~st f c ~ v  yenr.r 
in soutl~c~ap~tern A l w k  A mare cctmplett. diwuswinr~ of invmtign- 
bions, acvompnied by maps of the region, is in prepnmtion nnd wilI 
ht? ptthlished I~ter. 

l'hc total gnld production from southeashrn Alwkrt for 1904, 
excltlding that of tbe T1.eadm~I1 group of mines, is estimated to Itpare- 
p t ~  $Yi5,(1CtC1. The yield of the Treadwell mines will Ibe ~pproxi- 
matel? $:3,0clr1,000. The pr~duct~ion of silver wilt not 110 gro~ttur than 
F:~I),(Nx), nrld, rxc~ptiug small shipmcnta for ~meIter ~ Y S S ,  thnt of cop- 
p ~ r  hw Fwrn nil. 

GEOLOGY. 

To lzliika clear the drscriptions ol the ore depnsitd, the gener~ l  goa- 
Iogic chfiracltlr of tho Alexander Al+chipelago will Ijt! hriefl?. descrilmd, 
aftmr which tho novoral in in in^ districts will be treated jn turn. 

Thn distri hrl t,ion of the r m t  fornmtiorts in wide, cmknsire belts, all 
striking in R ~ ~ I I Q M I  ~lorthwest-suutbettst direction with relati rely 
skep dips, fsci litntP,s the peolofijc mapping to a p t  degree. The 
arrangement of tho srdirllenbrp rocks points to simple structure, and 
though f d d n  R thousand f ~ c t  or 'more in micltb are prominent among 
the inlands, R duplication of the h d s  on a l eqe  scale has not been 
observed. ?J uwc~ro~is i ntruirions of igneous rocks, essentially of g~.an i te, 
Giorite, and gi~l,l.rra, hart mtraetl H displacem~nt and metmorphism of 
the sedimentary hcdr. mndnring difhult H grouping into contin~~oug 
eerien. TElr lack of fossils in innny of the stmtx likewise prevents at 
the present time n definite corrclrttion of the fomtttions. 

The mriirt mountain Jrlnon hatwi!oti the internrttiunal bounda1-y and tide 
water is cornposed of a li~bt-gr&y c.ritpt,i~+e rrolr. This rodr i n  geneml 
I esemblena gmni te  and in  vsmI Iy HO nnmetl, hut mic~.oscopic exnulinution 
prove3 it to be u gwnodioritu or n qunrta-dioritr! of rosrse crystalline 
texture. Southwest of this Coast Itango iinvwian are gneismid rocks 
and highly rnatsmorpbic! schists, int~s.rtrrttified with narrow belts of 
marble. Adjttcent to these and borderirlg the cmqt of the mainland 
are srgillaceoun daten, more or l e s ~  cal-l~onr~ccous. including lirn-nes, 
tlnd the.se again are followed by extcnsivo belts of more or less scis-  
mse greenstone, 
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Among the islands of the wchipelago a prticular formation is not 
continuous along a definite line, and cross sections vary in different 
latihides. These islands are colnposd in the main of wide, intrusive, 
grani t ic belts, o h n  forming the rare of the islands; of Paleozoio lime- 
stone beds in places rsevcml nlilcs in width, and of wide areas of intm- 
sive greenstones, usunlly schistose. On some of the islands black 
slates are prominent, and plnhxhly form the bed m k  of many of the 
channels. Where slates occur in thc vicinity of an intrusive he1 t the-y 
are invariably altered to t~ira-schist and hortlfels, sud similarly many 
of the limestotic )led& hsvc lwer~ changed to marble. In tire vicinity 
of Sitka and hrther southm:~rcl, nlong t,ht: Pz~cific c w t ,  extensive 
though relatively narrow belh of gra!-wslcke. form the country rock. 

A very much Fonnger glwuy OF corn~r.ativelq. flst-lying rocks rwt 
upon the iiptnl.ned and eroclcd edges of tho older sediments. They 
comprise a series of wndstoucs n~td conglomerates interstl-atified with 
namerwus coal seams contairiing fosuilu of Ewene agedu These beds 
appear to have been deposited in  reltttivcly low, flat areas, notably on 
Admiralty and Knin islands, subveqiient to the upheaml of tha moun- 
tain range+ and were n u t  subjected to the d p a m i c  forcw which caused 
the metamorphism and folding of the underlying limestone8 and 
associ~ted stlatrr. These Eocene l ~ d u  show nvidenca of only gentle 
folding aocompanied by slight Faulti ag. 

Subsequent to tho depobj tion of the coal beds portions of the two 
above-mentioned islands were covered by tlows of ~ndesitic lava, dikes 
of which are also found on mnny of the other islands, cutting the older 
ssdimenh. 

3lINERALILATION. 

Lode systems, following cletini te geologic horizons, lirtve been traced 
for many miles alsog the west slope of t.h~ Coast Range. These lodes 
occur within limited zones of ~~ ine~nl ien  tio~i, which follow tho trend 
of the sediments n11d for111 irr~gujarlj- disposed concentrations of min- 
eral. sometimes sufficient (a rnake an o r ~ .  Such zones were obs~rrcd 
by A. C. Spencer atld tllr ~vr i te r  :tlong tllc ~nninlnnd, frotn Helmcrs 
Bag to Windham Ihy, nnd are dcwrihcd it1 i t  g~nt.rtil waj- in the prc- 
liminary r c p r t  on thc .lunenu gulrl IwIt." lTllat necrllv to  I)r, the 
southein [:on tinuation of tll~sc ~~ilt i~l l i~nd hclt.~ t ~ ~ ~ r c r s e n  thc W~~ang-ell 
and Ketciiiknn dintlicks. 'T11n.v ~ 1 . c  prr~nmtisl~ly r~.rprcsentpd 1q- tho 
mioeld lor~tions jn X'ort Houghton, Thomrw I31tj+, Glacier hiwin east 
of WI-angell, H d t i e l d  C ~ n u l ,  and Thol.ne An11 east of Ketchihn. 

The data collected from tbe minatxl oontcl-ups and mines of the many 
islands of this territory have not heen sufficient to detine the existence 

aDd1, W. HA., Coal and lignite 01 Alaska: Seventeenth hn. Rcpr TJ. P. Gcol. Purvey, pt. 1, pp. 
7t19-IY)$ Brook@, A, A.. The mal rmarcex 01 blrukn: Twenty-scuond Ann, Rept. U. 6. Uool, Blrvey, 
pC. 8. pp. 51Lfin. 

bspencer, A. C,, The Juneau xold bclt, Alaska: Bii11. U. Y.Cteo1. Bhrvey No. 223, pp.28-42. 

Bull. 2 5 - 4  
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of extensi~e lode systems traceable over great dietances, and it appears 
from the evidence already gatbered that, beyond the boundaries of the 
main-lode sptem, minernlization is widely and jrregula~ly distributed. 
EIowever, on Admi~nlty Jslxnd a mieeralieed Bone may be t~aced from 
Fnnter nay through t b s  Mammoth group south of Young Ray and 
tmo t.he dobnson prospect on Seymour Canal, 4 miles oolsth of Wind- 
fall Harbor. Another may be said h occur on Bar~nof Island, hegin- 
ning at Rilly basin o ~ s t  of Sitlra, tr-aver~ing the properties in t,he 
vicinity of Silver Bay and striking southeastwa1.d through the Lucky 
Chnncc l)roperty, a distance of 12 -miles. Tbis zone may also be 
repr-esentcd hy niinert~l outcrops which h v o  bean locrttsrl recerrtiy nt 
tho head of Red Bluff Bay, an indentation on the ert~t shore of Bsl.anof 
Is1:ltind. 

Mineral-hearing twins and irnpl-eguations of copper and gold ores 
may follaw or recur along certain scbistose and sedimenhry I~eds, or 
new contacts of igneous rock., for. sevcral miles, hut no ~vell-dofined 
belts of rninmrtlization have pet been traced on the islands to the aouth. 

The ore depsita themselves vary greatly. Some are strong gold- 
bcaring cluuinB fissures containing free-milling ore of moderate grnde, 
ii.9 11C Ihrners &J-. Sjkka, and Snett,jsjshsrn. Some are sjcb stringer 
Icade, occurring in nlt~tex and schists, as at Sheep Creek and Funter 
. Others fallow wide dikes of R mine~ztIized bssic rock intewect- 
ing the slates, as in the Silver Bow basin. Roth slates and dilres sra 
clzt, by numerous p s h  m i n e  ~ ~ c o n l p n i e d  by snlphidea, which nlvo 
penetrate the inclosing rock and form wide bodies of low-grade ore. 
Still otl~ers nre mine~alixed belts of slate 01- schist impregnated with 
aulphirles of iron and inte~werted by nmneruns stringers of quartz and 
calcite and o r ~ i o n a l  concentrations of massive auriferous tiulphjde. 
Deposits of this chxracter occur nt the Yakirna and Nevada Creek 
ptwperties O I ~  Douglav Island, the Yortlrtnd g-1-onp en Endicott Arm, 
the: prospects up iripl-ucc Creek at Windham Bas-, and the Ibdmnn Ikty 
mines. However, for the most part these ores are of too low grade 
for profitable mining. 

The ore bdies  of the Treadwell group of mines, ray shown by 
Recker and Spencerh are hreccistcd mesxs of intrusive xyenite intm- 
socted bp a network of quartz and calcite veinleb and irnprcg~iated 
with pyrite, which is found both in the veinIet~ and the rock itself. 
These deposits occur in  c~rhontlceous slates, the ytructare of wbicb they 
clont!lp follow. Similal- ow deposits have not Ireen discovered else- 
where in AIaska. 

- - - -. . -- 

{eHecker, G ,  F , Rccon~iatuwilce uf hwld Held- ol~outhern Almkn: Slghtcclith Ann. Rept. IT. S. Qeol. 
Burr cu, pt. 3. 

' bspcncer, A. (:., Thc wology 01 tlhc Tre~dr~~cl l  w n !  deprults, M m h :  Truua. Am. h u t .  Mia. Eng., 
vol. six 
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In thc ll*mng~IZ dist.rirZ. fnrther mith, the principl deposits Rro on 
Wmu-dnki Leli~nd. when  tht! ore M c s  consiwt of wide I r d p ~  Rlling 
hrwriatrd fis.;nr~.m in khc pr~mstone and carrying prinripml I? gold ml- 
ucn i r i  t in1at~1.r LWOCIR~C~ with r tle sulphider;, w that thny nro not sui tcd 
for trcutn~cllrt hy ~tnnlgnn~r~tion. 

Copprr in t h ~  pre(lotl~ir~ntir~g mctat of the Ketchikan district, nnd 
depo.;its compostd c*xsrntinlly of t.opyrln rind iron ~olphirl~a occur in 
wide hlt~ of jy-~rnstolle it1 tlic f~jrnl of I~nticular t~mweg many feet in 
18.idt.h ~ n c l  oft~tl srsr-r~:~l hur~rlrrd fcvt in Irwgth. Sr~rh a - a  Ilotlirs 
arc. lwing drvelnprd nt Ni11Iuc.k and nt TTndlcy for !loth copper ant1 
gold. Cbntnct roppcr dcpnrcit* Iwtrvccln ~ rnnd io r i t r :  and lirne~tonc 
~ n d  in nonw innhhncrn nlong thp: t*ont~(~ t ,  of' 11 111~4v intr~~sit-e dike, 
RPC w ~ l l  11r~sv.nt~d i n  tllc vicinity of Copper Monntsin arid at  tho 
Iimcn hlornbr group, on tt~r w p s t  $id(: of l'rinco of II'alcs Inlanrl, 
At Dotomi, Hollin, nr~d Sc:ilrvrl the tlepositn, with ulntr, Ei~~lr~tonc,  
and ~ ~ h i * t  RS v ~ ~ n t ~ y  rocky, ronnirt of free-ltiilling ~ l d  quart?: Imlgcs, 
1 foot to sevolrtl feet in  width, carryir~g lmth high nnd rndrmtclp 
low V R I I L ~ R  i t i  goIcI. 

Pl.ACEB nEPOSll3.  

The gold-hcttrin~ gsnrrl deps i ts  dong the southcnst cwwt. of Alw!ra 
are of low I J P I I ~ P  11~10 nrt 1 1 ~ i  I ~ E  wnrkt*d a.9 s~ic+ 11t st?vcntl localit ips, 
namely: Shu~k Itivcbr fit IYintll~am l k ~ y .  (;old Creek in the ririnity of 
Jnneatr, 3Irl;iani.: Creek I5 11lile.i rwrtb of .lunmu, \l'indfnll U w ~ k  
30 1~iIe3 1iortE1 of J u n c a ~ ~ ,  nnd in I hr Pnri-ulsinc pl~ccr diatrirt. Of 
t hew,  only two, C;old ~ t n d  Porrupinr clrrks, l u ~ r e  J-icldd ~)lawr p l r l  
in protitahle nn~onnLu, t hcft~gh nt  t h ~  othr  l w d i  tip.; rlrr~1oplnrnt.r 11 re 
progressing ~-~pidly,  and it iu I1op1 that thcy will w n  arrive nt the 
pduct irc  stage. 

MINES AND DEVELOPMENTS. 

The l i k a ~ w ~ y  ~nlning distlict includ~s that prtinn of the rnni~l land 
terrftorj* ~ v r r t  of 1,?.11n U ~ n n l  tcl :t p i n t  j f tst  nnrth of Liturn h y ,  
eomrnont>- known n~ C ' a p  Fai~-\r~at'hcr, i tnd nlw the strip of land on 
t h ~  mstern ridc of Zyl~n V:tnal north of R point opposite Snllix-an 
Islnnd. The northrrn tel-nlir~:~tion follows t ht- j nternationsl Iwuntl- 
RI-r htwppn A1~c;ka ~ n d  b3rit iwh Chlunlljin. The principl nrirling 
Imlity of thig  cation, thc I'OPC'II~I~IIP plarer diutrirt, wag visited and 
rrported npon in 19fi):l. Sinvr t hnt tfr~lc. d r v ~ l o p m ~ n  ts have heen con- 
tinard on I'orcnpin~ C:I'PP~ I I ~  thr olrtlrlu of tllc Discorely ~lrld other 
clnirna to tht! tnouttl nf 3IcKinlry <:rrl~k. T h e  11~rgr Id-rock flume, 
k p n  last *awn, has h r c ~ ~  rorlti11ttrt2 .<rvrrnI h~tl~tEr~rl  feet upstream 
- - - -- 

a Wrlgbr. C. \V., Th@ Pon'uplnc plarcr rlirtrlrt, Alunkn Ailll .  I T .  9, licnl. FnrVey No. 2%. 



on tbt! Discovery claim, and through it h t J b  thr! crrek grart.1~ and the 
side-iwnch d t t p i t q  are being sluiced. Thr fnn11c.r diftirr~lty in han- 
dling lnrgc bowlders contained in tbe gmrcl wr.a.;h ir tn a rmnt d r g m  
iesgend hy the swift  current in the bed-rock fl~lmr. whirh tmnqwrts 
the gre~ter part to points below the workf ngr. At Mr Kinlr?. Ikrrck 
 operation^ were not continued the lart sezsmi. and R c L r o g n  t lin diridr 
on Xugget Creek and on the Salmon Hiver tbc propwl  dcrrlopnlcntrr 
of l a ~ t  year were not wcornplished, little work king tlonr. 

Glaci~r Crrck, 3 miles W P R ~  of Porcupine Cmek, t h o u ~ l t  idlr, tlztring 
thr snmmpr, will Iw oyned I I ~  this winter during t h ~  months of low 
water. ~ x e e ~ t i n g  thr annual ~esessrnent work R R [ ~  the stlrkingof f i  frw 
claims, littla or notltirlg hnr heen done farther north, on 1Fetir C m k .  

I'royer-tr R ~ P .  report~d in the ricinit~ af Skagwtiy. nhrrt. t h ~ m  arc 
ttlnnelw and smnll shafQ on many of the deposits.  son^ of bh~m have 
yet becomc gold prodr~cem mntl Inany have. h e n  ahndonal. 

Tho .Tunrm mining dint.rir.t crnbdies tlmt portion of the m~inland 
fmnl Cltpo Fansh~w. ill Fmdcrick h u n d .  to a p i n t  o p p i t e  Slri I ivan 
Inland, in IAynn Canal. H R ~ !  invludrs Admimlty and r)ougl&q i s h n d ~ .  
11 detniletl ntudy of the pology ~ n d i  mines on Douglas lslnnd find 

on the nlninlnnd from t l~nirrs  H H ~  to IYindhrrm mas made i t )  

1903 by Artlrur C. Sprnwr. 1 I i . i  wprt ,  inrluding topogmphic nnd 
geologic n ~ l t v  of t h ~  Arm, i a  now- in  pr~prnltion and will soon I10 
available for distrilrution. In view of t h ~  earlr pt~hlicrttion of thin 
~ ~ p r t o n l p  R brief m~ati<tn will lw n ~ r t d ~  r t f  tlrc into d~velopnlentn on 
t h e e  mainland d e w i t s ,  whilr n short description of tho coal and 
mrrtallifemus deposits on Arln~itrrltt. Istand will l)o added. 

l311rin~ the last ymr a large 3,6iIO-foot hoiat ~ R H  h e n  installed rtt 
the Treadwell mine to replsro the small onE ~t thn main haft,. which 
hns now warhed a depth of noarlg 1,200 frnt. At t h i s  depth the ore 
k d y  has proved to he of b ~ t t e r  ~ m d ~  bhnn nentrr thr p o ~ - f n t a .  and nt 
tttc 9mb-font level the inclr~ded marr of ~111tr i n  bhc rrntml ~mrtior~ of 
tlrc d ~ p o s i t  has disaltpenrerl nntl tlln depwit llnr n continuous v i id t l~  
( I F  nver 300 Fpet. Drzring. the ~ P H C  ~ ~ l d i ~ i g  I(IIL!* 31. 1IHI.l. f hp ~xyrlrtnt- 
tion ~ n d  deveIopment work, including drifting, r r w  t ~ t  t in#, and h f t  
sinking, nrnounted to 9,372 feet. Tile o w  m i l l ~ i  amntrnt~l to ii4,:1!15 
tenn H N ~  the ore re3esves ape estimatd a t  4,(11i,2K9 b n n .  "Ie vnluo 
nf the nrt! mined areraged $2.44 p r  ton. rrliil~ the tcltnl Pxprnwg of 
rxtmction nnlounted to o n l ~  $1.37 per ton. 

At thr, 3f~xicnn nnd R ~ F - B u l l i o n  mines. mvt of the Tmdwcll, 
the derclopmrntil: during 1904 showed hut l i  tblc changc in t h ~  diar- 
achr of the ore hdics. Statistics oo the derelaprncnLq nod production 



of mines for the ywtr ~nding Dec~mher 31 will not be published 
in time to incl~ide tht? dntn in this  p p r .  T ~ P  miming methda 
employed bare h w o  I-pry ce1~1~rly dcwrilnrl Mr. K. A. Kinzie; 
superintendent of tbc Trrud\v~ll  mines, nnd the gmlo~y of the ore 
deposits hau h e ~ n  pirpn in r~l l t t - l l  drxtnil h?- A. C'. Spncer.%of the r. S, 
Ckologiml Sn rv t?~ .  

Wlthin die (;old C'rerk drrinnp m ~ r n  work has h e n  continued, with 
promisirs~ results, I I ~ ,  t lnr F:ltl~rr, t I I P  I lull~l~rrlrlt, t h~ Alnnks-.limeau, nnd 
the P~rsevem~tce rrlines; 1111 t .  tEwug11 Inrgil-scalp op~rntionn on these 
properties h n w  Iwea pr.cqm*rtl. no ~ r n h t  r u l r t ~ t ~ c r m ~ n  t hns heen made in 
this dil-~ction. 

At Little h 4 i n ,  Il1t1 .I unlpn Jlinitl~ Cr~mpnng'~ plrtcer proparty, 
within H mile of ,TUIIPRU, o p ~ r ~ t i o n ~  I I I I V P  Iwon canfinetl to tho installa- 
tion of n flnnlt! xtlffiticnt to control tlit? wnterx of (:old Creek during 
thctr highest stages arld t htid pprrn~it; hjtf 11k11lic opc~ntinns to he car- 
ried on mit,h saf;t!*. Thiu flumr, wl~ich follown tlie ~ o u t l ~  side of t h e  
valley dope., iu 4,250 f e ~ t  in Irngth, 20 lly !* fcct in C ~ W R   action, ~ n d  
hns n przld~ of 1 .fiG pet crnt. r l  t thr lirntl of tllr lmsi n a darn ha? k n  
t~uilt in h~cZ m:k, and p t t l n  hi~\.r h v n  rtrnutt'uctd to rontral the flow 
of rvnt~r  irlto the f ernw or  cwrk hrd. I!, tunnel 2,IMX) feat long is 
ltcing ~ x t e n d ~ d  1 ( H I  feet to tt point 11ndt.r tht. lrnwin where it win tap 
thr g~mcel lwrl nlr fwt F)rlow t hr nr~rfflcr. Enrly in the ~ p r i n g ,  when 
t h i s  tunncll is rwrtplet~d, hydr.tlnlicking of thee  mriferonr gravels 
will hc co~amenced. 
The Shwp Crrek ininrs, 5 n~jlra r a ~ t  af . luar~u.  arcl. n p i n  being S ~ F -  

C~nratimlly d ~ v ~ l o p d  and have I w n  grxnl j~roducem in hotb gold and 
nilrer this p t  ymtr. 

tho "b-rtamp mill o n  the prqerty htw Iwea in olwmtion &ring the 
gmarcr p r t  of thr rmr 

r\t S~~rt idt~ lr i .  50 11ti1aw .wlith~fist nf J an~nrz. op.lel.iltion3 hnre r e n d  
~ n d  t,I~pl rnining ~hntlt i* to be I'PIIIOTP~.  owing to ~ I E P  f~ i l l l rc  of t.hc 
qtmrtx Irdcr it! ( t ~ l ~ t l l .  prcthiltiting pwfitnhlrs cxtmnction. l t  in do1111t- 
fill w l ~ o t l ~ r r '  niininF will crpr IP ren1111i~d at this pl~lr-~. 

Still fn~.thrr ~ o r ~ t h ,  nt \17indhnm Ibj, dr?re!opmantq huvc u o n t i n t ~ ~ t l  
on tllany ni tlir propertic$, though none of th&e Fwve RS c b  prorclil 
pr'otiactivo. 'I'hc nlinernl Ire l t~  are low in gold values rnd t h o ~ ~ g h  
ocrr~nion~l nnrms wilh viwilde gold  re fo~tnd the ores will r ~ q u i r . ~  ~(~1.y 
ccot~omieal  noth hod^ of extrnction to insure pwfitable mining. 
- .- - -- - .  -- 

u Klnxlc, It. A.,  l'hp Twntlwcll gnlllp of m l n w  dlanlul: Tranr. Am. In*. Mln, En%, rat. M. pp. 
RM3M. 

b Wywrlrst, A. ('., The gmlcqy of lllo Tnhn(lrvell ore dewaiib. A l w k  h ~ w .  Am. Illxl.  Yln. m ~ . ,  
~01.3s. 
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Korthward fmnr dnnraa dong t h ~  ~n~ in land  ns far m k r n ~ r s  Ray 
much att~ntion h n ~  hem dirwtrd to tbo many pmyact~, and sotno 
pronlining I ~ ~ i l r  hnve lwen dis~wrer~d.  Besides the a p m t i o n ~  in p ~ v -  
grPm on the plw~ril~lf llrC;i~~nis Creek and \l'EndfnlI Crcck, prsvioonly 
mcntionrrl, i n ~ - c * t i p t i o n ~  l i ~ v e  h e n  advwnc.~d on thr, qunrtz ledae~ ~t 
T IInr!ms, F:aglr Kivrtr, Ymkrt! Cow, nnd Rrrncm 11ny, 

Thr P~tcrstta RI'CHIP of  claim^ ncsr T Httrhr, 9) lrlila~ nort,l~ of 
Junmu, WRH !~)n<led n n t ~ ~ ~ ) ~ ~ . i t e d  the esdy part of 1904, hut, owing to 
rni~mrtnapmrnt, tlrvclopn~cnk wcm ~nspended in the fall. 

The pvoprrty of the Kaglrl R i r ~ r  Mining Company, 3.5 milea north 
of .I r~nerau nnd 7 r n i h  f tnom salt ~vafer, ~ R F  IICFII ol~bned hy RCVPMI 
hundred fcct of crou~ctltting nnd drifting. Tire qu~trtz ledge vnriru 
from 3 to G frot in width arid i n  reportcitl to ha of h i ~ h  gtxdt: ole. A 
20-stamp mill dowe to tho rivar i~ i11 op~mtinn 11nd irl connrt.tecl with 
the mine tunnol, 240 feet above i t ,  ri cal>lr: tmm. A tmrnway :3fr 
m i l c ~  long bns boon built from the h a c k  rind t.ht! wmninina 36 mile9 ia 
coverctl 11)- ZL wagon rand. 'l'he ore i i ~  seprtcd to ~ r ~ r t r g r  $?I! p r  ton. 

The Aln~kn-IYashington Gold Mining C?ompnp, opmt inp tvmt of 
Pnnkeo Covc, Iim mnlplrterl s e v ~ ~ n l  hr~ndrcd fret of tunnpli ng, also n 
50-foot ~hnft ,  during thp ?-air. Thr Idgv is reprl.ed, to 1w of I~igh- 
pride ow rind though of no great size is suppwd to tw of ~ u f l i r i ~ n t  
Z'IIEIIP to wnrlxnt f t~rthes  dercloprnenb. 

At Rernarn Ray the Kengin#on minr has k n  under darelopment 
during tbr summer, nnrl li crowr-~lt tunnrl l,SM f e ~ t  in kngtlr hrr~ 
h e n  con~plrtrd, cutting the lcrlp 95 fret in width at n depth ot 1,4O(J 
f ~ c t  helow tlie surfwe. The qualit. of thr om i-: wparted to in~prove 
with incrraqing deptl~. nnri the proprtt. proariws well w a fat~~nl  gold 
produc~r. Fllins h r e  heen m ~ d r  for the erection of o large rnming 
rrnd mil l ing plnnt, and R town site hw heen nurt~eped dong the aho1.n 
~ I O W  f l ~ ~  rninr. 

At, tht ,Indin and othrr djaeent minw nmr RArn~rs Ray, no exten- 
wire impsor~nlmb t\-erts ncrrt~nplinhd in f l r t j l ,  ant1 no rerent dincbov- 
erira of much import were mruh i r ~  the virinity. 

MIPIFPl nW AnMlRALTY IRLAND. 

F~ttafw .17fry.-Funt~r Ray formw R h n r h r o n  the e a ~ t  ~ i d e  nf Chathrsln 
Stmit, Ill+ nliles sonthwerd from h i n t  Hctmat, the rno~it northern 
point of Xdmi~alty Tdnnrl. 'rhc rocku nxposod  long the ~hores of 
t h i ~  l~ny gmdr frnm nmpl~ihole to chlorite-uvhi~t.~:, and Ere interahti -  
fied in pllt~t's with h c l i l  of mushlo. Thercr is  rvidence of much folding 
throughout thi* ontirc p ~ i i t s ,  tho nnt irlinr~ and ~ p c l i n e x  often hcing s 
tbol~annd feet or morr! in width. l'hth grnrml ntrikr i~ north-northwmt 
and the prev~ilingdip soubl~we~t. Di kesof a bit. character, a v e a n g  
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secernl fwt in width, ~.rosscut the ~eries in n northeast direc,tion. In thin 
rcnmt? getlcrnl courw, 8.  fi0" E., arc, r,xposulmes of nnrraw quartz-tilled 
tisjures, n hundmd feet or nlnro npr t ,  which for111 the o1.e bodies of 
the principal mineu. A sncot~tl sp~tt~lt i  of quartma vainn, considernbly 
larger ~ n d  strikirlg N. 10 ? \V., k r'~pmsotiterl ut, She Porhge group nf 
clnirns, 2 n~iles  f w n ~  t l l ~  herd of tlra J M ~ ,  IN wrll as by t'hhc prwpectrr 
on  the muthenqt yide nf F l l l ~ t n r  M c ) I I H ~ $ ~ ~ I ) .  Th~stl have nut rec~icerl 
tnuch developn~el~t nud nrc 1,eportcrl to I,c low in gold valuen. 

The TeIlnl-ian~ mino nnd 11 uil~erouw othrr c:ltlimr. 53 in dl, colnprinn 
the holdings of the Funtrr 13~y  Minillfi C O I I I P I ~ ~ ~ ,  rstn11Zi~lhed in l!#t33. 
Since tlmt lime nothirig ruotr t l ~ a n  the H I I I I I I I L I  u f i s ~ s e ~ ~ ~ t * n t  work 11ns 
beenaccomplishetl. -41, 'I'elti~ri~ull luil~r. rIvnr to thr,r~ter's edge 
on the ~ontb .aide of thc IMJ-. tlie am Fwdy conh;inLy of a r~narta Ictlpe 
sever~l feet in wjclth. t h ~ t  xtl-ikcs S. 61) I":., t~rohwuttiug a chlorite- 
whish cauntq- roclc. T h i ~  ledge i u  operled 11y two shafts, eucll 100 
feet in depth, and by n ttulnel t i !  frot jn Iellgtll. 'r310 OM- --the KI'I!U~@I 

part of which i~ free-milling -is trr~tetl  in a 10-gtnmp tllill ~tttd is 
reported to average $8 per ton it1 gold. The other baldinp of this 
rorripany itre locwted at  variotxs clcrntions or1 the motitltnin nloptl to 
the south. The ore todim roi~sist cmentially of rtr ink~r h n r l ~  v n y -  
ing  from s e v ~ l a l  irtcbes to w~etzrl feet i n  width. Aasnys from Illany 
of thest: small ledges w.e ~ r p o r t d  to give high I-altwn. 

Thc \Tar HOIW I I H ~ F ,  l mile southrt~st of the Tclluriz~rn, W8N 

devrlop~d estenr;ir;ciy it) by the Kcystone (+old JIiuing Cumpny, 
and in 1900 it was apin opemted, l t u t  sinvc tli:it tirnr no ia lp~~hrnt  
improven~ent.~ hare i,cen u idc .  The lrdge is  very s~unll, ~ r r e r r t ~ i t ~ g  53 
feet in  wid t.Ir, Imt is rich in frct? gold, which ocrnrs finely d i n n ~ t t ~  innted 
throughout the qoartx. The drrelopruc~its ca~~.iist of two nhnfk 43 ' 
and 125 feet deep, besicl~s 321, feet of drifting dong the rrin. The 
on! whirh, nf ter cartif al 1~1nd  .sorting 1s-11s r;hippcd direct to the srneltcr, 
i* said to hnctb l ~ n d  n valut! of ntwut $100 per ton. 

l>) t t>rg  13rt!y.--Thc tnotlt int~ation af thr h a t e r  1 % ~  mineral tmlt i~ 
prolmbl?- rrprcwnt~d hy t h ~  .\Zan~n~oth group of rninen, situated a t  
Y,tiOl) tect f l c ~ ~ t f o t ~  4 I I I ~ ~ P . ;  .;u~ttIi nf Tol~ng HaJ+ 2nd 14 miles wouth- 
rlwt of icuntclr Ray. 'T~P ore d~pos i fs  herr. how~rel., rlitfer. f~~orn 
t l l o ~  nt Ftinrcl- Ihy il l  t l x ~ l  thr rontrtyt. rock-s schist-is llerlvily 
r:>iltcmlimd, whilc tlie quartz-filled fmurtas rare r:trr and of vely millor 
i~uportar~ce. Within t t ~ c  t llrre dnti~~erl minomlized zones are many 
ricll aenna cnr~yinp jplr'ntt, zlplialrrit~, t ~ n d  some frne gold, and these 
grtxtlj* inrrcase tbc nrcrage \*alucs o f  the ore. Thesn ore belts vary 
from 25 to 75 feet it1 width nrlrl hnvc boen trucad several hundrecl 
yards along t h ~  ntrikrl of t,hc inclosing ~c1li~t.q. Vary high wsaT V B I U ~ R  
are wport(~I in gold rrnd nitver, titid m a l l  smeltor shipments rind mill 
tmtd have given nufticirn tly Fntmtrthlc! rrtar'w to justify the eonotruo- 
tiou of n 1,5C)O-faat cro.mrut tunnal, w11 ich i~ already 5% feet in length. 
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This will e~entutrllv undercut the ore bodias at a depth of 300 feet. 
Other developments on this property include sevet.n.1 open cut8 and 
small pits, exposing the mineralized rock at various p i n k  along the 
surface. 

On the mwL side of Seymonr Canal, 4 miles north of 'lT'indfa11 Harbor, 
a deposit of copper and iron sulphidee is exposed in  a quartz-wricite- 
schist of sedituen t u g  arigin. These ~ulphidsa bave been in trduced 
lvj th stringers of qnartx along the  trike of the sohist and form a win- 
elxl zone 20 feet in width. The deposit is located close to the mater'6 
edge and has been prospected by tt 50-foot shaft and a drift c~msscutting 
the ore Imdy. The low percentage of copper and snlall gold values in 
the ore have not enconraged further developments. 

At Garnbier Ikty, ~outb  of the entmnce to Seymour Oanal, chalcopy- 
rite occurs with other sulphide~ in irregular quartz veins and siring- 
ers, rvhicli follow the general trend of a calc date country rock. These 
deposits are located on tho north slope of Cave Mountain at the bead 
of Cfambier Bny and an the northenst slope of Mount Gambier. Nma 
of tho properties have received much attention, most of them even 
lacking asqessrnent work. 

C'oal.-The existence of coal beds at Murder Cove, just e a ~ t  of Point 
Qardner, :bud in K0c)tznahw Inlet north of Killirmoo, hm been known 
for many yews, and early, though unsuccessful, attemp& were made 
hy the Navy Department to locate workable deposits on t,hia island. 
h t e r  in the nine.ties private pmspec.ting was undertaken by many 
pparsons, with the idea thatthe nnrrowcoalaeamv exposdwould bpxome 
wider ia depth or that the mwll beds indicatedmore extensive deposits 
below. 
In Kootznahoo Inlet ma1 is widely distribnted in the sandstone con- 

glomemte beds of Eocene age. The~e beds are but dightly folded and 
fitlilkd. The coal seams a\-era* from s few inches to  a few feet in 
width, and numy thonatlnds of dollars bave been spent in their devel- 
opment m i t h w t  revealing minable deposik. Most of the properties 
have been abandoned, and no morlt was in progress during the last 
wmnmer. 

At Murder Cove only one coal seam hw received attention. Thi~ is 
Imatod 2 miles from the bead of the cave at ttn eleration of 500 feet. 
The i nclosi~~g beds are composed of basaltic tuff, breccia, and lam which 
show much ~urface decomposition. This occurrence rwrnbles that of 
the  Yukon coal beds.a The absence of fossils and the altolqation of 
theso beds hnvo been caused in part by the overlying l a ~ a  flows, 
which, however, h a 1 7 0  mnde the cod much harder a ~ l d  of a bet,kr 
quality, Both the coal beds and rocks in which they occur have 
been folded sufficiently to render the profitable extraation of the coal 
a dificult pl.obIem. The coal lies in three seams, separated by thin 
-- 

~Collier, A. J.,M rewurr?8s of the Yukon, W e :  Bull. U. 8. GBol. B m e y  No. Zl8, p l8. 
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beds of impure coif1 nnd tnff. The avenge h t a I  thickness of coal 
is  about .5 it-et. I t  hrts been develovd hy a crosscut tunnel 250 feet 
i n  length rtnd n drift uf Irm feet along the coal bed. From the drift 
sn incline Aaft nt  nn angle of 2s0 htts heen sunk to a depth of IS0 
feet, whem the coal hcd, fnand to  he riisplaced, mas q a i n  discavered 
after much rlrifting. 

Other eon1 aeanls, of no ertsllnmic imprrrhnco, however, ocrtw both 
at IHan~iZton nny ~ t t d  st Port Cnrnilen ill Kekrr Strrrits sou# of 
Adrniml ty Inland. 

The can1 in t Ire Alaxnnder Archig~lagn git-w no pmrnis~ of k i n g  in 
sufficient quantity tn ~l~tlkr!  prodntning t n ine~  nntl t h u s  reclnce the cost 
of fuel. Small anlollat.*, ho\vcrer., 111 y br obtained from some of the 
coal warns for local nnc. 

The S i t k ~  mining district includes hoth nnr~nof  and Chicbagof 
islanh, the two westenimost isTitnd9 of t SIP Alrxander rtrchipelaga. 
The roclzlrs strike in a northwest dirrrbt ion, untmll~* have steep c l i p s ,  2nd 
are arranged in wide belts. 'fir ~astrr l l  t*mmst t r f  C'hivbn-f Island i~ 
ramposed of lirneston~ I d s  of C'nrlmni frlazw ~ g c ,  irtto which h v e  
been intruded buids of granoclio~~itr, with tlwir lntlg nsis  pumllel to 
the cleavage of tile sediments, At tlle so11111 etld r ~ f  the island i~ a 
wries of cblorite-schists and c:brl>on~c.eo~tn shales w h i c * E ~  nppnr not only 
to underlie Hooniah Sound. bat t~lw to fort11 thp cottntrl; rock in the 
vicinitj* of the Rdmau Hay nkinp.5. +.%long tl~c nnrrown of I'eril 
Stlaits is  a wide kelr of gglnodioritc which fnrther .qouthrv~..it R ~ O W H  

such segregation of the Irn.4~ rninelnls as to rcr;emble gr~~,nntqrle. 
itdjamnt to this is an assemblage of esedimentnl-y I-ocks ruetamol-phosed 
to mim-schists and ou~rlain slatc-gry\v~ckr series. In the vicinit<y 
of Sitka these drab fornr the bed rock exposed along tho ronst nrid 
the country rocks of the orc deposit*. This .yI~te-grnywncko w r i e r  1 l ~ t - I  

lmen int~aderl nLunerollw di key of ~ a r ~ i n g  t:otuponit ion wbirh a m  
n s m i n t d  wi ~ F I  or new the mirlernl &posits. 

'I'hc ore Fjoilies are irr~gulsr.  q tlartz- fillpd fisanrcs. uttd we uaunlly 
plnllcl to the h d d i n g  pInn~s of thc slntr-gl.aywackc country roch. 
'I'hc Ecdges rnv- mpidly in width ~t l td~tr [*d iv i~ l~d  into ~ n n n l b e r o f  srn~l l  
v ~ i t u  FII sonle plxres nrld i r~ to  a serie.: of small ~ t r i n g e t ~  along tllr tm1- 
ding ptrbnew rtt other*, tti ti3 lu tnling a mineral zone con~posecl of stringer 
lentls. The ledg~s are rrossrut tly horizonhl veins \vhirh nre rtppnr- 
entlg unrnineral iztd ntnt of Inter origin. The ralues nre essentinlllp 
gold m~ociated with p ~ r i t ~  nad pgrrhotite. 

l:rrch:~~c 9rtl'n~. --This property, formerb known as the Stewurt mine, 
is locnted rmt nf nncI 14 rnilps from the head of Silver Bny at an ele- 
vation of 720 f ~ t .  It i.r the only prit~nted rlsim in this area The 
mine is on a quartz ledge whiclr is 4 to 12 feet in width and strikes 



N. 70C W., parallel wit11 the dnte counttby rock. It 111~4 been op~ned 
at  several elewtions by three tunnels vnr'yjng From 50 to 150 feet in 
length, and mnsidemhla ore bas been stoped out and ttvated by R 10- 
stamp mill on the property. The ore is  wpolbtcd to nverajie $7.50 
per ton. 

Bntrp mine.-This mine is 3 miles sai~thennt of Silvor Rnp and 1 
mile south of the Cache mine, nt an trlevlctio~i of 1,Solr feet. A c ~ w H -  

cut tunnrl 900 feet in langt,b reachen tho nrnin ledgo, which i.s Ir; fort in 
width at a d ~ y t b  of about 400 feet. It also cuts st~vcrnl ~rnallm. qnrrrte 
v~in.1 striking prtrallel with the formatioa. The r t v c ~ ~ q t !  I ~ U F !  of the 
lrdgt! is wnid to M.:iO i n  gold pel. ton. A~sessment work only hag 
Ivra donr on tbe property this past year. 

I,ur.IF?/ ('lrtnjr~~ tmi~~.o.-Thia pl-opertjr is situxted in a precipitous 
mo~~ritnin r s n p ,  2,5(rrl feet n h o ~  sm lerel atid -4 rnilew as the c*row 
RICH, or T I I ~  utngon road, from the b e d  of Gilrcr DRY. The 
quartz Irrlgr! has R I I I R X ~ I I ~ I I ~  width of H fuct W ~ P I - P  it oatcropct: hut in 
t1r~ b ~ ~ n n r l  it is not constnnt in width and appeara to merge inton serirn 
of nmirow ~ t r i n ~ e r a  p~netmtirig the minamlized s1:lst~ hauging wnll. 
T l ~ c  foot rvall oi' gmytvackc is locnl1.~ known as diorife, because of jL* 

comp~ct, r l ~ n s ~ i r r  strnctnl-P. A li(lr3-foot ttlllnel  follow^ the ledge ;end 
connects through rt iwisc with n surface pit. The surface irnpmvo 
m ~ n h  cornpsiwe n tR-stRinp mill, A stlwn~ill, and a wnter-power plant. 
High raltlea are rp,porld?d from prts of this vein, and many spsci- 
~r~enlr of free gold I~arc b t ~ n  ohhi nwI. 

BUy Im;a.-T!~e diswvpry of gold-hearing qu~i%iz in this busin, 3 
miles east of Sitkn, has rn~tsed conniderlthln e?ipendit,nre of money rind 
labor. -4 g o d  t~ail wns ~nndn rmtl a sa\mill lruil t, hut little waH done 
underground. The axten t nnrl val lac of t,he ore deposit, therefore, can 
not be determined, as it has only befill opnerl  by two small tltnnels, 
which expoise il-regular masren nf qunrtx in thrq alntc-gra_rmncks coun- 
try rock. 

Jlanq- other pro.spects, P A I ~ I ~  develapcd, noh hly the tower M g e ,  
Ilullion, b*ree Gold, Lil)e.rt+v Lode, Silvov Ray grutlp, snd the Boston 
nip still held i n  the JIOJW dencrihctl arm, Ronie of which I~nre wry 
f~ tvo~hlc :  slrrface showin~s ,  hut Iwli of cmpitnl nud in~ffirient men- 
ngement  ha^ caused n suspeusion of exp101-ntiow for the ps t  fern 
gcars. 

Xr,dmarr fia!~,-Tbe ~ninerald~pposits 5 mile3 f ~ n m  thr! head of Rad- 
nlnn nay huvr excited mtrch interest trnd t i n d e r ~ o n ~  1 r t l . p  ilrv~lop- 
mrnts ninco their discovery in 1898. The hnsig of opetat.ions nt this 
plnce ig  n minel-nlkeri Iwlt of much  inkled led date s~relnl h t~ndred fcct 
in width, rot1 tni ning in ter l t td  stringers of qttartsr. amti c~lc i te  ~r:com- 
puiat l  by sulphid~n cnrrj-ing gold. Irr~grr la!. f i s r t t ~ r ~  fillnd mi tli 
q~artr;  nro n l s ~  ~ n c o ~ r ~ t c l v d  ill the tunnel whirh r.rosncuts tlrc deposit. 
'I'be slntr col intry rock h ~ s  h e n  intruded hy dikes of d i a h e  in the 
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vicinity of the ore body, and a few miles distant by a wide grano- 
diorite belt, both of which have probably been dontrolling factors in 
the mineral deposition. 

The mine developments include an 800-foot crosscut tunnel, the 
buildings for a 120-stamp mill, :L small power plant, and a narrow-gage 
railroad 7 miles in length fro111 the mill to the wharf. The ore is 
reported to be of yery low gracle, and the work which has been done 
has not denlonstrated the pobsil)ility of protitable mining. 

Fre.sA?oot~~~ Boy.-The only minerai locations on Chichagof Island 
have been made on a gypsum bed outcropping ahout a mile from the 
shore of Iyoukeen Inlet, a harbor just north of Freshwater Ray. 
This deposit is interstratified in a limestone of Carboniferous age, the 
beds of which hare 1)een nluch folded and sheared. The gypsum is 
unsuitable for ornamental purposch on account of cleavage arid joint- 
ing planes, but i t  is of an exccllrnt quality for the ~iianufacture of 
plastel. of Park .  The stratum has been exposed by an open cut for 
50 feet along its strike and for 20 feet in width, and by a shaft for 40 
feet in  depth, but its full extent has not xet heen defined. Ahout 300 
tons of the material are i n  sight. The favorable location of this prop- 
erty and the value of calci~iecl gypsun1 is sufficient to warrant further 
development. 

\VRAE;GEI,I, MIXIKG DISTRICT. 

This mining district extend\ along the mainland from Cape Fanshaw 
to Rradtield Canal ant1 incalndes Kuiu, Knpreanof, Nitkof, Zarembo, 
Etolin, and Wrangell, tlnd several other smallel- islands. Prospecting 
in this section, has hecn meager, and at only one local it^, the Olympic 
mine, has there been extensive development and a production of gold. 

Duncan Cm~ul.-On the wcht side of the srliall island of Mroewodski, 
a t  the south entrance to Duncan Canal, is the property of the Olympic 
Mining Company, etr~br:tcing ho~r~e  60 claims. Operations have been 
confined principally to &hat are known as the " Hattie" Ledge at  the 
lower camp and the " Helen S." at the upper or  Smith's camp. The 
country rock is a greenhtone T\ hich is probably extrusive and which is 
niore or  less schistose. The mslin cleavage planes strike north-south 
and dip 70d E. The mir1er:rl depobits are quartz ledges froni 5 to 
15 feet in width, which apparently fill 1)recciated zones in the green- 
stones. They strike in :i northeast-southwest direction, and are nearly 
vertical. Large nlasseh of tlie greenstone are included in these ledges, 
and the stringers of quartz penetrate the country rock in all directions 
near the main ledge. Portions of the ledger consist of a network of 
quartz stringers inclosing thc altered grcenstonc, and hulphides, carry- 
ing the gold values, are dissenlinated in small particles in the quartz as 
well as in the greenstone. Practically none of the ore is free milling. 
It concentrates about 18 to 1, which product is said to yield $32 in gold. 
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The cxplorxt iona nnrI ~Ic~elopment~s aggregate 1,500 feet of shaft aink- 
ing, crosst:trtting find drifting. On the surface, haides the ~hrtft 
horrse, i s  n well-lruilt 91-stnmp o~i l l ,  a cornpresser plnn t run hy water- 
power, and other mint! improvornents. Worlr on this property has 
been ~uspended since the curly part of 11404. 

At  the bend of nuacrtn Uannl arc several copper prospects nnd gold- 
hearing l edpa  which nrp a t  pres~n t racciving von~idnlrtblt! mttrotion. 
F l w ~  illno the country ~ o r k  i~ groawtnnc-srhiat. which hns t n ~ n  
intl.ud~rl hy wide dj kcn of tine-gminrd iliorit~. 

N e w  the not-kh end of tho ensf arm, 011 tho w r ~ t  s l n p  of the motin- 
t ~ i n  rRngP, '2 nliles horn the uhore, ia thr: l'ortaps Mountain group of 
claims. Here four woll-defined ledges ~ t r i k i n i  in n northeast direc- 
tion have heen prospected, and it is  proposeti to dri tvr R crosscut t u n n ~ l  
during the winter of 1!W4--5 which will andercnt the ~.nt- irc ST n -t cln. 
The ores arc in the main chalvopprite and pyrite. nften nrcompnied 
by m~gnctite and pyrrhotitc. 

On the miit side of the east nrm is another groilp of Incations on 
what, i~ sup~)o~led to  be a ctrntinnatiorl of one of the nlmve-nten tionell 
Idges. Thin prop~rty is ~ l s o  to 1~ r2eveloprd t bin cwning year. 

A third prospect is locat~d 2 milen rrp the crr~k,  entering the nortb 
side of the wprrt a m  of thc canal. At this p i n t  the ore lmly is 8 

minerslizd lirnestonr, which ucctlrs in  the glrzcwhne-ecbi.strcrit~s, ~ n d  
i n  ill plnces traversed 1 1 ~  .smrns tilong which n concentmtinn of thn 
miner.rtl has heen effected. The om is pyrita witb sonlo p l ~ n s .  from 
wHich favozrrl>le assay returns are reported. Kxplomtion~ nn this 
p r o ~ r t y  hnve jnst h e n  s h r t ~ d  and tho extent, of the ore bmly hn3 not 
Iwen detrrrnined. 

A wntcwl~at norel feature is the psascnce of gold-hearing q n ~ r t ~  
Iledg.cq in the intnisir-c granite belt on. F\rora&ofski Island. Thene 
nn! sitt~atetl OR thc north end of the islnnd, on n point called the Ele- 
phant's Sow, mnd hnue heen l m t e d  rrs the Exchange G ~ n u p  of cluitna. 
'The q u ~ r t z  lrdge~ are Inter than tltt! granitc, and in then1 auo nmny 
inctu~iana of pnanitc m-.re.s, altcred, nnd more or less impregn~trd 
wifh rninem~l. Two Icdg-~:ca ~wraping 19 feet i t1  width have been 
o p ~ n ~ d  I)!. t.wo tannsls and o p n  mts,  nntl from thesc exposure# fair 
p l d  awnapvw awe r ~ p r t e d .  'rht-se properties have remained idle for 
t l ~ a  lnrt frw r.rears. 

G l r t r ; ~ ~  IMI.v;~.--Glncier i w i n  is R glacially eroded depl-emion at nn 
~ l ~ v n t i ~ t ~  nf 3,CIMJ feet on tbfi tnainhnd, 14 mllov due wstof W~.angell and 
8 miles f lv~t l  tide water. The mi new1 deposits are all found in tho 
whist scrip9 ndjrrcent to the Comt Range intrusive belt to the east. 
Their gccne~.nl Itvend i~ northwest and the dip northeast, Nar~nm 
granitic hclts and pol-phgri tic dilitr~, prabakrlv oll'sshoots from the main 
t~elt, intc~st.r!t this 8 ~ b i . d  ~et.ies n t very ol~l iqt~e anglm, and probahly 
hnva bad considor~blc influence upon the deposition of the ore. la 
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the vicinity of thc prphgrg dikes rind along their con&& are ledges 
of mansivr: mien8 and cbnlcopyrite. nsnally pamltel witb the schis- 
tmity of tho formation. The principl deposit of Glacier basin is 
fotind lwtwcen two porphygr dikes .rtriking N. 30S JIT. and dipping 
r~urthmt t r t  rm angle of 4Su. Two tunnels 50 feet in length expse 
thr ore lmdj,, wbioll in  ~ h o n t  81 ftbet in width. The principal mineral 
is  concantrntd dung the foot mall. The ow. is roporkd to mrry 
vnEncs in ~ i l  vcr; lend, tlrtd coppr. 
On tho Margery claims, I ~ ~ l o w  the haqin. thc deposits are essentially 

gdcna ows, occurring in st]-ingcrs 1 f m t  to 5 feet in width, which 
follow a dctinik zoclne p a t d l ~ 1  with the whist. Thin rein system has 
been open& ut an elcvntion of 1,500 feet ttbore sea level by it tullnel 
411 feet in leagth. Ffurtl~e~' ocrt.thenwt or) the same claim is an open cut 
axponing n 15-€oat Itldge \ ~ h i c h  i s  rich in galena and which has been 
tmced ~ ~ v r r n l  hundred feet, i~lana its strike. Assays frt~rr~ this nre 
royortod to h ~ ,  high i r ~  nilvcr and gold &s well aH in l a ~ d .  The ores are 
p l e n a ,  ~pllrcleri t0, chalcopgri~e, nabivt! silver, cerrusite, ahd Imanite, 

Tho '<C;ound Hog" t w i n  rbinrs, 4 miles north of the Margery 
chin1 haye been dovelopctl to so~nr: cxtent during the year and show 
~ R P O ~ I ) I O  ~ E . Y W ~  1'i3tur.c'. TJw Iedp is orer 15 ftlet in width nnd not 
unlike tho lodges of Glilcier ht~nin. 

Jl~ndficid Crrw*J.- On SInm Inland. lit the north entrance, b Brad- 
iield CannI, is  n dcposi t of a I l l u ~ ,  ctmrsel\* cr>-htalline rnarhle. This is  
fnvomhly situated i ~ n d  t llo n l n r l ~ l ~  i s  of good qutllity, containing few 
jointing cracks. Thr! cxlrnsl1t.t: ir ;iU fret high and 100 feet long. 
TCH~H of this rmk llttv~ 11m~n I I I ~ ~ C ,  and it is wlwrtcd to he suitable for 
l~r~ i ld ing  n.s we11 a,3 omemenlrcl prirpwn. 

Two woekn were ooc~ipi~d in making rt hwty visit b important min- 
ing Encfilitics of this r~gion.  which had h ~ e n  ~t~udied in 1!M1 by Mr. 
I31.ooks." T h i ~  exi~~ninrttior~ was rIr~ru~tI I I ~ P ~ ~ . Z I T ~ ,  owing to the 
cbsngc? in r~onomic vondiLinnq and to the mpid derelopmerrtr in progress 
at  wtnc of tllc r n i t p f i .  

-P~.om the pl-ewnt inrrstigntioel rnppr  nppears to he 1118 most 
intportrtnt t~~cbul of this district. C;oltl and xilvcr vfilarn aru next in 
mrncquwnco, )loth ~*ywuxtely ~ n ( l  it1 c:onncctian with the copper 0re.r. 
Other m~tulw, 311rh t i w  I~atllld, xine, nnd nic..kel, are found, hut will la 
be mined, i f  at all, only rn by-proilmtn. 

The occnrrenre of this  mrtal in chicfly con finmi to Prince of Wiles 
Jsland. which f o ~ m s  the svestrrn half of the Xctchi kan district. The 
bed rohs of the i~Eand a 1 2  argillites ~ n c i  white lirnestonea, closely =so- - - .-- - 

aBmok& A. i., Tbc Ker-rbrJkrn mlni~rg dh l rk l ,  dlaul;~ : 1701. Ptqwr U. 8. Gwl. Snmes No. I. 
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ceintcrl wit.h grc~nstnn~n As t h ~  PPMUIE of pt .n~mI  r l ~ r t n n ~ ~ r p h i . ~ n ~  the 
l in~pdones huro h e n  r h ~ n p d  to rnnrhl~, t l~r  pwe~i.*ton~w to w ~ k i i s t ~ ,  
and the nrgillites to crystalline wbinG and gmlhitir. shalru. Intn~d- 
ing thmc oldrr atrata arc Imtsnra of q~~tirt~x-dioritn m.c.lrrrin~ xq stot-ka 
miles in width, topther with dikea nnd n ~ t ~ n l l  nrrw contpncd nf tt 

more tn1 .4~  rwk. On the c w t  sirtn of thr: i s l ~ n d  f r m  Cholnlondelcy 
Sonnd northward, incl tiding K~clturn P e n i n ~ u l t ~  nnd the wrnt n i t k  of 
~ ' l ~ v e l n n r l  I+ninnsnln, t h t  K m a n  grccnstoao fnrnls ttw co~~ntr-v sock. 
This. nr d w c r i h ~ E  I)y Mr. 13rookn, i* l ~ l i ~ v e d  to he lorply ~ f l r ~ s i r c  
nntl Pnkr ~ I H L I I  tho t~*d-rmlc H ~ P ~ C H .  It i~ of ~ c n n o n ~ i c  i n t ~ r r s t  l ~ t ~ a u w  
of itn ~n?rnvi~lt , io~l  with the coppr ore3 on Knsaan PcninsnFn i nd  i n  thc 
Skowl Arrn r c ~ l o n ,  

r\"iI~lrrrk A t  ~rr'hrn'rrgt,. --Nildack 3 t a r h r  forms an indentation in the 
wtrthenxt ~linrr, of I5ri nco of 7rVnle~ Inland. unrl is 36 n ~ i l ~ ~  Vy W R ~ I '  

frntlr Krtchiknn. 'rhr r i lo~ii~tr l i t~n r i * ~  with steep nwcent fn)tn the 
w~tcc 's  c * d p  h t  p a k ~  2,000 to 3,000 f r ~ t  in ~ l ~ ~ r l t i o n ,  Greenstonr is 
thc no~intl-,v rock in t h ~  virinity of the mincs, lrut t h i ~ ,  in plwcs, htln 
\won nltrrrd t ~ r  ~ o r i c i  t,r, rhlori trr. nnrl nntphilmlr-schi9ts. Thew original 
grccrwtoacn nre intrunivr into t hc! n l h r  netlimcntary rocks, w bich occur 
Fni-ther 1lnit11 tmd muth l but do uot ontcrop in th is  h ~ r t m ~ .  At tr di8- 
t~~ncci  of 12 ~l i l l 'r i  on thr dops t tr  Llrc north of rc'ihlnck Anchomp, ifi ftn 
intrngivo dioritiu ntork, tt  miln or more in ~virlbh, m lid of Lakr dntc than 
thn  grcrt~ntonr. A sirnilnl- intrtlrilTr nlnrs mrurw to tho ~011th along 
tllv ~ l n r t h  uhorr nf 3Inri11 Sotrnrl. 'I'he  latio ti on of  t,ho capper dcpositn 
to thewe .rljntltrit dioritir! ntscks wtw not tlctrrnlined, thot~gI~ it i~ possii~le 
that %th~.y otro thcir g,*cnrri.r ~ L I  t l ~ n  rrfttr acbio~i of thc dioritio invawion. 

The o l r  hodics wcrrl. 'hnt21 nR nrnnll nnrl itrr~rilnl* vainn nnd nv min- 
.emFizerl aones. Tllo~i~h the! r7cirl.r HIT rk:ll in valucs, they wilI  never 
IJC of as great irnprt~u~cc n.r the t*xtrnnivr! 1r1i  r~c~l.rclixcd aonen. Chnl- 
copyt.itc, with p ~ r i t r  rintl pyrrholitn, earl-ying gold vdmu, are tho 
pl-int.ipnl nrw. 

1Sccclol)mrnt.r dnriag t h ~  pnut, ttv9.ci y w r ~  h~cvo heoa confined to 
nrc I~orlirs expofind on thv , luclp clnir~l, ~ ~ h i r h  Iir!n rlow to titlr~\+atcr 
nt tllo Ilrncl of Sit~l:~rk itnrllomgr, On t l i r ?  originnl l w + ~ t i o n a  of thc 
lmkot i t  C;tnnp. situatr*d rtt tln clov~ltiorl of 1,hOO fert, on the! south 

~ 1 0 1 3 ~  nf Xilrl~u-k .Anct~ontp, a l~ ly  thn n n n ~ ~ r i l  n~n~rnlticut work ir I ~ r i n ~  
d r l r r t h .  'I'l~r dvporrik fit, t ha J~idgr clnirn ttrt! 1tlr.ge Irntfcul~~r marern 
Irc~rn 10 to 100 feet in width and 101) to wvernl hundl-rd feet in Ipn~*li 
ntld ~ I ~ p t l i .  ' l ' l l c ~  nr-n neymrated by unmitl~raliserl he1 t.r of grrenstonu- 
ncllist. ' r h ~  ore-raar ~rti~dly n, ntnnnire sulpiiide of pyrite nnd cllnlco- 
pyritr--ovnim in a n~ntrix nf altrred grwlir;ton~, rind n p p m  to fill 
uhmrrd aontw, IW hoth mnwcs and f mgmentil of the grcenwtono mcur, 
r . o ~ n ~ ~ l ~ t r l g  ~r~rtulund~ri the m i n ~ m l .  Stnnll r ~ i n l ~ t *  of sulptiidn, 

-- -- ---- 
plOpdt, & 5'. 
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associated with quartz, occur in parts of the workings and form w h t  
is locally termed. n, jasper ore. 

The devolopmenh at Niblack ~ncho l~ tge  .eat the Limo of tba writer% 
visit consisted of an inclined shaft 180 feet deep ~ n d ,  leading from 
this at three diffe~ent Itlvels, 660 feet of drifting and crasscutting. 

Tlie ore ilr said to canny 6 pcr cent coppr and $1.60 to #2 in gold 
VH.IUPH. Conce~itrntiorl of this OTO n-o~~ld not Irc prttcticaI11e owing to 
its n~nasi~re s t a h  null the high p~rcciltagn of vnlliele~s iron pyrite, 
which a n  rrot )be scperz~tecl Iron1 it cxcept l>y sillelting or sonre pro- 
cess of solution rarltl reprecipitation. 'I'he l u b e  is most fnvorably 
situated ~ n d  tbc o ~ c  f I-OIII t hc *haft 111tiy J)e f l'tl~~sported in i w a  directly 
to KCOWS or Iniryes for shipment to the st~lcjltcr~. A ~vltter-power nt  
tho h c d  of the ~nobo~-ltggo is curl ttwllcd hy t h ~  company and ran be 
118m.l to dcvclop cnouah rlk,ctl.~c p o ~ i - ~ r  for i i l i i l i~~g  PUI'POS~Y. 

] f i - ~ ( r r r , ~  P~tti?r~~r/rr.-On t l i ~  ilorthennt side of Kaeitan Peninsula i s  a 
group of sovcn slnimn, tjIw proyrrt?. of thts Brow11 Alltnka Couilmny. 
This is one of tho recent di~cc~rcrir* ill t hc vicinity of Ketchikan and 
is Ily far the masit extennir~ly d~rrloped, especially in regrlrd to 
~urfilce ~quipment. The country ~ . w k  nrw. IIclley, s~ well n.q of the 
grenter pnrt of tht? ppninsnln. is cttnq~octtlil crf t1ie K a w n  grcon~tona 
wi t,h occxsionul i r l  tervcuirlg I~rdr: of 1nur.h wrinkled limeatone altered 
to nlarble. 111 tel~str.~tiiied in thc linlrstones lire I d a  of magnetite, 
often u~rbrying chaleop~-rittl. Zlikc* of  f~lsite and more h i e  rockn 
arcrc intruded into both the grt~rastoilc und seditnenkr'y heds. The 
gcnemI h a n d  of thc scdimru taric!s is  riort11-south, find the dip i s  to the 

1 west. I IIC depositn form irregulit~. Irnses p n c r ' ~ l l y  conuordsnt mit,h 
tho dip and strilrc of the fr>r~m:~t~ionri, nild wvcn  sulbh nlassen have thus 
far boen discovcred, vnr~~il ig from 100 to 150 feet i n  lcngt,h rand 80 to  
40 feet in width. The orr, csscntiall!* ch~lcopyrite, i s  said to contain 
3.5 to 4.5 per cent copprr. IV ith 81 to %4 in gold vnlurs. The pe~ulinr 
acuurrenctl of thesr cclpprr depo.-;its and thr i11t i ~ t ~ a t c  relation of the 
intrmives a ~ l d  m e g n ~ t i t ~  hrds to the urr! bodies wiI1 be treahd in 
dctail in tho tnorvc rxten(1t)rl ~ n r y m - t .  

Considcrfil)le tznde~-ground de~-elnplurwt of the ore h d i c s  has hoen 
acromplished. 'Cwowbxftr:Jcli~nri YOfcetcl~ep, nrid tllreet8unnels from 
100 280 feet i n  length, with nlany drift t u ~ l n r l ~ ,  cxposr! the dopnsitn 
at variorls rlevutions. On thc wurfara a :ilK)-tclu smelter hw h c n  
orcctd, also a large compr~?caso~~ plant nnd various other necessitie~ for 
tho eaonornica1 extraction of ole. 

On the southwest side of tl~e peninrnla is Ihe Mount Andrew group 
of cIailnv on rapper il~positrs. n-hicb hn\.c the m i l e  mnnnw of occurrenco 
an thc, d ~ p g i t a  lwt dc.rcaribrrl. A t u n ~ i ~ l  SO0 feet in length 1las bceil 
driven. hut no work wns in progress this season. The value of the 
ore, chicfly vhrilcol>pito and magtlctitc, is  s ~ i d  to he 49 per cent ia 
copper and $1 to $3 in gold. 



I;rdtn Inlef.-Th~ Goper Mountain-SuPzer propertias fire on the 
soutl~ side of Heth Inlet, a deep indentation in thn southwest conrt of 
Prince af IYalw Island. The ore occarreuces in this nrea, tliongh 
mthcr widel? sat.ter~d, are aII of copper, with n fnw dol l~r~l  pc?r t,on 
in kmlrl vnl~res, and are ~.enucrkahIy similar ill character. Tf~a oms 
nre Found principtally dong the contact- of a limestone, with eitl~cr 
granite hits or dinhrwe dikes. The oright-tl oren are principnllg ehrtl- 
ropyritc?, pyrite, pyrrhotik, and magnetite, with quartz, calcik,  p r -  
neb, and  pid dote, &s gangue minerals. In many of the daposib wrl'nco 
oxidation ~ H H  R ~ ~ A I ' C I ~  tho sullphides to rr cousiderable depth and f o r m d  
cnrhnat .  nnd oxide ores. 

Alash ( 'ryp-i- Cmqvuny. --A t the AEaeh Coppr Company's prop- 
erty,  or1 ~,IIH SOU t'h N I O ~ P  of Copper Maunhin, development follows n con- 
tact of gtnnite with I ime~tone nnd ~ho~rrs the usual contact phenommrt. 
Thin ledge, know11 RR the '' New Yurk," i s  Iwntd at an elelntion of 
3,800 f ~ e t  near thn ~ a m m i t  of rt stpep mo~rntain slope, ~ n d  is expmwl 
ljy l a r p  apon cutq rind short t u n n ~ 1 ~ .  At. 2,400 feet elevation a tnn- 
nel, nlrody 1,4(H) fnct in len&h, is  k i n g  driven th tindercut the 'Ledge 
below t h p  narfltm wnrlcing~, find t l ~ i a  puzpose WAA almost accompljshed 
at  the time the proport!. wns visited. A few thousand feet east nf 
the New Y o ~ k  ledgr: is thr Oregon ledge, whirh is over s hundred 
feet in width, Ijut OF lower-grade om. 'I'his has not a9 pet h e n  devel- 
oped. The extent and final at-ernge value of the ore mn not be deter- 
mined from the present indbntions. However, the smface showings 
sppmr to justify n, continastion of the proposed daveloprnenta. A 
250-ton smelter Plaa jr~st I w ~ n  completed, a water-power plant sufficient 
for aJI p u q x ~ e s  hm I w ~ n  httitt, husidc.s a 5,(K)O-foot-cable tram from 
the uppermost workings to the ~rnelter. 

A7ffxh hdt18tnRai finklmn y. -Two A~rfl gmup.s of claimu are being 
developed hy t.be. i l l ~ k a  lnduvtri~l Compnny: n ~ m e l g ,  the Jumbo 
gro~rp of 99 patented clrtims, on the north ~Iopo of Copper Mountain, 
and bile Green Monster group, 6 n~iltta ennt of Coppw Mounhio. On 
exch of the above gro~ipw nemral coppcr-haring Irdges bnvo been 
exposed 11_r tunnels and open cuh, nnd on Romo ttwre art? lrtqo ~ud.facc 
expostlms of rich ~ h d ~ o p y r i t e  om. On the damlw, clni~rls t l inhre and 
l i m ~ s t o n ~  art? in most cases the irlrloning rock. At tllc ( : ~ - c ~ n  Mnn- 
uter gronp t h ~  depmih are rrlore oftan at or near the grnnite l i~r~estnn~ 
r.ontnct. ,4v yet neither mining nor wakl--pol.c-rl. 111~n tn have i m n  
built, though these will probably follow when f u r t h~ r  mine dcrelop- 
mentv hring tcl viow sutliciently lnrge or0 dcporrlhc: to warrant stlch 
conntruction. 

GOLn. 

Tholigh gold is not extensively mined in the region under discw~ion 
it hns Isern nonght in many loralitieii. JVork hepnd the annual assem- 
mant rcqliiramcnts has heen done only ttt Dolomi, on the .southeart sido 
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of Prince of Wdes Island: at Hollin, on tbe northwest ~lidcl of Twalve 
Mile A m  and in thecentml p1.t of the i s l ~ i l d  j at the Ilondley Brothcrd 
cIaims, 2 miles north of Ketckikxn; nt Thorn A I ~ ,  on Uovillagigeda 
Island; at MilIer'a camp, oti the ertst shore of Gxnvin~, Idand, nnd on 
the southeast side of D ~ l l  Islnnd. During thc put mimmcr opal at ion^ 
mere in progress on all of the ~1-love exrepting tlro Scrtlevcl ~ n i n c  at 
Thorn Arm, and the proposed future derelopments will p~wE~~bly cnum 
these properties t~ rank as good gold 111-oducel-a. Besides tho even t u ~ l  
gold production froin the quartx Icdgeh cansiderrtt~lo COPPI' will HIRO 
h obhined f rorll t b ~  abovc-de3c1-i bed mines. 

Dolour i. -In the ricinitj- of the h w n  of I)olomi, which i~ on John- 
mnn Inlet, 36 ~niles  west of Kekhikan, nearly a hundred locations 
hnve been mnde, but inrrstih~tionr; h ~ v e  been confined principnlly to 
the Valpliraiso, the Amazon, and the (:olden Flseco cIaina. 

The oro deposit nt the Vnlpxrrlino consists of u quark ledge R fa 8 
fwt in width, occurring in  a c~~stal l inc  linlestone country rock. A 
concontration of the gold ~tt l l~cs  has h k e a  pluco along p y  gtrerlkq on 
the foot wull of the 1 d g ~  find from this rich portion considemble ore, 
avolxging %aoo to $%u ppr tan ill gold and silver values, bm been 
heen recovered. Tlw ~llint*~nls are principally free gold, tetmhcdrits 
nnd pq'ritR, with quartz ntld calcite ns gangye. Thrise indinccl shufts 
1110, HI), find 35 f e ~ t  in depth ~ i n d  a f t w  111rndred fcct of drifting and 
  to pi I I ~  expono thc Itulge at !liffrrtr~lt points :%long ih strike. Thr: or# 
i~ ~ ~ 1 1  adrrpted for roncentmtion, and when a lilill is  inshued good 
roturns may IN! anticipnt~d nvross the r t ~ t i t r  width of the ledge. 
Tho qua" deposit8 ~t the Amazon r:laiut is cornpod of ore of some- 

what lower grader I)llt tlre gold valtrtls arc apparently uniformly dis- 
trilvuted. I t n  width varic..: f rtm 1 rr fcct nt the surface to 1 foot rat the 
hottam of n d a f t  1% ffrct i n  d ~ p t h .  A calmreous did,  in places - 
b r ~ c c i a k l  with q l a r h  ~ r :  the I~inding material, fo~ms the inclosing 
rock. 1)c~~cIoprncnts on t Itis relatic~ir ~.ecent disc-vary give verj- 
enco~~rrrging resultr;, and tile ore valne is ~ - ~ p r t e d  to nr3* from $15 
to $30 in gold. 

Thc n~nst exknnircl~* dcvelopd propert-r is the Golden Fleece mine, 
located on Jnt11~a h k t . ,  2 tnilq'r f con1 tidr I\-ut~r, and connected with 
the wharf Ilg a well-gmttcd trarnwby. Tltc clunrtz deposih hers dso 
hare a dolomitic limcqtone n?r cnliatry rock, which is cnt by many 
smdI diahsse diken. 12 p~ruliar. lint1 sdvanhponuw fentura of this 
mine is thc occurrence of ~evcrul limcntvn~! ctlverna which apparently 
follow the minem! (1crponit.s. T ~ P  qunrtx lmdies aro irregular lenses, 
slightbly cutting tho hcdtling plnnrs and vnrying from a f ruction of a, 

foot ta 8 feet or nlorc in  wirlth. Tho dip ia to tho southaa~t at an 
angle of s h o ~ ~ t  MU. On tbr  t~lnin ledge rievelopnlan~ consist of two 
20n-foot tr~ansls whit4 connect wj th many of the above-mentioned 
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caverns. On another near-by ledge a shaft b~ been sunk to a depth 
of 8O feet. The present 5-stamp mill is to-be enlarged to a 15-etmnp 
mill during the winter. 

Ifid?i.~.-The bed rock in t h i ~  vicinity is composed mainly of crystal- 
line limsrrtones and rxrhonwaous slates with intercalated sills of green- 
 tone, both rnamive and in part alterd to chlorite or amphibole-~l~irts. 
Partrllcl to and slightly cross-cutting the slates a m  dikes of a bluinh- 
p y  porphyritic mck, in or near which the ore deposits occur as true 
fimurc veins. 

The properties which have received the most attentiom are the Puy- 
allup group, It rni1e.q went of the bay, and the Crackerjack mine 
with its so11thea4tern extensioo. the Hollis claim, S miles west of FloIlis. 
. 'She first rnention~d, the Pulpallup claim, consis& of a rich quartz- 
filled fisaure, from 4- inches to 2 feet in width, cutting diorite-porphyry 
countrjV rock. This has been developed by two tunnels, the lower. one 
1,135 feet long, the upper 220 feet long, At the end of the longer 
tunnel the vein has h e ~ n  lost and hap not as yet been rediscovered. 
On the propert, a 8-stamp mil1 trwB the ore, and 88 per cent of the  
gold is fourid to he free milling. 

Tlle vein which is worked on the'~rackarjack claim lies principally 
along the upper contact of a porphyrv dike cutting the schist, though 
in places it enters the, porphyry. Tbs slate is-mors or lees gmpbi tie 
and finply hedded, It ~ tr ikea  N. 2 5 O  W. and dips aouthwe~tward nt 
an fingl~ of 35". The porphyr-y dike is in the main parallel with the 
Iwdding of the formntion, ~ n r l  vur-ieu from 2 to 20 feet in width. It 
i d  mid that this ledge, which varies from 1 foot t r ~  5 feet in width, 
may be f v m ~ : ~ C I  on the surface for more hhan 3 tniles. The t-alue~, 
chiefly frer gold wit11 p~r i te ,  are found in om shoots pa~alIel to the 
dip of the ledge, The deposit hw been opened by tin 8UO-foot tunnel 
nt an elovation of 800 feat whve tide water, and a second tunnel of 
rtbont one-half that length. An m e w e  value of $15 per ton ia 
reported. On  the ~xtension d d m ~  above this are two tunnel*, one 
190 feet rind mother, at nn elevation of 1,450 feet, 400 feet in length. 
In each of these the ~ o n d i t i o n ~  of occurrence are sinlilnr to t.hnse 
ahove mentioned, nncl the chamcter of the. r-eina is veT  uniform. 

A h u t  T miles northwest of Holli~ ape located the C7ommander gm.oup, 
Flora X ~ l l i e ,  Dew Drop, Red Jacket, Summit, and Ilose claims, u~hich 
&re  till in the pmpwtinp stape. T11e quartz ledges here avemp 
from 9 tn 4 feet in width, and are qnart.z-fiIled fissures fallowing slip- 
ping p1rtne.n in a. porphprr dike ~ h i c h  in places hrts heen rendered 
schistme. Ore f ram the various tunneb, essential!,v plena, pyrite, 
rrnd chalcopyrite, is reported to arerage Pmm W45 to GO p,r ton, and 
with morc ftrvorable tmnsportation facilities thme propertiw may 
make profitable mines. 



The &made mine is located about 34 miles west of Hollis. The 
ledge avamges 2 feet in width and occurs IM a filling along a slipping 
plane in an altered h i c  oruptivo rock. Tho chief development work 
crsn~ish in two tunnels 50 and 240 feet in leng$h. The average d u e  
of the lodge  ha^ not been determined a& yet. Visible gold is not 
rrncomrnon. 

Brrravh h h d - M i l l c r ' s  camp, the only prmpsct on the island 
which has heon developed considerably, lies on the east side of Gwvina 
Ialand, a b u t  4 ruiIos from ICetcbikan. The formation consists largely 
of schist@ of vario~u type8 with a northweq8rly strike and a north- 
wtfirlp dip. Cerbin h n d a  of t8hn seriea, 5 to 10 feet in width, are 
heavily mineralized with ~ulphidcs and constitute thc ora M i e a .  Two 
of these hands have h e n  discowred and pmpected hy shafts 60 feet 
deep. Tho p l d  valuo is reported to avsragr! $10 to %I5 per bn. SUF- 
face improvements consist of R 5-stanp mill and mine kouna. In both 
shafts a highly altered haeic intruaiva dike ha3 been found crosscutting 
the formation obliquely. The plmescnt outlook seems to warrnnt 
greater davolopmenk. 

The H o ~ d l ~ y  Rrothern' claims are E m b d  2 miles north of Katchikan 
and one-fourth mile from tidowater. The veins, although narrow, 
owur u~tlally within rt syenite dike, intrusive into tho mbist cnantry 
rock. Two different s e e  of reins can Fw distinguishd, tho youngar 
of which is remarkahlo for it# b i ~ h  gold contank.. 

Ddi h7andnd--On the =st eida of 11~11 Iwland, miles from the muth 
end, are the recently located Elk and Virginia grortps of claims, These 
are on four different quartz Icdges, which v ~ r y  from 5 to 30 fcct in 
width ~ n d  occlrr in both limestona and slate. '€he gold xlalnes are 
associated with chalcopyrite and gnlena nnd ore s a y s  varying from 
$10to$50are reported. This property ha- been worked during the 
paat summer and the developments mill continue tbmughout tbe 
winter. 

The Mount V i i  group, in the mntral part of tbe east ahore of h I 1  
Island, is located on a mjncral belt in limestone and consists of nurner- 
ous strjnge~u and small mRS,-a of a tetmhedrite ore carrying high 
values in gold and silver. This property is being o p e d  by several 
small tunnels snd tbe ore exposed is said to asssy well. 

BmkI&yiyado &?and.-The " Sealevel" mine, located at tho h e d  of 
Ifhorne Arm, w a ~  Pargely worked during lltClO nnd spin in  290243, htit 
since the aumm0r of 1W3 811 operations h ~ e  ceased. Since Mr. A. K. 
R~mks's viait to this p~vperty in 1901 II 30-stamp mill haa been erected 
and R water-power plmt 11uilt Most of the ore between the surfltco 
and the lower le~e l  haa been stoped out and miIled, and prohahly 
owing to the lsck of sufficient ore to mpply the 30-stamp mill and the 
&ly methd o# handling the ore, mining wrts discontinued. The ore 
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ci~posits corngl-iqe two quartz-filled fiasures which are in part incfowd 
in n pnrphy ritic tlike; but at thr, north and of the claim thean lcnve 
thfi porpllyry nnd enter a greenstono-schist which here forms the 
country rwk. ' The Indgea lrro ~horzt 15 feet apart, avemge from 2 to 
fi fent in width, and have h e n  tmced over Y,WO feet along tho surfam. 
The ore iu  rcportd to carry $6 in gold per ton. 

(Itlrm ppnt#pteb~.-Fn the vicinity of Ketchikan and on Grarina 
ldland art many other pro~pect~ mom or lclcq developed, and mme with 
fnr.omlrie oro RxpwIIrcH, A d iscu~lsion of these, ~ O W C V C ~ ,  is not pos- 
sihla in thin brief sumrnrry. 

IrlRULE. 

During the Fs~t fnw perm much nttcntion htw heen p i d  to the mar- 
ble rlrpr~nit?r On t.ho PEritm of \\'NIPS Iritnd. The largwt of these is 
loc~kcl clona to tide wltter, 3 miles from Shakan on the northwest  aide 
of tho iwlar~tl. T ~ I G  dclrosit h ~ n  Vjcen tlerelopd 1jy mraral open rut.7, 
which expow n wliitc, finclg vry~tnZline mrrrtdc. Jointing planes and 
cmck~ arr mported to mcnr in thiq rock A. hich will prrmnt the mining 
of large wlnlm or rolamns, thonrlr itn fnromhle lomt.ion will probably 
rnako the d ~ p ~ i t  of mlur: for h ~ ~ i l d i t l g  A ~ O I I C R .  

At t.ht? hrd of North Arm, weut of Ilolomi, on the mt side of 
Prince of Wn1t.s trlnnd swcm1 rluimv hare hm Pmtrxf on R marblo 
d ~ p s i t  ~irrrilnr in charnctcr to t hr Slinknn d r p i t .  It, is  a x ~ m e d  for 
a rnoctrrntely Isrp width nnd thc m ~ r l ~ l e  ifi mportrd to hoof good 
quality. 



THE TREADWELL ORE DEPOSITS," DOUGLAS ISLAND. 

INTRODUCTION. 

Dollglav Island, one of the si~~aller islands of the Alexander Arc.hi- 
pelago, i s  separated f porn thc mninlrmd of southea&c?rn Alttnka by a 
narrow fiord known as Gastineau Chan~~el.  The four mincs of the 
Treadwell gro~ip are lomted near it3 inland shore, and the towns of 
Douglas and Treadwell owe their 2,000 inhahihh to the mining 
oprationd, while Juneau, with somewhat greater population, lim on 
the ~djacent mainlnd, nbout 83 miles nortbwe~t of Twadmell. The 
distance by sharner from Scattle, l17ash., to Juneau slightly exceeds 
900 miles, while Sbgway, the terminus of the Yukon and White Pas 
Hailroad, lies 95 miles to the northwest, and Sitka about tho same dis- 
bnce in a southwesterly direction. 

Tbr: most southeasterly mine, the Ready Bullion, i s  3,000 f mt from 
the nearest workings of the Almlra-Mexican mine, and the intervening 
ground is supposed to be pr:lcticallg barren. Tkc workings of the 
Mcxio~n mine ext~nd, however, ttl~novt tn those of the Seven Hundred 
Fool property, find tlw lattcs connoct n t  sercl.~ll levels with the tunnels 
of the Alaska-Trrdwell mine. Tberc is thus an almost continuously 
daveloped om body for a distance of about 3,500 feet. Altho~~gh thc 
workings hmve reveded sevoral sepmte oro bodies, and corhin dis- 
tinctions are made iu  the chnractcr and occurrence of the ows, the 
mines are all Iccakd on the same lead, and tbe ore material i s  practically 
of one nature and of identirnl origin tbrougbout. As it whole, tha1.e. 
fore, the deps i t ,~  may be conre~liently desjgnated by the name of the 
first discovered and largest mine. 

GEOLOGY OF THE REGION. 

The geology of the Junelttl region and of ~orrtheastern Alaska a8 a 
whole resembles, in many wags, tbat of the p l d  belt of California. 
The rock# of b t h  regions are in large part of idontical character, and 
Rome of them correspond in age nnd in the nature of their matamor- 
phism. There is also a marked similatity in tbe occurrence of the 

- 

~Thiugawr, with a more extended account ot thu gmlogical featnrca of the wglon, was printed in 
the T r a n w t ~ m a f  A m d r m  lnatitute af MImw Engineers, Lake Soprior M a e t i q ,  M., 19W. 



p l d  veins and in the pneral effecb of minedimtion, nnd mme of 
t hc h m d e r  facts ~uggeet that the datm of vein and ore dcpositian 
~ l n o  correspond clo.sely, thot~gh more oxtandod and further detailed 
atrrdi~s must be mado befor.9 dofinito proof of this cRn he o h b i n d .  
The formetions of the muinland may he thrown into three litholopic 

~ro.onp, which are distributed in palxllel zonm following the general 
t mnd of the m t .  Two of  thmp R P O I I ~ R ,  tho schiah and the slate- 
greenstone band, am rnrtialy mc tamnrpbo~ed ~ ~ d i n ~ c n t s ,  ~ltbougb f lie 
gmenfftone beda rwprcsent nncirnt volranic flnwn of andE5ite and 
I~mlt. The third group i a  m m p d  of t ha gmt complex of intru- 
~ i v e  p n u l a r  r m k ~ ,  tnontly dioritic, which form the mass of the b s t  
hinge. Tho @nerd strnrtum of the region i.s monmlinal, strik~s 
l~eing mually northwrtlt, and ~01tthe~9t and dipn nl ways bmnrd t 11e 
northmqt. 

Very genoml mfnemliantian hm b k e n  place since thn dinrib-intru- 
dons, the ago af wl~icll hns mcntEy k n  determined tw lrter than 
calmly Crebceoa~. a 

THE ORE BODIES. 

The o m  M i e ~  conaist mainly of minemlizd albite-cfioritt! mumine: 
in the form of intnwive dikes in  blwlr s l n t ~ s ,  the struchturp of whivh 
they clmelp follow. Tbese slates are mehrnorplliosctl, nllalca in whirh 
both origina1 Imlding and slaty structure strike nort hu*e.st and wuttl- 
mist (fig. 1) and dip ahout SO@ on the avernp townrd the nort h e ~ t .  The 
ore-bring dikes belong to a *rim of i n  trrtnion~ uphirh nppcnr inter- 
~ttptedlp along the strike for a diuhnco of rrlw~~t 3 miles in n zone 
~pproximatelr 3 , O  f e t  wide. Xn tho p k k r  part of the intruded 
gma exposures are few, and only small dikcs outcrop on the side 
toward the center of the idend. On t h i ~  side the zono Reems to he 
irmgt~hrlp limited, b~rt next to the sborrl of ( fa . t ine~u Chimnel the 
border is defined 'by n hmry berl of greclnstont; running pml le l  with 
the slrttes and the intruairc dikes and d i p p i a ~  with them toward the 
adjacent charmel. The rninernlized d i k ~ s  timt constitute the known 
minable ore occur just beneath this p n s t o n e ,  which thus constitutes 
the h~ng ing  wall both of tho intrusion zone and of the ore hoclie~. 
Blttnp of the dikes of nl1)ite-dioritt! a m p  from the h a n ~ i n g  wall have 
l ~ m  ~ m t l y  altered rind impregnated with p~rite, but worknhl~ oro 
hodiw hnre not yet heen disc~oremd in them. 

Tho strike of the different rock is  regular in the main, H ~ C Z .  being 
slightly oblique to the channel, the outcrops of tbc are bodics rcrcde 
f n ~ m  t h p  shorc toward the oorthwmt. The base of the greenatone 
- -- -- - 
m DurIw the mmmff of 1Wl Mr. C. W, lVtight fnur14 Lower Creta- atrnta on AdmltnIEy hland 

Intnldcd with q l n l t l  and petmwmrn belongnng to the same b!Lt as t h w  or Dough Idnnd. Tlie 
dlon t t : .  ahlr!~ Illvmdc the slalc-prpenmne gmup of rockd, ere either younger or of thesamedate ss 
thr fulllln# rnd rre lhcmlom youuger thm the Pawer Cretaceous k d a .  
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hanging wall strikes the shorr of t h ~  island R ~ Q I I ~  1 mile helnw tho  
R ~ n d r  Rtll lion mine. at tirst runniag inland and then bwk to a point 
l~elow* hirh water just lwlnw whprc? the southernmost W g  of diorite is 
exposed in tha oppn  pit^ of the Rmly B~nllion mine. reappear in^ 
within R few ht~ndrad frct, it h~tids sharply and is next exper1 in thr 
wouthnn~t pib of the hlcxiain mine. From this point i t  is tmcenhlc 
in a n ~ a r l *  .rtmigl~ t 1  in^ t h r o u ~ h  the .%vea 1111ndrd Foot and Trmd- 
w ~ l l  workings nnrl for R ~ ~ ~ I L I I ~ I ?  of .~evcraS njiles beyond. 

In the vicinity nf t h ~  i~l inrn t h ~ r e  ~ l ~ e  no dikes of dioritr! on thr 
rhanncl side rsf the g r e ~ n s t o n ~ ,  hut ~hollt 1  mil^ tn t . h ~  northwe~t two 
croppings hnra hrpn notwl, R I I ~  J l in~nn Island, in Cmdin~aa Cl~annel 
~ t h ~ ) l ~ t  2,tHh) f ~ r t  f  rot^ tho foot mall, ir C O I ~ ~ ~ ~ S P A ?  of similnrrrwk, which 
is nnni~wfjnt iml~rrgt id~cl  with ty.itr*. 

Trr;. 1.-Skt-lrh rnnp ~ h n w l n ~  Rrr~lwy nmr Trmtlwrll mlnw. 

&sidr> tZm mineralization of thr! ign~oas rlikrs, the black u l n t ~ ~  of 
the wmt. pnoml helt on ]loth sides nf tlrc g r w n ~ b n e  hand contain 
occawionnl rrins nnd systernq nf qu~irtz stringers fo1lowing the struc- 
ture. V ~ i n i a g  of this sort ha+ been particulnrl noted along the foot 
wall of f h~ Trtkad~d~~~I I g r e e t ~ ~ t u ~ ~ c  for a di..ihme of s~veral rniIr~ htrponti 
thr rnin~r. Assay9 nf tlI3oi1t $6 per ton in value haw h e n  obtnined in 
Rome plurra, lrnt there b ~ i s  hcerl no systematicattempt tode~efop these 
~tr ingrr  1endw, nnd their valuc is doubtfull. 

The rocks occurring in ttnd near the mines, which will now he 
dcseriM in grcntclr dcbnil, are the foIlowing: The greenstone hanging 
wnll; tho @late country rork, i n c l o s i n ~  both greenstone and om bo(1L.q: 
tbc dikes and lcnticultfr mnsnev of dioiite, sorue of which constitute 
the ore; and a few small dikw of halt. 



The hanging-wall gmn,rZone forms a prominent bed or stratum 
abut  3W feet in thicknes.9 where measured in the mines, b~k r a r y i n ~  
sonltwhnt from this fip11-e in different parts of i t s  outcrop. Sn far 
~ ' 1  tan Vw dctcrmincil, it follows the strutlture of the slates, striking 
with them from soathex,st to northwest., ~nr l  dipping northenst tow~rd  
the nrar-ly channel, henmth which it hau been foIlovred to rr depth 
of R ~ S O U ~  i4(H) feet in the lowest workings. The outcrop is practir.r\llp 
cantin11011s for 4 miles northward from whem the greenstone tiwt 
fiplwars on tZic shore of Douglas Island. Then the hPrl thins out and 
is wnnting for rr few h r z n d d  feet, hut it soon reappenru, and may be 
followrd for on additional 2 miles, until it i s  loat beneath a I ~ ~ s v y  
cor~r ing  of v~getntion. 

AH R rtllt?, t,I~.o rorIr i.r greatly altered, and in plnces E t is even achis- 
tn.w or slaty, but portion* @re ~~t i f iv i~nt ly  urirbanged to indicate the 
originnl rompnsition and structure. In the ricinit?. of the %dy nul- 
lion mine the rock i~ R I B ~ U [ R ~ ,  consisting mainly of cmrselp crystnl- 
lizetl horn hlcnde, though it contains a great d e ~ l  of magnetite and 
Rotua pyritr,. A specimen from the Meximn workinp, which might 
he culled andesit~, cont,ains porphyritic cryetals of plagioclnse nnd 
nugitt! in R decompo~~d groundmaw, which seems ta have consisted 
tnrg~1y of .small prislnatic feldspar crystals. Tho secondary rnincnilw 
RPP chlorita, epidoto, sorpenti ne, and calcite. Beyond the workingn 
t o w ~ r d  t,hn northwest t l lp  greenstoue is rt fine-glnine.d disbaue. 

Thr; g re~ t~~ tonr?  was called gahhro by Recker, who regard4 it RE 
Itttrl- than tho rock of the ore bodies, but there is now suficicnt evi- 
drnrc: tc~ ~ ~ t a l d i ~ h  thc oppsih n p  reldion, 81nd 'reasons exist for 
d o u M i n ~  i ln intrusive nature. ~ 1 i e  inclr~qion~ of light-colored rock 
f r~gtnent?; in thr! preenrime. which form the basis of R~cker's  conc11l- 
sitmn, IhrA rrpwsroted in his collection by a specinlen and B thin Rec- 
tion. ~ b ~ w i n y r  n dirrti~tctly outlined fragment of grayish granitoid rock 
inclosrd in pwenwtone: hut the diaguostic value of this omurrence is 
apn to dc~uljt, sinre rrt sev~ml points in the region pebhl~s and fmg- 
nierits of winrilar material occur in t b ~  volcanic greenstone hreccim at 
di ffcrcnt Itorizrms in the herips of interhedded slates and greenstone*, 
showing tho existence of an available source of #mnitoid rnatcrial 
prior to t11c d~porition of the slates and the outpouring of the con- 
ternprnnoorls lari~q. 

In the o p n  pit* of the Seven-Hundred Fmt and Mexican mines 
the P X ~ W C !  loser part of the greenstone k d  is very schistme, and 
this ~ilnty ruck fonns 110th walb nf the ore Id.. Between the ore 
~ r ~ d  the IjIack slate i~sually fornlinfi the fmt w ~ l l  there 1% a plate or 
layer of chloriric schist uf somerr-hat variable thickn~m, evidently 
idcn timl with the whist- or slaty m ~ n s t o n e  of the immediat~ hang- 



ing wall, arid the latter grades off into the rnwtssim rwk. This  mel la- 
tion suggesh hbrrt tho locallg developed schintosity of the greenstone 

. existed before the intrusion of the diorite dikes or was produced at 
the tune of their iuvasion, and in either caw the greenstone must be 
the older rock. More definite evid~nre i n  the Rame dimt ion was 
noted in an old atopt: a h v e  elm 220-foot let*el in hhe Treadwell mine. 
Here the main mms of diorita lies below 1111 of the greenatone, but tbe 
latter is somewhat whistose, and u unl-~~ow otl'sliout from the diorite 
cuts rtclqona this ~canda l -g  structure for t i  distnnce of about 3 feet, 
and then fo1Iowa the schistosjty palallel with bbe wall of thc large 
ore body. 

Without the a h o ~ e  proof that the diorite j~ intrusive in the p e e n -  
stone, several general conside~=rttior~s ~rould lead to tbn probability of 
this relation. In tha region ut large the dioritir; rouka invariably cut 
the bedded gl.eenstone,s, and in Sheep Creek they are evw later t . hn  
the gabhro dikes which follow the drueturc of the inclosing rocks 
approximately. None of the bmic jntrusives which are evidently later 
than the Coast ktange dioritw show any tendency to follow the struc- 
tun11 trend of the region, bat, like the smaII hasalt dikes in tha Tread- 
well mine, they cbamcteri~tic~Ily hold to trnnnvcrva conrses. Tho way 
in which t he  greenstone limib the  zone of diorite dikes, and tho marked 
coherence of individual ~ l i k ~ . ~  to ih lower suvfxce, both point to the 
lmnginpwall stnttum a. a colltrolling frature i r i  the diatri bation of t,ho 
diorik, and therefore suggest i ts  eurlier existence. 'rho probability 
of this connect.ion in  well 1>mllgl1 t 011 t by the IIIRP nntl GPOSS section. 
Again, if the attitudes of thr? diorite tlikca and the greenstonn in 
reference to tho slake r.ount,r:y aro compared, it 1s found that ttbc 
diori te shows all the ordinary structural char%ctP;ri.stiw of intruaionw, 
while the grcenstone exhihits no feattlres which neccl.rsatilg require an 
intrusive origin. The dioritt! hot1it.s change in shape; from p1ltr.o to 
place, hr~nch  irregnlar.l_v, cro..;scant the stmtifi catio~t locally, and include 
massas of wlrlte. The greenstone is a si~igla layec or h d  which con- 
tinues along the same horizon for nt least Ci lniles mnd showa but slight 
varjntians in thickness; it does not cro~slscut the slates, so far as 
observed, and it contai~rh no #late ioclusionn. Unclcr the circurnst3tancetr 
it is strongIy beIieved that tl~tr grcenstrr~he is not in t~-r~sive, but that it 
origin~ted ns a lava flow nimil:tr to ninny others in  the same gene131 
wries of alternating sei1ime.ntu and igneous rock% while the diorite 
was intrtrded at a much later dah. 

The Mack slates, which constittlte the main country rock near the 
Treadwell mines, belong to the third mbzone of the slate-greenstone 
hand already described. 'Fogether with the hanging-wall greenstone 
they constitute all of this suhzone which ttppeurs on the southern half 
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of Dongllrs Island, the mrnninin~ prtion heing heneath Gastineau 
Channcl, Thcy are h i ~ h l ~  m~hrnorphnwrl ~nrlmnacm~ln and calcrr- 
t-eous shdes,  of fairl?. zllliforni ~PXIIII'~; t hrir ~bnttiticll tion is  usually 
detmminahle from rarintiona in color nntl fro111 slight changes in the 
rhsrnct~r  of mirterial, nnd in so fnr na ohcrved the bedding nnd prin- 
v i p l  ~Futy cl~svugo am alwayir in nword. 

'Thc c l e ~ v a ~  of the dates i* rt-gnded its having h e n  produced 
Iwfore the diorite intrwionn, the dirpction of 1vIricJ1 it Inrgely controls. 
la rl~is reswrt the secondary structure corrrsponcl~ with t h ~ t  of t . h ~  
wdimental:\' rocks of the genernl region, 811 of which were tiltpd nnd 
mttarnorpho~ed befo1.e t h ~  diorites of the Cmqt Range were intrud~il. 
Tho w1stcl.r ILI'P. not altered 11-r contuct rnetrrmorphinm rwxE ta the intru- 
R ~ V C  dikm of diorite. 

ALgtT!?-MORm 

Clwcrifiantion of the Treadwe11 m l r  is somewhnt dificult, hwrrras~ it 
hsw bwn impo~sible to  procure cntircly aaaltewd mntcrial. I krrtor 
h c k e r ,  who first stlldird i t  with cnw, p v e  i t  ~ I I P  d~nifi.n~ation '' ntulinrn 

Ffn. 2.- -Tm rrrtton thnnialr h \ n s k ~  Tnrulwrll  mine rbrld northern a\de of llnurrlns Irrlanil. 

syenit~," to dist inarlitlh it from the orclinary syenitos, which contain 
pohqsitln~ R* their ~ I k t d i  e ~ r t ~ t i t l ~ ~ n t .  However, since the & - f o l d ~ p r  
~ l l h i t ~ ,  whirh is; thp  c.lmntcbristic rnin~ml of the rock, hlonga to tho 
p l ~ g i o c l n w  seri~n, ~ n t l  thrsc f e l d r p r ~  nn? the distinguishing f~aturc  of 
rliorit ic rocks, ho s~iggt*uird t h ~  n t tr~,nritiva nnme &' al hih-diorita,'" 
whir11 ig h ~ t r  rmplv~~r*ci Ibcn~rin~ i t  i r~r l i rwtcs tlre known relntionahip of 
tire T m d w ~ . l l  rock wi th  thrb d i o r i t ~  intrcsivm of the fidjtlcant C m t  
lbnge, 

T h o  rnrk variw in mi ~irn~lofi.icnl composit.ion f corn place to place, 
I~nt it in ~ l w n y g  very ntar.l~ changvct f tarn ib origins1 condition. Most 
of it show9 littlo o~ no fo~~otnvgamitln minerals, either hcause tbeg 
wPre ncver prewnt or hrca~tw t t l ~ y  I I I L V ~  h e n  deconlpsed and crrrri~l 
away by the ~llinp.mlizing ~olutioelr which have pemmeatd the m k .  
Spnrimens WAID colIccted, hower~r, which containd hornblende in 
npp~rontly original pri~t119~ and l~iotite is mnietimes obserred. Set- 
ondarily c~ysttillized tnicn nnd green hornblende nre somewhat com- 
mon, and with then1 R eonsicleral~lt! amount of epidote 5s ordinarily 
found. Feldspar is present in t w u  conditions, original d woo<hry. 



The primary feldspa~ of the m q m s  we1.e rtlbite-oliplraae, moarrjag 
in phenocryat~ now a l w ~ y s  rlouded by decolrlpasitian products, nnd 
mieraprthite with some pure al  hit^, forming n g t ~ n u l n r  gro~lndrnnnr, 
of distinctly later cryntdlf xnt ion. The cotnpositiuti of the phenocrysts 
is  inferred in gcnemE from tbo prosonce of cpidote one of the milk- 
erals formed lhy tfro slte~~ti.ticln of the feldspplra, but this hm k n  
checked by the o p t i d  ch~tncteristic~ of mlativrly fresh mPLterial m u r -  
r i n ~  in several spt-eirnm~, The ~ccondnry f~ ld~par  is rtlmny~ nllite, 
and is usmlly quite fret? ftvm dec~mposit~iinn, and when it. mcum in  
sufficient amounts it given the mrk n very fresh mppmncp. J t  Heems 
ta have k e n  fom~ed rl~ninly nt the Pxlwnsc of tlm originnl micmpr- 
thite, which it replltcca in part. 

Quartz ReernH not  to havo hrnn nn original minsml in the J h i k -  
diorite, and it is never ohervcd in the bod!- of the rock a~wciatnd k i th  
the secondary albite, but iu  r.oafined to tht? veinlets which intrlswt the 
dikes. Calcite is rnmmon 1mt.h in the vrina nnrl distributed t13mugh 
the rock ihlf  along with the nlhitc of the second gensmtion. 

Origiual acoeBBory mincm1.r n o t d  are apt it^, tihnitc?. n~til~, ~ n d  
magnetite. The secondsrrminemT.* whirh hnre Fwea noted nre llrnlitc 
(secondary hornblende), Rrem mim, chlorite, epidota, zoi..cite. mlrite, 
quartz, ~ericite, rutile, pyrite, p?-rrhotitc, and stilrriitr, ntller.rul- 
pbides a ~ u r r i n g  exceptionnIIy. % n l ~  of t h ~  mngnctitc wrm* nlao 
to have originated from the h m k i n g  up of forrnrr iron-bearin~min- 
ends, and where it slarrounds c u k x  of pyrib it hnn ~ p p ~ r n b l j -  Iwen 
deposited from the mineral solutions. 

In the vicinity of t.he mines dikes of alhikdiorita in thr \hack 
slates are distributed throughout a zone ~ h n t  3,W) fwt in width, 
extending- along the strike for 3 miles. O n l ~  I d i r n  nerrr the htlnging 
wall of this zone hare been mined up to the prrs~nt time.. thozlpb 
seveml othets are strongly minsmlimd. The dimenwions of the dif-  
ferent dikes are extreme11 vnritrhle, the larpr  ones haring a mnxirnum 
ohstirred width of over ?C@ fwt in R Z I ~ ~ ~ W  expsurr and in the mine 
workings. From this dl sizca m n r  down to the width of O ~ C ' R  hnml, 
and toward the ends of the intrusive  are^ onl?* smnll dik~s occur. an 
m q  he olmwed a I o n ~  the I d  of R~zllion Creek. 

Outside af the pro~~nd wbieh has heen worked, the d~trrilr of the 
rarion~ diorikc rnnmce, are unknown, llut their gen~ml  rligtribution in 
ghown upon the geologic map, and the generalized cross section thl.ough 
tho workings of tho Tmdm-ell mine indicates the relatire nurnkr artd 
size of the dikes which onterop (figs. 2 and 2). U odonbledl_r a still 
lrr-r mumher, principally of small dikes, are hidden hy gravel beds 
nnd by the deep mat of decnping vegetation which covel-s much of the 
ground. 

I n  many --and this is prticularly to be noted in the dikes which 
have k n  mind-tbe individual intrusions are made up of n series of 
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l r ,n~es  fornled by ~lternate bulging and pinching of tho in trnsi~e mw. 
I n  places the stmcture of the slate follnws kbcse irregularities, w h i l ~  
elmwhere them is lorwI erosscritting. I'incIling and swelling of Hie 
diorite is shown in both ver4ical and horizontal e r a  sections of the 
dikes, thol~pb in general it is to he noted that the variations are morn 
frequent and the changes take place within shorter distances upon the 
dip than upon the strike. 

Thc gronter frequency of tho vrsrilrtions on the dip, which hm been 
rnentian~d, may he due to faulting, for in the west cnd of the "Glory 
F-Iolc" nt the Treadwell mine, and in one or two u t h ~ r  cmes nnder- 
ground, where obsarmttions havcl h e n  l e s  readily mr~de, the ore bodies 
~ ire  offset br movement dong surfaces which strika netlrly pamlIel to 
the wing, hut dip rrt a lower angle. A se~ies of such faults would 
produca the effect of ulternrttt! sneIliag and pinch in^ (fig. 3). 

Considen~htrlr work mnn done several years ago in prospecting sdjrt- 
cent bodies of diorit~. many of whirh are thoroughly impregnsted 

with pyrito tho developed ore ldies .  
So far ~9 known, the gold ralucs nre 
mostly very low; and while mines may 
yet 1w discovered, explo~ntion~ have not 
t h u ~  fnr revesled workable ores. 

The occ.urrenco of the ~ulphide- 
bearing diorite which forms tho Tread- 
well ore deposit, has hren dcwrihd by 
Dr. G. M. Damson, mbo visited the 
mine in 1589. This pol+.rt believed 
the deposit to mprcgent the upper por- 

FIN. J -Ideal slketch nbowln~ manner tion or L'fPskhcr &re'q of n pnitic 
In wI111.h Iaul tnrr l  low rllp may fils(#l*~?e , 
sn In?] 1 n ~ 1  dike, gfvln~ nppcvtrnnce intrusion, c ~ n t e m ~ O r ~ n e O 1 l s  

kitemate ewpl l in~ and plllrhin~. connected with the g~-anit,~-q of t,he 
neigbbosing Coast h n g ~ .  The stmctuml mlations presented try this 
view are entil-cly in accord with pmrent al~serrations, for wbila the 
rmk mn not he strictly clmsed nR gmnite, neither can a I~rge part of 
the r n c k ~  which form the core of the f i a t  R a n p  be so cla?i*od, sinco 
theil-composition is  uwdly dioritic. Thc diorite of the Douglas Island 
nlines douhtlew belongs to the C h s t  h g e  perid  of intrtlrion; and if 
the small d i k ~ s  of baqlt which arc found from place to plnre throughout 
the r~gion be excepted, it is  tbe ~ounges t  of the h~d-rock formations 
in the vicinity. At the time of its intrusion the r0ck.r which now 
appeRr nt  the surface occupied a position deep within the shell of the 
enrth (lithosphere); and whilo many rnmses of thc C o a ~ t  Range-dio~ito 
were forced through to tbo sitrface, i t  in douMf ul whether of thaw 
prticular dikes ever estended as far as the surface which then existed. 
Tnken topther  they repm~ent intrusive mat~rial wllicb m s  arrent~d 
en route, wliile larger masses of related rocks in the region aro 
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regarded as the once deep-umkd  portion^ of intrusions which prohably 
b d  acttml surface exit. 3 n tho underground workings the blind end- 
ings  of certain of tho dl kcs show thrlt solnc of them do not extend even 
to the pre~snt st~d.fltc.r. Hnw snocli frrrthcr the larger ones may hare 
penetrated tho nlrttcs now rerno~cd by erosion cnn not be. estimated. 

In P B V C ~ I  p1nce.r i n  tho ulino norkings tbere are hasalt dikeu, which 
ctlk all the other rocks. l'hry nre narrow, usually fmm a few inche.4 

* up t~ 3 fcet in width, und hn1.e ~ h ~ r p l y  defined ~ ~ 1 1 s .  Lmalig, 
the dikes occur in paim, n ~ i d  in several places are seen to  divide, par- 
t i cu lnr l~  when they occur in zones of sheeted rock. The fieauws in 
which they o t ~ ~ l r .  nre tmasrersc to the strike of the rock ~ r r r l  tmnd 
f roni 3. 10" Mr. to almut north and south, true meridian, with H rather 
stwp dip h w n d  the west. As f i  rule. thoy nre not minem1im~d to any 
ilnportant axtent, t hoagh a ~nlnll amount of yy rite ~oruoti~ncs nppears, 
and occwqionally they contain a conilidernbl~l amount of this mineral. 
In wvcirrl place3 veinlets of calcite wctir along the nelvago, but theso 
are readily debminable as of later orign than the grenter part of tbn  
qunrts. and calcite which form rr reticulation throughoat the mass of  
the ore materia[. 

THE ORER, 

The ore of the albite-dioritr! dikcn consists mainly of rock impreg- 
nated with sulphides, yrinciplly pyrite, i n  pnrt sbrrt~ered and filled 
by reticulating veins of cnlcitc and quartz, which nlso mrry sulphides. 
T ~ Q  ore-baring dikes am consid~rnlllg ~~ incrn l ixrd  Ehroughotlt, ~ n d  
often the whole mass ran !re mined. L O G R I I ~ ,  Ilowerer, the vnlaea  re 
too !ow to pay for extl~ction, ~7111 portions of the rock must be left. 

Three sorh of 01-o aro rct=og~~ixed the miners, "qu~rtz," "hrewn 
om," snd " mixed ors." The so-rall~d T ~ u P I T ~ ~ ;  ore, w l l i~h  ~ n ~ t i h l t e ~  
the balk of the wol.knbla tilaterirtl, i h  essentially mineralized diorite, 
hut it us~ilally conhills vfilcito and q ~ ~ n r t z ,  t,hc rnlcite disseminnt~l or 
in veins, the quartz o n l ~  in vcinu. As n r ~ ~ l e ,  it is mhitc or light p y ,  
hut i n  many pluxs it hns n ~ r e t ? n i d ~  cast. Tho bmwn are i v  &riv~.d 
from a cornpsatively ~ m n l  l nrr~oun t of pl-oductive mineralization 
omnrring in the wnllu OF in the narrow howes of slate, where the pr~wnce 
of mid-hcaring sulpbidea is romlnanly recognized hy a brown rolor, 
which lcnds to the jwpular designation of this ore. The brown mate,- 
rial p 1 c s  into the ordinnry black slate, and its color is apparently due 
to delwrbnimtion of ttmc cat-1)onaceous rock h)- percolating sulphi(Ea 
mlutions. Impremation of the slate is by no means genernl, ~ n d  
where it nccum it aeldoruv extends for more than 2 or 3 fect from the 
walls of the rnaiu ore mass. The mixed ore, mbich i~ more nhundant 
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tban the brown, is composed of slate intricately intruded by smaIl dikes 
of very fine-grained diorite, the whole being impregnated with sul- 
phides in the wame way as the ordinary ore. 

The value of the material mined varies from $1 to 85 and even $10 
or more per ton, though in the course of development a p m t  deal of 
less valuable rock is extl-acM, and in working the open pits large 
anlounts of worthless shte must h moved, much of which goes with 
the ore to the atamps. In general the average valuo of the rock haa 
been a few cents over $2 for the past, two or three years. From 60 to 
'15 per cent of the gold is free milling, and the wncentmhs, which tho 
mil1 recolds show to he a i ~ u t  2 per cant of the material treated, assEy 
from $30 to $50 per ton. 

UEAFE OF TBE OEE BQDIEB. 

The imprepition of the dikw in which the ore occurs is, for the 
m o ~ t  ppa~t, so generrtl, and the presence of at least small timountti of 
gold ie 80 constant, that it is impossible to recognize any well-defined 
masses which may properly be distinguished as ore shoots. Though 
the vrrlnes are by no means uniformly distributed, from tLe assay plan 
they do not appear to occur in any regular way, and indeed the dis- 
tinction between om and rock too lean to pny for extraction is o f  en 
the matter of only a, few cents. The actual differenma in gold tenor 
of several contiguous samples Cken from the ore are usually much 
greator than the difference between the avemge of any considerable 
block of ore and the contents of intemening m a w s  of poor rock. In 
several places melw joints OY seams may he noted separating the ore 
arid the poor mahriaI, and it frequently happens that blocks of the 
latter, which show assays from a traceup to $I, are entirely surrounded 
by orc averaging I 2  or more. Structural limitations, such as joints, 
however, ace' difl6cul t of observation, because the sides of the drift6: 
are everywhere covered with dust. 
In general, the best ore is that which contains the greatest number 

of quartz and calcite veinlets, and though their absence is not an infal- 
lible indication of valueless material, it peema that the irregular distri- 
bution of the gold has resnltd mainly from oliginal differences in the 
amount of crushing and the consequent varying permeability of the 
rock. Where the rnehsomatic replacement of idle diorite by seconda~ 
albite i s  absent, the sulphidea usually repiwe such minerals as horn- 
blende or mica, and it is suspected tbat, in these wea the gold content 
is ordinarily low. 
In planning the position of stopes the assay charts often enable the 

miners to locate the pillars in relatively poor material, but as a rule 
the low-grade rock is not found to persist for the whole distance 
between two mine leveh. 'l'he largest masses, which have been Ieft 
bemuse of their Ietinnws, are on the foot-wall side of the south dike 



in the Treadwell workings, hut  rvcn here there arc peat rnrinticrna 
in the p l d  tenor nt difl'rrer~t places. On the 110-foot l c v ~ l  nll the 
rock w k  minable; on the 220-foot l~rel  from 10 to 40 fwL of l o w - p d n  
stttff m left on the foot, nxta~pbing for a distance of ~ l h t l t  150 f e ~ t .  
On the 330-foot leve,l g o d  v~~lue.r ware found up to the slate, excnpt- 
i n g  for 200 feet along the w\.rst, md, wh~w 20 feet or so were left, while 
on tha 440-foot level not over half rrf the rock gave assays over $1. 

Tho ow: dikes bare heen dct.cIopd slo~tg the dip for H, d i h n c a  of 
al~pmxirnably 1.UI)O feet i t 1  rill thrct? of t,he rnines now ope~skd. 
Thc TrdweIE workings t.each al~ont, 700 feet below ~ e a  lev~E, the 
Mcxicsn GOO feet, and the Keady Rollion 900 feet.lJ In no eatse h m  it 
h e n  pmsihlrt to mrtke out any p~u~g~-~ssivt! rhrtnm in t.he character of 
the ore RZL cIept,h wnt.1 ntbined. Thr nsmy ~1lnrt.q  how the ore in the 
lowe~t  levols to he R Y  good HH in the ~ i p p ~ v o r k i n p ,  and it is evident 
that variations ~lonff  the dip nre not pmtt.r  t llarl 2hw;re ohserved from 
place to plwa along t,he strike. It is truo thnt t hr rnine  cords for n 
period of geam RIIOW I ji1-ad11~1 d e c w n ~  i n  thn p r . t o n  value of the 
material which hnu b r n  tralted. This ia e.;pcci~llg noticeable in 
the cano of thC Tr~~idrlrvrll n ~ i n ~ .  rr11it.b h~ I w ~ n  tho longcfit in  opera- 
tion, hut it is tbc r~su l t  nf int-wasill:: thc tonnagn 1)s mining I o w - ~ ~ c  
rock rather tbar~ an i ~ l d i a ~ f   OH f ll:~t t h ~  ;i\-erjlgo vnIt10 iff d~creawin~  
with depth. 

T t seems 1fii1- to au.rutllt! t l ~ r ~ t  the o r e  mill continue to at  Imwt a con- 
sideml~l~ greater dcptll wit tior1 t inrport:int rhango in rcvcnqfi v a l ~ ~ e .  
There in nothing in thQ rlkrinu:tcr uf t,Ile olr: to indicde any inlportant 
secondary concentration of vr~l lze~ 11c oxidizing w a b m  nrmr tire ~ t ~ r -  
ftrcc. On the other. hrtnd, tbn cli~sart~ristirs of the dcpoait R ~ A  

1)~lievcd to indicate that it n*r~.: fonnrtl i r ~  its pl-csent condition l ~ y  the 
direct ~ct!ori of ascending writers. 1 f this  idea is correct, them can 
I)o littla doubt that the niiaernlirntion ~ n t j  the I-dues rvill continue to 
a ~nuch gl.ctlBr depth tlrnt~ be.: lwlrri r~auhed, stld i t  may be reawnal~lg 
sxprcted that the limit of dpep mining w i l l  tinaIty depend more upon 
inorr~siag costs of hoisting and parupinp t hnn upon tile exhsuation of 
the ore. 

TEISII'C: IS THE nu& nnitrw, 

In almmt a11 parts of the Treadwell depo~it reticulating reinlets 
of ~ l c i t c !  end quartz are pron~irlent fcnturer; of the, mineralized 
dikes. Tho veinlstn w e  often comperl  entirclly of micit~, hat 
this mineral is uwnalIp ~ c ~ o a ~ p x n i ~ d  IF qunrtz, though the latter X I -  
dom, if ever, occa~w hy itself. The r ~ i n l c t n  arp mwly more than a 
few incbe~ in width; man?- nrr, onZc a fmctiorr of Rn inch wrocrs. and 

- .  - -- 
-~~bu.Ir*lwr. l*fl, 



t h ~  micrnarap ~ h n w s  tho pmqenca of minute frntlt~tring Iwtween the 
 vein^ vi~i l l lr  to the nrrkd nye. The veins srn u~trslly clow1~- ~ p d ,  
~ n d  an agtimato h 9 m I  on anbtdy of all tho rnino workin~r; indirmt~s 
thnt infiltrritrd rnat~rirtl~ m ~ k c  up nearly one-fifth of the mmn of thcorn. 

'L'he lmandfiric~ of thn veinlob ngainut thc inclosirlg rock nro nome- 
tinics distinct, but i n  lnsny C~GHBR thrro is an ~ p p r a n t  ~rndat~ion from 
thn vain rnt~ttat. into the eltored dioritn. 1Vhr11 thn arnorlrlt of intro- 
c111wtl minnrals i n  1ar.ga in proportion to tlie masa of the rnntrix, in 
~nrnl l  trpocirncns it in often dificrlIt tn dintinguiah thn vein ~ t r i f f  from 
thn roclr, thorlplz in largo fmgmnnk or on thn ~t~opr fncos, tho g~,nernT 
cxtrnt of the different portionn of tho ore ~rlritfiriril ia oxhihitcd. Tha 
mirnwope shows that tho mov ing  of the int~lrrtitlztl vcinlvtn with tba 
rmk which they cat is duo to penetration nf thn htbr hy m3rit~, 
which i u  intercrystallixed with secondary 81 hitc, formnd at tlw nxpt-nse 
of the orig-inal feldspar. 

Veinlrdr tmvome the rock in different dir~rtionn, hut the ~rputpr 
part of the filling occura in f i~nrp-l ike  oprcninp mnstittrting two 

dl-mnrkrri R ~ P ~ F I ~ R .  One H C ~  of 
fnrttnw~ strikes nnd d i p  nyproxi- 
rna*ly with the ntn~ctarr of ~thr in- 
clouing s l t t t ~ ~ ;  ~tlm othcr, which i~ 
t l ~ c  mom prorninmt.. strikm nome- 
whabohliql~ely to tho~trr~c.tnrt. nf the 

site directinn-th~t i ~ ,  toward the 
.souths~st. 

Tn plrtces whcm t h ~  minemliz~d 
dikes nrp narrow, the R P ~  of t i w t ~ r ~ ~  

Rn. 4,nlkc a~bttead+( le  in - mt oi p m l l ~ l  to the coantrv ~k ~tn~ctart!  
R P ~ F  Bolllnn mtne. i~.iunll)+ dirltini~hpr in imporhcn 

'and often only the crom f~.actures have tleen dcrelopd. Thin may bn 
explained upon the supposition that the tenrlancy to motiou prtzull~l 
to thc ~ r m k  of tbc intrt~sion~ w w  bken up outsitlc af t,ho rnnwsivc! rock 
in the slates, while the tmnsver~e s t n i n  nfltvtrd Imtl~ the ~ 1 n t ~  nnd Z F I O  
intruai\*r! mvk, the lattrr lwing aprcinlly susccptiblr, to cnlnn f mcturo 
hecaust? of i ts  sn~all mam and hl-iitln nature. C r o ~ s  fnict,ur~.t, tillctl 
with rcin ~ t t ~ f l  and lirnited kx, n nnrrow dike i t 1  the R ~ R ~ C S ,  may hr acen 
to p o d  advantage rtt tho rmt cnrl of thr! Remtly Bnllinn pit, nrar the 
notit bernmoat outcrop of the dioritr (fig. 4). Throughout the mine8 it 
is tho r~ l l c  that all tranwetwn gnsh vcina~top at t l~c  W I ~ ~ N  of tho diorite, 
and while t l~ern mro a frw exchption~ tho qlltbrh ~roldom pen~trntes  t h ~  
eonntry rork to any grel~t diatancn, and when it. docn it dimini~hes 
mpidly in thickncwa. Howsvcr, tlhi~ is  not alw~ylrs dun to tha nonper- 
~istenrr! of thr: fianams, for bhcp mry hc frequently observed contina- 
ing  from t h ~  dioritu into the date in the form of well-marked joints. 



FBIICR~.J TREADWELL ORE DEPOSITS, DOUGLAS rsLAHPTI3. 81 

Fcldspr, crrlcite, and quartz are the three important nonmetallic 
niinelnln of thn ' I 're~d~el l  ares. Part of the original feldspar of the 
int ~ I I A ~ V A  diorite w m ~ i n s  in thn ore, and wit11 a oonsidemble amount of 
nwondrrry foldspar forms the principal gangue mineral. Other min- 
t!ml~ of the r~nalteretl mck were llornblende and mica, but these are 
prwcnt in roletively amdl amounts, es is epidoh, which haa been 
formed ~r n prodl~rt of nltcmtion from them. Calcite and quartz 
occur in  veinl~ta prmetnrting tba dtoritc, nnd make; up p e r b s p  one- 
fifth of the nlntrri~il wliich ig mined. Calcite i s  also f o n d  dimemi- 
nntd  irrqy~lnrly in tho maro altered p r b  of the diorite, unaccom- 
pn ied  by qunrtx. When uulphides and calcite are hotb present, they 
rtrr; r~lrnod, invnriaMy it1 contact with each other, bnt the semndsrg 
frldsptr rllno carrion a great dcnl of pyrite. 

The occurrcrrco of ferrufiino~is calcite. is common In the superficial 
workinp, where it rnqv have lwcn formed by the action of iron-hear- 
ing ~olubionw upon tho primary mlcite of the depopit. It occurs also 
in smnll Rmounh in deeper p n t q  of the mines, tihem it is possibly an 
original minerat. A small amount of pink rnrhonete, probably a 
mixture of calcite and rhodnchrosit~, has hm11 oherred in the open 
pita of the Ready Bullion. 

HFTALLIC NlSERAW. 

AB ~ h o w n  hy the mill rrr-or&, the rnehllif minrmls, or " ~rtlphides," 
von~titute ~ l m a t  2 per c c ~ ~ t  of th~'$rendwelI urea. Thcp consist mainly 
of iron pyrites, Imt a confiidc~ahlr! ernoun t of mqprti t~ is also pres~n t. 

Pyritn occurs both in the rock nntl in t l ~ n  veinlrtw. h11t the position 
of tho srilpbides ha4 no appnl-cnt intluenrn nn t11v gold mntcnt. In 
the rock it invaria1)ly h ~ a  tile. fonn of mi 1111 te P I ~ V I ~ * H ,  mnging f rorn m aize 
~carcely dnibla to the unaided eya up to nbout ollo rnillialeter, rarely 
larger. It is distrihutrd rlpnrttcly tIr rough tho diaritc nirornp~nying 
the secondary minerals, cspecinllp tho at tji te and crtlci to. though whcra 
these nre not present it ia trssoci~ted wit11 cpidota ~ n d  llrnlitic borfl- 
hlende. In the reticulating vcinIcts the pyrite occuIa oi tho!. RR RAP 

rate cubes, often several mill imet~rs ncros.9, nr i r k  1)unchy n~grejp&a, 
fnrming "turkey-egg rock," w1iich mually cot~tnins mom 18han liver- 
agr! TRIUPS. 

Magnetite mars  only in  the form of mittato grbinrr nutside the 
veinlcts;. Part of it appears to have been tin or'iainal conatituorl t of  
thc diorite, bnt much of i t  wrln deposiltod eocondarily n l o n ~  with the 
pyrite, perfect cubes of which it sometimes surruunc1.r. 

Rntile wcurs in  minuto wedles, 8nd though aeldom visible to tho 
nakpd e p  the micrwscope shows tbnt it ia widply distributed in vbriovs 
parts of the mines, A s  a rule, it ~ C P U ~ S  eu~hetldcd in cslci te, hut it is 
aometimes in thp, secondary al hit(?. Pyrrhotito often accompanies or 
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takes tho place of the pyrite ant1 rnny be readily isolated from the 
ooncentmtc~ l>y means of a magnet. Chalcopyrite, plenrr. and sphd 
erih occur ~pomdically, rtnd n~t ive  arsenic, m l p r ,  and orpinlent 
have h c n  noted in x m ~ l l  qunntities. liesays are mid to indicat~ the 
araenicul nutum of nluch of the p-mite, though t'hc preencc of trns 
aruenopy rite has not been rccognjxed. MolpMenite is f req~mntly 
noted, though it is irregularly distributed. 

MCUABRWm DP GOLD. 

Visible gold hm h e ~ n  ohsemed in veins of conmely crphllina m1- 
cite inrlosed in the ore hodies. This occurrencr! i ~ ,  howcvcr$ mre, and 
in genemi even She microscope does not revnal tho form in  which the 
precious metal exists. I hare not heen nblc to distinguieh gold in the 
thin sections studied nnder the  microscope, bnt Prof. F, 14. Adnms, 
who examined the material collected h-7 n~~ef ion in 1887, oh~erved 
gold mechaniarlEp inclosed in crystals of pyl-itr. It is evident that a 
mnsiderable amount of gold rntlst he in tho nntnl lic condition, becnus~ 
a large proportion is sared ly- arnnlpmat.ion, the amount sometimes 
being as high as ' lS  per vent of tEtc botal Rmny rnlue. 

The gold is perhaps mainly msoci~trd w i t h  pyrite, hut rather coarse 
crushing is the pms~nt mill pnrctice.0 and SO rnrlch of the pyrite passes 
the screens in compr~l~~ti\*c*lp lutrp pn ina  or nubroken crystals, that it 
seems open to douht w h ~ t h ~ r  frnni fir) to 55 per cent. of the gold cor~ld 
he free-milling if it wpn? all asmisted with the iron suIphide. The 
nonamalgamnting port ion ~lndouhtt*dlg doen mlu with &he pyrite, 
because the roncantrrttcn ctlntait~ only pyrite llnd magnetite, with K 
  mall amonnt of pyrrhotite, all the a ~ o l ~ l ~ l c . n i t c  going into the Itail- 
in@. Malyhdenitc ctta hndly I>@ R ~ I  important carrier of gold, 
because it sermR to be somawhrd limited in distribution, although i ts  
presence in vi~ihle  quantities is mid to indicxte high -r-aluw. 

As tt rule, the ralue,r v~r .7  with the arnotint of interstitial rein mat- 
ter, but the position of the pyrite in the rock or in the quartz and cal 
cite seen1 to hnvo no influence upon the ~rnount of gold. In some 
places, where t be ore is of avemge grade., nll the nletallic nlinesnls 
Reem to be in tho rock, rind careful search is necessary for the discov- 
ery of atlg stilphide in the quartz or calcite. Elsewllere the sulphid~.q 
mrr~ he eontined nlnlost entirely to  the veinlets. A linlited amount nf 
material is tnined u-hich contains practically no stringers of quart2 r w  
cnlcite, the sulphide k i n g  disseminated through the mms of the 
rmk-for instauce, in the crosscut on the 440-foot level and in  top^. 
30. 1 of the 330-fwt level in the Treadwell mine, In other P~RCPA 

n ~ a t e r i ~ l  of sirnilfir appearance, cnnhining st1 equal mount of pyritr?, 
y ieIds only n rery smxH amo~rnt of gold. 

- - - - 
nSlot scrwn- cqsir~rlent to 18- snd Wm& wlre ecrocns arc ! l o id .  
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As already stated, the T r d w e l l  ore bodies are dikes of albitedio- 
~ i t e  filled with reticwlntingveinlets of quartz and calcite and perme- 
a h d  with mahllic sulphidea carrying small amounts of gold. 

From the structure of the depmits it is evident that the dikes were 
subjected to pressure which caused fracturing, whereby they became 
porotie, affording channel8 of ensy circulation for underground waters. 
The minerals in the ores and their mutual relations suggest that rhsr- 
bonstad and mineral-bearing solutions found the bmken dikes and 
continued to move through them for R very long period. In transit 
these waters attacked the minerals of the albite-diorite, decomposing. 
them, and in mme cases effecting more or less complete mahsomatic 
replacement. As a rule, the bornblende and mica of the original rock 
have entire1 y disappeared, their place being taken by ~ggregates of 
secondnry mi nerds, sometimes including metalIic sldphides. A few 
specimens of relatively unaltered material indicate that the original 
rock chsracteristically contained two sorts of feldspar, albite-oligo- 
claae, and microperthite. The first occurs in phenocrysts of fairly 
definite farm, often showing concentric structure, and a l w ~ y s  clouded 
by decomposition produck, excepting fur clear rima, which are usaslIy 
narrow. The microperthjh, which has the chamteristic mottled 
appearance of tbis minute intercrystallization of all7ite and orthochsa, 
is  entirely interstitial as regards the albite-oligoclase, It is usually 
nearly free from decomposition inclusions, and is ordinarily accom- 
panied by some clear albite. When pyrite occurs in such slightly 
altered material i t  lies in or next to decompsed hol.n blende crystals. 
Most of tba rock ba4 suBcred extreme alteration, and pyrite occurs 
throughout interstitiat grou~~dmtiss. Its introduction has apprently 
been acmmpanied by breaking down of the mictoperthite, for tbis 
mineral, so ahundant in  the cornparatirely fresh rock, is usually 
entirely ahven t when the sulphide occurs outside of the decomposed 
hornblende-that is to say, in the interstitial feldspar. In the moat 
altered rock the place of the micropertbite is taken by an aggregata 
of small albite crystals, and this mineral i s  regarded as a secondary 
replacement of ths original feldspr. In sonie cases the ~~eplacement 
btu gone so far that the crystals of albih-oligoclase have been attacked. 
This feature is relied on in part to prove the secondary nature of the 
albite, but more conclusive evidences that the albite is of secondary 
origin are ik occurrence in winlets cutting the old feldspar, the fuct 
that it is found interer~shllized with calcite, both in veinleh and 
throughout the rock itself, and the fact that where albite forms the 
interstitist matsrial instead of microperthite, pyrite, and often rutile, 
are pr~qent, embedded either in the feldspar or in tbe evidently con- 
temporaneous calcite. 



Thn ~ltrrntion of thc Trendwe11 diorite js  ro@d as B phenomenon 
which acinrnpmnied the formation of the reinlets which internet the 
mck, rhnd t 1 ~  metasomatic action is attrihoted to the same solutions 
na those wllieh dsposikd tbe quartz aud calcite. The minerals Imt 
named apptwr to huve h e n  for the most part introduced, but the ~lh i te  
is IrrFi~vrd to have heen formd entirely, or nearly so, from the pre- 
viorln nitntlr~ln of the diorite, l~c~cause it is not found in  the larger vein- 
ti Fli~~p. J t i d  commonly ohaarved that where both calcite and quartz 
1 t t ~  pmsent i n  the fn~ctures, the former ns~ially occurs next to the. 
WRI 13. nnd it R I W ~ L ~ S  permeates the rock to a greater or loss extent, 

According to Li ndgren. alteration of the sort here described has not 
I~rcr~ provionslg rr.corded, for though alhib occurs aa a vein mineral 
in Cnlifornin, it has not bhecn detected among the metasomatic miner- 
nls in the mnll rocks of ~ c i n a . ~  In this connection, however, refer- 
enco sbollld be madn ta pveudornorphs of aIbih after adularia from 
St. CSottht~rd. Them are described by Bischoff ,h who gives an e x h ~ d e d  
discuuaion of the p1~0bnh1~ chemical rmctions involved, and suggests 
thn  oomprtonca of wntcr~l containing sodillrn chlorida to eflect the 
ohsnrvod mplacotn~n t of pa ta~h  feld~ppar by soda feldspar. 

The ocourrcnco of valtlen i n  the wnll rock to such m extent AS is 
ohnervod in the Trfiudwoll orcs is alscr somawbat unns~al, though not 
[in iq ue. 

~ L U  OF TAK RA@ALT 

I n  his dis.lcus9ion of thr genesin of  the Treadwell-Mexican ores, Doctor 
I3ccker lravcw Rome rlnl~ht ELY to the importance which ha desird to 
~r . r ign  tn t,he h m l t  (1ikt.r aq .rmineralizem. W e  fimt mFs' that the gen- 
mi9 of thr oms Is prolrrthtg canneckd with tha dikes, hut afterwards 
sngpa~ts tho relntive unimportanco of their  influence.^ 

in tha Tmtdwcll ~ntE Sovcn Hundred Foot mines, two ~aarrow dikes 
of the Fmmlt R ~ O  ohnrved in a zone of sheeting, which is undoubhdlg 
I~iter than nlod of the reinlets in the ore rntl.ss. A small  mount of 
I-nlcite is found along their .wI\.age.r, bat thep contain Little or no 
pyrite. Gpot~ the w ~ s t  or hanging-wall side of the dikes the ore is 
somcwhu t rirller than it is b~twcen and Ixneath them, but it seems t t u t  
th is  rarintion in gold hnor mn not Im attrihrztcd to the dikes as miner- 
nlimru, hccnuve t l l ~  m k  hetween them is not enriched, as might Ibe 
cxpcted had thep I m n  an actual source of gold. Possihly a rear- 
mngernent of vrtiue3 lrp reF~tivcly recent circulation, has heen going 
on. ant1 tho colitae of the currents may well bare been controlled by 
the eolle of sheeting in which tho dikss occur, but secondary m i p -  
Lion of this ~ o r t  mtist he distinguished from the original mineraliza- 
tion, the extensive res~ilts of which in the neighborhood are entirely 
-- ---. -. 

n l i n d m n ,  W., Metmmal3r grucereeu In llssum rdna: Trans. Am. Inat. Min, lbg., VOI. N, p. 588, 
brhcm. Ciwl.. vol. 2, pp. 4W-111. 
cEinhteenth Ann, Rtvt .  It. 3. tlcol. Burvey, pt. 8. 1 1 8 ,  p, 69. 
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beyond conlparison with the effects directly or indirectly attribuhbl~ 
to a pair of narrow dikes af this soh I t  is now Ilelierod thnt t h y  
have no connection with the formation of the ore. 

Other basaltic dikes occurring in Gold Creek, nmr Jt~neau, nre 
regarded as practically of the same age as those on Dotrglnfl lalat~d, 
nnd them are also unrnisBka~~1~ younger tban t l ~ c l  gold-hmring quartz 
veins of tbat neighborhood. 

ORInIN OF THE IrRA(ZPt1lTrr. 

Upon the fmctaring of the Trerrrlmell d ikm ttbpir. irnpr~gn~tion with 
gold-l~earin~sulphideu is eviden ttp d~penrtent. ' r h ~  sysl ernatic n ~ - l a n p -  
men€ of the reticulttting ~ i n l ~ t s  in twn main sots ut~nding  nt right 
angles to each other slid dipping in opposite diw~tions lwl  Reckar to 
the conclu~ion that the frnctures hnrl heen plmlut:ed through com- 
pressive shewing gt~.e~qe.r, 1 Ie tiuggesbd that these s t r e ~ ~ l e s  wero 
caused hy nwrly tangential forces acting in a clirection nar~nnl to the 
common strike of the two s e b  of flnctures. whirh is also approxi- 
mately Eheestrike of the r.ountry rocks." Tho fnct tbat tba fractures 
are due to cornpwssivc thn~st need not lm questioned, since tho theory 
of the subject hw h e n  KO ably developed and so fuI1y corroborated 
Ily experim~nt.~ Some doubt nriacs, however, ns to the direction in 
which thn forces mrry hare heen npplid, hcmurrcr the plogic  history 
of tha mneral region sinre tbe tlierito intruxions seems to indicah 
that no widespread lateral compfes~ion bns takcn plac:e. If tangential 
~ h o r t a n i n ~  hiis been h in^ on, ovidencp-~ of tho fact, independent of 
the frncturing., hw not yet appearorl. On tbc other hand, a study of 
the wide phgsiogmphic feature* of this portion of North America h 
shown that a ~ucccsnio~~ of continental uplifts hns hken plam since 
thc period of tho dioritn invnsion, ~ n d  it *ems necessary to alzppuyr: 
that such radial morcnrentn mould tend r-ntller Ito.r~ad are~ll dilation 
than kownrd contmction, lin in tba opposite awe of tangential w m -  
p r ~ s ~ i o n . ~  

It is ~u~gestad that thn genc1'1~1 fiss~lring throlzghout the Junrari 
diutrict mup h~rvs Imen c~used  by gravitatiw ndjl~ntment i t 1  the 
rcak musea, tending to restore internal equilihcium disturbed during 
the uplifts which are known to hrtve taken place. ?he rocks of tho 
di~trict consi~t of alternating beds of greatly varj6ng physical char- 
act~r,  ~ n r l  they p s e w  an cminent cleavage structllre parallel ~ v i  t h  
the shtificstion. Under stre- such rockq wollld yiold more readily 
along the preexisting structure planes thsn in  other directions. Thtlt, 
this old structure hw, in fact, taken up most of the internal movr- 
ment during the later deformation of the rwks is erjdent imm tIw 

-- -. -- 
a Feckcr, 6. P., op. alt. p. E7. 
bBevler,  B. F., PInlm -mus ntrain: 3ulL Geol, Em. bmerlcn, vol. 4,1liE4, p. 18, Daiibrtc, 
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occumnce of so large a majority of themins in parallel position with 
it., and it map supposed that this control hirs prevented the farma- 
tion of a large numlwr of fissam in varioas directions, whicb would 
have resulted in  thc case of homogenous or mawive rocks deformed 
under their own weight. 

IIaving k r i  snbjeeted to the same p m r e s  as those which h c -  
tured tho other mcks of the region, it is only natural that the Tmd- 
wall dikm nhoald b~ broken along lines pamllel with the g.sneml 
ficr~tlring, and one of the two wts of veinlets occurring in tba ow 
h l i e s  prrtrtically coincides with the structure of the inclosing dntes. 
Tltc other set, which stands at right angles h the first, is not newly 
RO well d o v ~ l o p d  in the country slates, probrtb1.y hci t t~ne these yielded 
11s bending, uince they am vory flexiblo when compred with the 
brittle rock of the diken. 

The formation of the 'Ihadwdl orea is awigned to the sams gencml 
came as tho other veins of the region. Both  are attributed to circu- 
lating mtars moving through channels opened by a general f mcturjlng 
of the rocks. 

From the nature of the rnehwmatic chnngw which the waters hare 
effected, and alao from tho large nrnountq of carhn dioxide which 
they evidently aontnincd, it nlep b assumed that they were w e n d -  
ing.' Thut they were hot m y  slso he safely yredimted, because the 
erosional history of the region indicates that the reins now exposed 
mud have hem deposit,ed fit great depths, r*crtainly not lew than from 
6,nM to 10,(lf10 feet below the former nudace and possibly 1.e1-p much 
deeper. The mcurmnce of hurmaIin~ in .some of the veins of Gold 
Creek, ond the ommionnl prewnce nf flllorite dsawhel.c, suggestr a 
conneetion witb i g n ~ n a ~  omrrnations, f o ~  these minerals are ehar~ckr- 
istic of pneumatolytir action, as exhihikcl in the case of till deposih 
and ia various insbnces of mnbct rneh~morpliisrn. The presence of 
t h ~ %  minernls mn not IH! puxhed to tho v ~ l r ~ n  of evidence Fwcauae 
neither of them have h e ~ n  univcrsnlly othr~rverl in the district, hut, 
crPn for those who hold thp th~ary that the f i n d  source of miner.zlining 
water is nrninlp meteoric, t h ~ i r  occurrencn mny he admitted as prub- 
ably significant of at l e ~ ~ t  Rcccwory contributions to the vein-forming 
solutions from igneollv sources. 

It i s  concIudd that known ftlct.9 do not 1md ta n recognition of the 
actual source of the  solution^ whicb hrrvt! formed the mineral deposits, 
and any present idea of their arigin muat lws t  largoly on speculation. 
P am inclined to hIievs that tho very wide occurrenao thro~~ghotit 
southeastern Alasktt of intr~rsions related to, and of prnctimllj iden- 

-. - 
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timl dnte with, the h 9 t  R a n p  diori t~s stmngl  indicates the p s i -  
hilitp of n p e n t  buried rn~rr~h*).  or res~rroi r. of igneous rock t~ntler- . 
lying tho whole redon. I t  is rridsnt throughout the field that the 
veiny were formed ~rt n p r i c d  s~th~equent to the inrwion of the 
diorite, rand they wcl-n prohnl,l f o r m ~ d  lonfi after intn~siort had 
cessed, hut it is not a ~ i o l ~ n  t supposition tn conaid~r that thc deep 
~ontrd nlagma from which the mnwsr.; nnw ohs~rred nt the ~ n r f ~ c ~ !  
h ~ d  k n  given OR remnincd i n  rr n~oltrrl condition for a per:* long 
time. 

A platmihlc hypothesi~ for tllu formntion of tho veins. bawd upon 
the foregoing. ideas, is that tlrn unknown forrr* ~rpbiclr nt varioas 
times bnve crcuwd genelmaI elrr~tior~ t , l lroi~gh~ut  the r~g;ion wore tmns- 
witted hy t11in great resirl~i~ll tnttglm to tho overlying m k s .  In 
tidjuating tIlcmnclve.ci to tile changcvl clonditionn of ~qrtilil~rium, t.he 
~w:ks were fw t,l~red; t.hnn, R* thE t lrc*p-ncatclrl ~nltgnln gnrdurrlly aool~d 
and crystallized, water n ~ ~ d  RK~I'.Y esl,rllrtl from iL found t h ~ i r  wag i n b  
the owerlping rocks, nnd, warching nnt tho eanirnt cotltrv of trnvel 
along existing fractures, escaped ta tbr ?;rr rhrrm. 1:atlou bbdlp waters 
of this  origin might carry in solution m l l  tlla ~llcl~l.rnta w l ~ i c l ~  hnve heen 
observed in the veins, and they wnuld drlmsit t hrir minernl contenk 
under ~ar ioas  conditions, s w h  ~ t a  d ~ s r ~ n s e  af clinsolvin~ power through 
~liminishing prcwurt! and t e n l p m t ~ ~ ~ r ,  prcvipitation through metaqo- 
matic interchange with wall-rock mat~rinls, or precipitation due to 
mingling with salatinnn of mrno nther c1erimtFon. 

The l a r p  M i e s  of gold nrr in tht. Trcnrln.rll m i n ~ g  ~ r c !  secondnrit 
mine,ralizml diori t ic dikes f)-i~rfi ~ r c t w w * ~ i  a Ilnagir~g wall s f  ~1u3enetone 
nnd a foot wall of black dnt~ .  The p l c l  ~rconl~mnirs pyrite nnd other 
srtlpbda. oocusring hot11 in rcticul9kting m n l r  of rmlcitcl and quarts 
and di.weminnted through the rtwk it.*~lf. 

b'~ld..;pr. ren~aining fmrn thv nriEi1inl rock cron.sist.4 of o1ipla.w and 
micmlwrthitr. Ittit thcrlr* buvr Iwen Iatyel!. replrtc*rtl 11y ul hi tr! through 
the tnctmo~natic arlian nf t lie vci tl-forti!ing wabrs. 

Tho winlets. m t t ~ .  in two w t a  nf f rttcturcv n t  right angl~s  to to& 

ot hor, which werc prohdll y prcdacwl I I ~  nll~lcrir~g stre*e~ incident 
l t p n  continental uplifting. I tot arcending solutions, pon~ihly of mag- 
nu~t.it: o r i ~  in, hnro haen the cnnna of iilinr~mlization, and the ovidcnce 
i~ in favor of otily ono pcriod of conrantmtion. 

Scondng  ronc~nt~ntion of the mebllio minemls !wing &en& them 
iq no renaln to nr i t i~ ipnt~  ntl? dec~case in the per ton value of the oms 
ns greater doptbs are attained. 



The occurrence of gold iu tho ~ n r r d ~  of the ncean boach nmr ape 
k-aktag has been known and the de.posita worked intermsttently  fa^ 
several years. The locality hgan to attruet wnsiderahle attention 
dnring khe winter of 19034, ~ i n m  which time ~hout  200 people !lave 
been on the ground more or lens continuously. Tlrn amount of pro- 
duction during this time is not definitely known, for no rcrord hm 
h e n  kept, and all estimates vary widely. The hest ~atimnbs aire s 
total of 810,000 or $15,000 for the p a ~ t  year. 

It may be noted that neighboring and pos~iblp similtw p l m m  hwe 
been worked at a profit on 8 mall scale at Takrtt~t Ray, Lituy~ Thy, 
and Icy Cape; hat athmpts to work on a l ~ r g c r  awlo ~ R V F !  not been 
~ u c c e ~ s f  ul. 

Capo Yrrktsg is about 75 miles east of Gntsoller Rrtp and 400 miles 
northwest of Sitka. The shore from Yakutnt to Controller Ray is 
unbroken nod there is no harbor which affords shelter oren for a small 
Imat, A strip of land from 5 to 10 miles in wid tll lies between t,ho 
c m t  snd Bering Glacier. The ice front is marked by a lino of hills, 
which are pamllel to the m s C  ibncl from whicb a stoep slope dewead~ 
ta the flea. This slope in d r a i n 4  by many short parallel strcams, 
Rome of which head in the ice. Tlie gold-bearing bewh is maid to 
extend emtwntrt for &out 15 miles from the mouth of Yaktag River, 
whicb is t1ic emtarnnzont of the longer strean~s rmching the m a n  noar 
Cape Y rr ktag. 

The region may he renched either by landing from a stmmer through 
the surf, which can be done only in good ~ve~ther, or bya diffic~tlt 
foot journey along tbe beach from Knyak. The lntter i s  practicehlc 
only when the dream8 are frozen or when u Iigbt boat is carried. A 
fuvorite method i~ to drag a light cnnoa along the h c h  on a arnsll 
cart, Cape Yaktag can Ire rertched from Okalee Spit, in Controller 
Bay, by this method in two tltiys. Threo stearnera stop at Karak ewh 
month throughout the year. This region has not been visited l ~ y  any 
member of the Ueological Survey, and the following information is 
compiled from varioun swrma. Most of i t  i.9 hcl ieved to be reliable. 

OEOLOGY. 

The rmka are said to  consist of ahales with inkrbedded sandstone 
and limeatona, end to resemble vcr? cloeely jn lithologic chsmcter 
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wtm of t be socks of the Controller Ray region. They mrrp Miocene 
fomil~,  'rhe sf r ~ ~ c t . ~ ~ r e ,  it i* mid, is ant.idinal, with the axk prallel to 
nnrl wry near the ~hore line. The dip on the southern flank of the . 
fold ia  very steep, the m k s  tmia): practicalb ~ertical along the heacb. 
Thc dip on the northern flnnk is much ge.t~tler, .seldom exceeding 20°. 
The narthward dip continues inland as far as the region has h e n  
clxplorcd. The struetnre is \.er*v uniform, no ~narked rarhti0n.s from 
tht: ~ t r i k ~  and clip mwderl ~1wr.e b~rring h ~ 1 1  notird.  There is said 
to b~ hfrlf of rryutallini* ~wakw inlmntl nt the: h e  of or in the St,, 
Eliaw Ihnge. 

OCCURRENCE OF GOLD. 

Thc golrE in foullrl in t h ~  stnds nf t b ~ .  uce~i l  h c h  find genemllp 
ot.cStlr.r i 11 ~ ~ l l a l l  a m o ~ ~ n t s ,  ri~ltrr 1~Ilfrh~s- lwing irwg1Inr1~ c I i i r t r i I ~ +  
uted. 'Chn creek gmvaln s~u! mid to Iw 1 ~ 1 . r e n  escept at Itbe rnorrths of 
the creeks where t h y  tmvr! k n  rtfl~cbd tty the owan wnrea. Chrn~t 
sand carries the e l d ,  which is  for thr rlrost part very fine. C)sm9ion~1 
%-cent n u m b  are founiE ~ n r l  a wry fen. of lthc \.alnc of ~creml 
dollare hare been reported. 

Tha men can make small w n p ~  at  nll times, if nab tm crowded, 
while after each hmvy A t o r n r  rich mnd.9 nn! HIWR~K found. The old 
ground CAn be worked ovfir nnwv afkr racb Ptnrm. hnt whctber this 
is due to new concent mtion I)!- tile ocean w n w a  or t r j  i ha Pqmaam of 
unwosked nlaterjal is not kt~(rw~l.  Thr drposit~ tnn In* worknl ~ l l  
winter; in fa&, tnort? gold is fowd nltq-r tht* wtr'vrtr wintrr  ~ t o r l n ~  
&an during: t,he nuntllwr wl-1~11 ~ f ~ l J n s  R ~ P  ~ C W  f ~ ~ I I P I I ~  n11d It-94 nerpro. 
The gold bas heoa obtnia~d IT rorker~, wn wntrr Iwiry Inrply tt.wrl. 

Attempts to work thc ~ ~ W V P ~ H  ~znrltlrlying tho t ~ m r t ~ . ~  olt t hc? d g ~ ,  of 
Bering Ghcjer are said to hart? 1)ct-11 ua~sr.ce~.rf~~l .  

The gold mnn pmkrnl~ly mncant.mtet1 n.svi- nrtinll fmtr~ the 
mominal material hrou~ht  to ttlc cxmst I I , ~  t IIP Ik.ri11g (; 1t~bier. 

Unaltpr~d Miwet~e rocks on thp const artb not k ~ ~ o w r l  So I= n u r i f t r l . ~ ~ ~ ~  
in this  or other districts, .l,~rtrre tfw original .sotlrrp of the gold in 
doubtless in the me.htrnorl111ic or athcr rryntn!\iz~t? I W ~ R  of tlltt! St. 
Eli= Eanlfe. 

%me hach  sands from Y~kt i tn t  Ijny hnvt! hncn ~t , r id i~d  by Mr. ,l. 
Stanley-Drown, " who ftwnd tbc nltr1~1 to !$A '' mado tip nf g r ~ i n n  of 
gold, mapetite, prnet, born blcndn, yyroxrnc, xirctm, qunrtz, icld- 
s p r ,  calcite, and nlim, R S M C ~ R ~ ~  with f rwgmenlrr of n m h ~ l y ,  ~Inty ,  
and achietme c h s m t c ~ . ~  1 Ie cnnrluden that tbe m~nd u7atr t l ~ t t h t l e ~ ~  
derived from the d~strurtion of rnetrmmrpl~ic rockn 

I t  does not scem likcly that the rnfiion will over bocorne of g r c ~ t  
importsnce, for t.he gold is rcry fiu~ly di~qominatccl i t 1  nll g1nt:inl 
d ~ p s i t s ,  and the zone of wart- concrn tmtfon is small. - - -- .- ---- 
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THE GOLll PTJACERS OF TIJRNAGAJN ARM." 

GENERAL STATEMENT. 

The region adjacent to Cook Inlct, AIwkn, first cama inta promi- 
nence as a prducar of placer gold i n  1H9fi, Tho presence of gold in 
some of the p v e l s  wrist howl*wr, known h u few pwspechm and 
traders pl-e.1-low to thnt time, nnd mala utkmptu at mining had h e n  
m d e  many yeam hefol.o by ttic Ku$~ian,r. I n  f~tct,  the first report of 
gold in Alaaka w ~ s  runda IT the Rusefan mining nngineer, Doroshin, 
who condttct~d an exalr~inntion of tho mi ne~rrl renources of Cook Inlet 
for the Rtimian ,%.merimcan Cornpng in 1848. &mains of oId Russian 
workings nnd tools hnrc: bmn f o u ~ ~ d  in ono us two plaw, hut active 
mining opemtiona sewn to have heen d i w n r a p d  by the for cornpa- 
nias, whirl1 cont~dlci l  the vottntry up to the time of its purehast: hy 
the United State~.s. A Large part of the gold product of the Tarna- 
gain Arm rc?ginn is  dnr! to the Iulmr of minriv who wem without 
rnpital, who took out thc rivhest m d  more emily mined deposits, and 
who hrtvn ~incei Icft. Tbn vonditions urtder which mining has been 
carried on, therefore, ~nrlkr? it En~pnvilde t c ~  give RN wcumte estimate of 
the rtrnount of gold pl.otl?~rd, hut it i~ I~~licrrd that  the areme yearly 
olitput since tho op~~iirlg lip of the regj011 ifl IPSQ than 9150,Or:+O. 

GEOGRAPHY. 

Cook Tnlrt is the d p ~ p  ind~nt~ntion that apem into the northwestern 
part uf tlin Gulf of Alnskn, and f o l - m ~  t.hc we~t~ern l~onndary of Kend 
Peninsuln, noptlratinp: it  El-on1 the Imsr of the Alt~~kan Peninsula on 
the wefit. It exttlndw in n di~neotion ncarly northeast and southwest 
for a, d i ~ b n c c  of B ~ I U O H ~  13) miles, ttnd is divided at i b  uorthm~t ~ n d  
into kwo long, nlcrrow 1)tnnrhes known as Turnxpin and Knik arms. 

The first of these, Turnagain Arm, extends in an ~ m t - w e s t  direction, 
and is hetween 40 and 45 ruiles long. It iortms pert of the northern 
boundary of Kenai l'eninsula, and reaches on the east to within 12 
milen of Porttrge h y ,  n we~hnl b~xnch of Prince William Sound. - -. . - --- 

u T h h  ppcr Ilr an &#trsr t uf n more corn~~lete dlwuwlon of this district now b&g prepared lor 
puhllcnlton. 
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Tnroagain A m  is c'lrsracteriwd hp remnskrrhlp high tides, beginning 
with a bore which has a height of 6 fect at  times, trnd runs in from the 
inlet at a, speed of 5 or 6 miles an hour. At law t i d ~ .  the a m  becomes 
a broad mud flat, cut here and thore by the stream channels. Srn~ l l  

Fla. 6.4ketcb mnp ot Ihc Turnn- A m  placer wgIna. 

sterrmers enter and leave on bjgh water, but the bore and swift rnrrents 
make the ase of small bmts dongetow.  

The productive creeks in  the placer gold field hot0 described are, 
with one exception, trihuhr.~ to Turnagain Arm. The four most 
important of t h e  are Resurrection Creek, Bear Creek, Sixmiie 



Creek, and Glacier Creek, with their branches. Resurrection C m k  
flows into the south side of the arm about 80 milea east of the main 
body of Cook Inlet, and with SixmiIe Creek, 8 milea farther aasit, and 
its various branches, drains a large part of the northeastern portion 
of Kenai Peninsula. Resurrection Creek is a little more than 20 miles 
long, md dom in a direction slightly east of north. The town of 
Hope is located near its mouth. Pnlmer Creekis i t8  largest trib~ztary. 

Bear Creek flows in to  Turnagain Arm one-half mile cast of the 
mouth of ksurrection Creek. It is nearly 6 miles long, and followa 
a northwesterly course tlzrough a steep, narrow valley. Bear find 
Palmer creeks are the two producing streams of this p r t  of the field, 
and both nre connected with H o p  by good wagon TO&. 

The drainwe a m  of Sixmila Creek is much larger than that af 
Resurrection Creek, and the stream i~ formed by the can0uence of 
two large bsanche~, which unite 10 miles south of Sunrjse, the mining 
camp at iLq csnoutb. The larger of the two forks, known w the Eask 
Fork, is itself formed by the confluence of a number of amall streams. 
The more i m p a n t  of these are Gulch and Granite crooks on the 
north and Lynx and Silvertip creeks on the south. The smaller fork, 
Canyon Creek, flows almoat dimctly northward and, with its eastern 
tributary, Mills Creck, has baen the chicf produmr of the Turnagain 
Arm field. 

Glacier Creek enter6 Turnagain Arm jrom the north, 12 miles from 
its eastern end. Thewestern branch of this stream, called Crow Creek, 
is tho only tributary that noed be mentioned here. The location of 
them ~trettms will be bettar understood by referring to the acorn- 
pnying &etch map, fig. 5. 

I n  addition to the four principl strearus ahovo described, one other, . 
Kenai Rivar, &odd be mentioned, since sonln p I d  has been ppduced 
on one of ih tributaries, Cooper Creek. Kencbi River, the ltbrgest 
stream on Rend Penitmula, empties into Cook Inlet. Tho uppor 
part, known as Snow River, rims in the watershed betwoen Resurrec- 
tion I3ay and Prince William Sound und o~~lptim into Lake Kenai. 
From tho foot of Lake Kanai thn river runs in a general westerly 
direction for 15 miles to  lkke S k i l ~ k ,  whelica it flows ou a p i n  to the 
inlet, thms crmsing the entire peninsula. The npper part of the river, 
from Lake Skilak to t h ~  source, lies in a country of rugged mounhins, 
but the lower rive], flow8 in a winding course amcraw a broad, marshy 
flat. Coopcr Creek drains rr s m J l  body of wahr  called Cooper Lake. 
It is about 10 miles lmlg and flows in to  Kenai River from the south, 
3 miles below the Kenai Lake. 

The region adjacent to Turnagain Arm is very rugged. Mountains 
rise preaipitously on both sides of the arm and reach altitudes uf 5,000 
aod 0,000 feet. Their tops are ragged and bare, for the timber ~rtrely 
reaches higher than 1,500 or 2,000 feat. The amaller valleys tbre nar- 



row and steep, but the l a w r  ones frequcntlv show hy their U-shapsd 
cross section the former presence of glaciers. In fact, glwiors may 
be still seen at a, number of places. Chief among them aro Portage 
Glacier, occupying the pass hetween the hend of Turnagain Arm and 
Portage Ra?, and the two neigh1)oring gtttcietx on Glwier River and 
Twentjrmite Creek. Besides these there are several smaller ones on 
tribntariw of Glacier Creek. 

The towns of Hope and Sunrise are the distributing points from 
which supplies of all kinds are carried to the creeks of the Turnagpin 
Arm field. A small steamer, the Tyunic, connect3 with ttie larger 
ocean-going resvels rtt Seldo~ia, on the southern end of llenai Penin- 
sula, bringing mail alld freight to the towns in the Cook In l s t  region. 
Thie steamer makes uo trips duriug t.hc winter, for the ice preventa 
navigation in the upper part of the inlet during about fivo months in 
the yew. It is customary to carr-y in supplies Ear the mmps over the 
~ n o w  in winter, when t~wel ing is far less difficult than in sumnler. 
Tbe country is heavily timbered up to un altitude of 1,5011 or 3,000 
feet. This timber is chiefly spruce, but comprises a minor monnt of 
hemhk, oottonwood, and birch. Spruce and hemlock reach a diam- 
eter of 20 i n c h  or more and furnish some Iurni~r for the purposes 
of the miner. One or two sawmills have heen constructed to ~upplp 
this demand. 
The line of the Alaska Central bilr.oad, now in course of wnstruc- 

tion, rims northward ftmom Resurrectioi~ Ray, by way of Salmon 
Creek, Snow River, Trail Creek, and Glacier River, to the eashrn 
end of Turnsgain Arm, then westw~rd along thr, north shore to Kuik 
Arm. It will not, therefore, reach the i~liriing campe adjwent to 
130pe and Sunrise, but will furnish a rnuch m4er met-hod of landing 
supplies on Glacier Creek than is now pousibie. 

GEOLOGY. 

The easte.rn portion of Kenai Peninsnln and the region about the 
b e d  of Turnapjn Arm present a wucceesion of rocks, which as a 
whole are of remarkrtb[>. uniform appearance and composition. They 
are of nedilnentary origin nnd consist chiefly of fine-grained g1.rsy and 
bluish-black slates and grtlg arkoseu. Interstratified with these, but in 
far less amount, taro quartzlose beds and occmionnl thin mnglomemtes. 
In a few pImes north of Turnagain Arm this scriea of rack#, called by 
Menden hall the Sunrise scrieu, ia  cut by dike# of igneous rock of an 
aplitic or granitic chara~:r. These igneous rovks were not found in 
tha region irnulediat~l~ south of the t t ~ r ~ ,  and while the bowlders of 
gmnitic material seen in the grwels might ~uggast the presence of 
jg-neous intrusions, it is helie~~ed that if intrusive 1'0cks occur here at: 

- - - - - - - - - - - - - .- - - - - - - - - - - -- - 
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all r i l l  be found only in mre dikea. The whole rock pucecsaion 
is clowlr folded, and h e  arkom as wdl as the slakn show c l ~ ~ v n g e ,  
mbich in, however, much more prfwtly dr?selopd in t l~e ~lntan. 

In crwsing Kenai Peninsula from Krsurrcction nag on tho south to 
Sunri* on the north i t  w m  found thrrt. mide from lorn1 vnria,tion~, 
the genetxl  trike of t.he Sunrise seri~s mnpes from tthont N. to 
N. 20" EL Xcirth of Turnamin Arm a decided di Rorencn was observed, 
for thct .~ the  trike of the Iwdding varies from N. 45" E. tm N. 70U E. 

I n  t h ~ t  portion of tha Kenni 3lilountnias htmeen %ward and Sun- 
rise the bedding is 0ftc.n ohscurc, naa~llp 'havin~ the mmo strike as 
tbe cl~tlvfige. On thc north fibore of the arm, hnwclvor, tho b d d i r l ~  
and cleavage frequently do not hare the mrne strike, nnd where this 
is the cnae the cleantge on lmth sidctl of the arm corre~ponds more 
nearly in utriko tl~arl does tha Ixdrling. FauItn am frequent, but the 
nmonnt of the disylncement is u~ually difficult to detprmine. 

lmmen~a depmitr of gmt~cl occur at n number of Imlities,  hut am 
cqwcially notboal')le in thn v ~ l l e y ~  of Sixmile Creek, h-mrrectian 
Crenk, find Konai ltivor. The flat-toppl lwnches have an elevrltion 
of rienrly 1,000 feet e h o ~ ~  8ea Ievd ~rflflnd the lower end of Lake 
Kenai, and the samo elevation wm o b s ~ r r d  irr the vallcya of the 
utre~n1.s mentioned. The hnch  gmvela sllnw a thicknas of ICH) to 2m 
feet in the opgor vrrllnys, where they have heon cut through hy the 
R ~ ~ P R I ~ A .  

Evidonvos or! R former perid of glacial activity are yeen on all sides 
in lrrond-hottamed U-tsbnped call~ps, plivhed rock tiarfaees, ~ n d  
trnn~portcd I K I W ~ ~ O P A .  Tlie sbore~ of T~~rnagain Arm aRod f l q i ~ e n t  
proof of ica artion in glac,id m r k i n p  and ~triated pebhlea. Hanging 
d l c y s  are not unanmmon. Bounded hillinps, over a thouand feet 
nk~ove npn Icv~l, on thc north 8ida of Lakc Skilak, ape bantifully 
snrooth~d and glpoved, whila tho grsvela of hbo lakc shores contain nn 
nbundan~r of granite fragmenb. Such fragments are not found on 
m y  of thr! str~srne of the present drainngp and must have come from 
some lmli ty  to the north. This glaciation is duo in part to the tmt,ion 
af snlall ice rnrlsses like those that now occupy the mountain vnllr,ys, 
hrlt is p,rhxp in gmtw d e p e  attrihuhblc to the ~novern~nh of a 
far mom extended ice sheet which reached down from the north. 

GOLD. 

Pmctiml1,t- all the gald produced in the Turnag~in Arm fiold ia 
derired fmm creek grwels. In one or two places, howevor, attempb 
are being made to dsreIop rninea in rein dapo~ih. The gold occur- 
rences, therefore, will he cbei6ed  and described RH placcr find lode 
deposits. In this brief amonnt no mention will be made of etreams 
that mere not producing daring the p t  sewon. 



The known p1,lam-r-golrl drposits: of cornmetriel patae arc! confined 
geogmphicaUr to t b r c ~  ~ntnl1 : I lms,  t l ~  \-HI leys of Reatrsrection, Six- 
mile, and Glacier creeks. I t  I I I I ~ ~  1 ) ~  a i d  in pneml that the gmwls 
are much alike, in cornpsition, ttrc! tl~rr prt ly  to lmal a m i o n  rand 
prt.ly to t.mnaport.rtion In. ~ l n t - i : d  i r r ,  n t ~ r l  mnlnin a vrry h g e  pra- 
portion of maw inntcri:~l-r.t~~~t~dctll otld ntigulrrr I,lor,ks-which occa- 
sionally have disaletprw 21s grw~t rtr ;c; ot' lfr f e d ,  

Pick and shovel tt~ining lrna grrrcluat ly g i w n  pl:ace In byclrrrulic mat h- 
ods, by which nearly nll work is now I - R ~ T ~ P ~  url. D u r i n ~  the past 
iummer, owing to frequent ~nins nnd the grt~dual m~l t ing  of the @now 
on the rnoanhin~, tho water snpplj wnn ~hundant,  and no complainb 
of water famine were h~nrrl .  A hcnd of 150 to 200 feet has been 
secured with Iittle di&ult~- i~nd expensc on nrhp of the creeks where 
mining is now mrried on. 

Considerable mining h n ~  hcen dnnc on &unn.~mt,ion Creelt iLseIf, 
but at present the producil~fi dcrnmn of the district am B a r  Creek 
and Palmer Creek. 

B.my flredk.-Hear Creek waH fir#td w o ~ ~ k r d  i n  1884 find i a  therefore 
oneof t h e h q t k n o w n  stl-camsof the firlrl. It ocr.npi~s R steep, nar- 
row -rrtlley in the hidl divide Intwc*rn Ilosu1.rcctinn r~nd six mil^, creeks 
and joins Turnagain Arm just cast of the tnwn of I-Iop, The h d  
rock shows n succession of sl;~tchn t lur i  i~rkas~s ,   who^ strike is n~arEp 
rtt right, angle3 to the g e n ~ r ~ 1  c+uilmc of tho crork. TIIP. gmr-els van- 
pist chieflr of njaterinl Ii k r  t h ~  hrd tnor.k, hut contain sonle brrwign 
matter, mnrh of which ir gmnitic in vhan~ctcr. Thr.y rirt! in  general 
but poorly stratified. 

The gold is associakd with n srllilll nmo~tnt  of native silver. Jt it; 
-we and mmth nnd of towcr gntdc thnli ttny ot.!wr of the b u r -  
rection district. Thc best pay is from hccI rock, which is somcbirncs 
H glacial clay. One nngget, worth over 8300 was found. 

Mining is confined to the stream llcd and urllil tho last two gears 
has been mrried on rhiedr with pirk nnd shore!. At present there 
  re two hydraulic plants on thc creek. only anp of which was working 
during the seamil just endtr?. 

P n J r n ~  CP~B.-Pdlrnr C'wek, the Enrgest trfhatat.g to Re~t imct ion 
Creek, is the only one that prodaceil nny gold during tlkc last season. 
The npper stream flows t,Iu.ou~li R hrnnti mllcy, while ttio lower por- 
tion occupies a narrow, bux-like canyon cut; pnrtly in mclr and par-tly 
in the grrtvel hrmces of Kcao~+rection Crer k. Mast of tlin mining is 
dona along the lower canyon portion uf the r-alley. 'rho hed roclr is 
I ~ r g ~ l g  grit (arkose) interbedded with nlntca rind i~ very mmucb jointed. 



The ~ P I L V C ! ~  now being workod do not differ in any rnnrkcd m y  
frorrl thow of Rear Crcek, excepting t b ~ t  they seem to contain a 
~rnallar percentago of granitic hmlrlcm and nther foreign material. 
Thr. lower grav~l*  aro partly utmtiticrd. 

Palmer Creek gold in coarsa and hcnvy, 1ieurrF1y much flattened nnd 
umooth, autl pmses at YlElj per orincc! at the ~toreo. Pieom of ~ilrcr 
weighing iw high sa one pnnnyweight wemseen, and ti R I U R I ~  arnot~nt of 
black cland is aPso found in tho boxes, Two hyrtmulio plrtatq wera in 
opcrrttion during the summar, but their afliciraey is not great owing 
to the large number of bowlders which can not bo handled 1 1 ~  the pipe 
and muat, he romoved by hand. Prolmbly l c ~  t b ~ a  lo0 ynrds II day 
are moved by either of these plank 

BlXMlLM C R a B g  D r n f c r .  

Sixrnile Creok, whila only a few milw e ~ g t  of Rssurrwtion Cwrk, i u  
cut off from it by a high ddge which a n  not bc cross~d without ~ r e ~ t  
diGculty, except in R few placeq. The chief prdtricina ~tmama Iwlong 
ing to the Sixmila drainage ~ystern am Canyon Cml; and its m h r n  
trihutar-y, Mlls Creek. 
Con yon Creek.--Thmghont the greater part nf ita Isngth Cnnyon 

Creek, thc aouth fork of Sixmile Creek, flow, it* name implies, in 
a deep, narrow anyon. This moron cots thmapb m k  as well e.s 
gm,vel nnd i~ over 100 feet deep in many p h e s .  It is pl~inly a j*oling 
fmture of the topography and not the oririnal channel nf the ntrcrm 
t bnt dmined the uplwr rrrll~p. 

Tha hcd rmk consists of  shtes lrnd arkases. The Emwin nrtt of liko 
cnmpmition, and i n  p1twv.r on the 1wnrhe.s  bar^ h e n  i.on.uolidat~d into 
H h a d  rnnglornemte, known lordly as "cement ~mrel.'' FPW gmnito 
l ~ w l d e ~  RPPR seen in thl: Pixmile r c ~ o n .  

Tlir wbrean~ p v e l s ,  whirh nrr: the principal oms workerl, H ~ P  whd- 
low. Tho p l d  v a l n ~ ~  am taken from h d  rock and nm often conrBm- 
tmtcd in rich pockets, when: they were d c p i k d  in eddies ~ n d  nlum 
quirk ~ltmtchm of thr? wator. 

Chnyon Creek gold, eupccially in the lower p r t  mbere it  join^ tho 
F~qt. Fork, is finer than thrlt front Bear ~ n d  ?'~lrner creeks ~ n d  is of 
trigher gmde, mwying over %Ii p r  ounce. 

'I'hn nnrrow channrt and swift ctlrren t m k r ~  the p r l n d  dificul t to 
handle. Wing dsmn are necessary in all m*es and are i i ~ h l o  to hr ray- 
r i d  R W B ~  in timr of high water, nn accidcnt not uncornlrrlon during 
tht* d~yw of patest  mining ~ctivit ,y  on the stream. At present one 
l~ydreulic plnnt is st work on heneh gravels abora the strr~rn and n 
sccond is  working ground near thf: nloltth of Mills Crcek, 

11fiIl~ CrePX+.-Mills Creek wns the first sbrrem staked in the Sixmilt! 
re~ion. I t  joins Cz~npon Creek 8 miles ~orlCh of '' tbc f orku" of Six- 
mila Cmek and drains tr portion of the high aounhinoue area  st of 
Cnnpon CI-wk. 
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That portion of the crcrk whieb h ~ . ;  bwe~l mmt prodnetive lies in u 
narrow canyon, three-q t~arters of n liiilp l o n ~ .  extending from the 
mouth of the ntrenm to .lancar~ Creek. The hed ~ w k  and p v e l s  are 
similar t80 those of Cntiyon Creck, nnd high grncel benches are dso 
p ~ ~ e n t  hem. The ctvek llrrl thl-orlgll the canpot1 has been Parply 
warkpd evcr and nffnrdcd s consirI~1.1~1~1~ amount of gold, making 
this ukoatn second to Canyon Creek in pmrlr~ctinn. In plilces, in d d i -  
tion to tho lomr! depo.qi t.s. u hard '' cern~l i  t g1x\-eI,'' rontaining gold, 
b119 been formed, but hen riot yet b e ~ n  very sncceushl1y worked I>y 
11,vd~rrulic mrthodn hcausc it is riifirnlt to I-lresk up. The gold in t.he 
'' crn~ont gtxvcl " i, flatkned and rondde~nbly finer than the cmrw. 
heavy gold found on Iwd rock. Suggets worth seve~.al dollars arc 
not uncQrrkmoti in the coarwr gold. ntld snmctinres show striations: na 
i f  thcy 114 hren drttgged over II roagh snrfacc. All mining, till 
mi th in  the ltrst  tmn yenrs, lrxs done 11.1- band. llut at. present R h.vdlsruIic 
plant, employing only nlttivcs tis laborers, is in opemtion nettla the 
~twetb of Junetlu Creel;. 

Cmn C.+t~t'X..-Crow Ctwek, ou the ~ ~ n r t b  side of Tnrnng~in A m ,  is 
K tributary nf Glmier Crcek. It is a ~ h o r t  strcmn, 4 or 5 nliles long. 
pnd wceir.cs psrt uf its rvnters fiwm the melting ice of on0 or two 
snlnll glaciers in the high rnoalitainr, at it* head. The ceatt~l part of 
tttc stream occ~ipies :i Elrmd. rounded ra l l~y ,  Imt the lower p ~ r t  Iloww, 
in H series of mpids and 1%-aterfxlls, thlwngb R nsrrnw crtnyon. Tho 
v ~ l l e ~  of Crow Creek in  plail11~- the hcd of zit) old glncicr, whost! rrt rest 
left the valley floor strc\\-n wit11 1t ~u i lss  of rlt:hriq hroaght down from tho 
nrountains above. The hed rock is  ~ r ~ d t t  1111 of slaten and arkospa, 
The p n l v e l ~  w e  of the arnc  tnaterixl, hut or it xi^^ in  ddit inn a Inrgn 
amorint of g~aaitie rock. Enornioriu horvldem httre lmen tIt?pu~it!rd 
in the rdlqr. h~ the ice ant1 ~ t t  onc plscc form rr long. recf at.Imo:ons the 
vttllpY, evidentl! m old t~rmina l  nlol.trine. High g r n v ~ l  hankn am 
p~.aqent on tmt ti sidca of the? st-rrllla ~ n d  mrry some colom, hut havo 
newr been prospected. :I crom swtiott of t l ~ c  surface deposits in the 
wtrert~u channel shows mlrrr. angtilat. \ w a h  slmvo and rtmtitit:cl clnyn, 
s a n d y ,  and gramla heEon*. Thc1 snnrls E:HTV only n FCN ~ 1 0  t:r, ntld the 
best p q  comes from the y ~ ~ v ~ l l y  c~IL+T's. 

Two grxdar uf gold ntc fcwnd: r w r  is  raonmr. ~ t ~ d  silvery in appsr- 
ance, the other firier ~ n c l  y~ltrnv, S:ttivr copprr t ~ n d  nlrtirc silver are 
both present. Crow Crrrk pt ld  firnnys 8 littlr IPS* ttllnrr $15 per onnce, 
t,huu he in^ lower in gmdr tllnt~ that f yon1 nny nf thr other creeks of 
the Turnagain A~III  rlintrirt. 1 Iydmulic method.; of m i n i n ~  have 
taken 6hn 1)lrtce of tlw pick nnd gllnvrl. twd Crow (.!reek now pomesres 
the ltirpst hy~lral~lic plant in t hc Cook Ilnlct country. 
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Cooper Cwak heads iu the diride sepn~nting the drainaga into 
Kcrrur~-cution B R ~  from that into Cook lnlct, nrld joins K e n ~ i  River 
3 111i1e.r lwlow Lake Kenai. It and its tributary, Stetson Creak, 
nl-o thr orlly ntm1n.r  of the Keaai River ctl rxinagr! which hr~re been 
pro(l ucti\+c 111" tOtb~ present time, nltho~~gh conaidernhle work bas 
Irceu dolra in tl nn~nher of place*. The high gtnvrl lwnches near the 
111outh of the ~trearn would mrtke good ground for II hydraulic plant 
to b~tntllc, but the gold is very unevenly rliqtriJ)~~tCd, and the amount, 50 

Fnr hiker1 out ir trnlall-not over a frw thuunnnd dollttru-and most of 
it mas olttair~eci from the creek ht.4 of a winglr claim in one season. 
Very little work was done on ei khsr of tkcse rreeks during the p t  
saenmel-. 

CEARACPER AND {>HIOlN OF TliE I'LACRR GOLU. 

Tho golr2 from the di Kc rent ctwckr vurio~ grcjtttly ill appearance 11nd 
value, 171nging from lass then $15 011 Grow Creek to over $17 on Six- 
ltiile Creek. This d i ~ r r ~ t ~ c e  in  vulutr i6 due to  the varying  amount^ of 
silrct. and copper ~ s ~ u c i a k d  wit11 t t ~ n  golcl. I n  almmt all cases i t  is 
flntteeed and Ileav?.. ttso~P lp s~nooth, find uccnnionslly striated S L ~  if it 
had kn rnbhed aptinnt. R mugh ausfirw. An! attempt to explnin ib 
rlidrihrrtion nitid. t n k ~  into s r ~ n a n t  the nctior~ of glacial ice in tho 
kt-anhpi*tation ~ n d  rcnrwnprnrt~t of thc grnvelu. I is believed that 
whila prohbly most; of tlic goltl iu of local origin, a small part, like 
tho grnvds wwciutcd with it, m t ~ y  posil>Iy have h a  brought to it# 
present placo through tho mgenry of moving ice. 

It hw llncn wid that prnctically nll the gold ia obtained fmni p l m t  
dcpmit~, l ~ u t  ut n nur~ll>er of localities quartz reinn are l ~ o i n ~  pros- 
pe~:tc?d, nlld t,he~o ~ l c  nf intoreat in connection with the yue~tion of tho 
origin of tho gold i l l  tlra graveI8. 

L',J(cT C'~c~d-.-kt tht3 head of 15wr Creek a R ~ R E I  qtia* voin carry- 
ing Kolrl values hrtw beeu partly opened during the Itwt ycrtl.. Tl~a 
rtllicf p r t  of tha scwon wan de-roted to tho erar:tion of u Inilor h o ~ ~ s o  
and hcird fl.arnc, but mmplcn of ore hken out while s111~r~ing  n nmrrll 
shaft show frco p1(l in t i  quartz gangue. contain in^ pyrito, galena, and 
~phalaritt: with n littlo copper stain. 

AY~I?PII~;/J cr~d ,CInic P F ~ P & Y . ~ ~  Sawmill Crmk 6 tnilcr cwt at! Snn- 
rinc, also near hy on Slate Creek and the nhom of 'furriagain Arm, 
qun~tz veins carrying pyrit~,  ar~enopyPitr. ~hdcopyrite, ~nlenn, zinc 
I~lcndo, and frtte gold arr! found in frtult p1nnt.s running nbout nast- 
r~orthmat. The country m k  hnr lrmt~ rlistul~t~cd 1)y fnnl ting ~ i n c e  the 
ora was deposited, thus cutting ob t l ~ e  reins find making it di f i~n l t  to 
find their continuations. A p i v k ~ d  qt~nntity of orc. pnt thrmgh tb, - 
small arrastre on Sawmill Creek yielded a frwtion over $96 per ton. 



COPPER. 

Native copper w.wiakd \ r * i t l~  gold in the gnirelr WR.. for~l~d in  s ~ n ~ l l  
quantitr 1y prospectors on LTIIX C l ~ v k .  Its ~ T P W I C P  1 ~ 1 1  I o f I I P  ~ E P -  
rwvcry of the outcrop of H V P ~ I I ,  t ~ t r r y i ~ i ~  C ' O ~ ~ W  s l~ lp l l id~s ,  IIII t l w  
mountain sidp f l E  the ile~btl of t.he sf l ~ ~ n l .  !hlt.iilg tho ~~I IE I I I IP~  II corn- 
pnr wrtr bonn~l, and tl~r war k of cF~\*claping thc plapcrt~ IVTW I)cg~~n. 
An ~ d i t  Perel was drirrn with thr rsl,cr.tntktir o f  dr lk ing  nn orr l~mlj* 
nt m?nn dcpth helow t l l c  outcrnp, 1tut nt tflc hime out" 1mrIy I ~ f t  tho 
pcninsl~lrr this  htld nnt p t  hccu rpachd. If this prrrqwct should 
dcl-clop intu :t j n k y i n ~  nlfnr. cunl~cction with the lint! of t . 1 ~  hlnrkn 
Central lhilrond could be mtal~lished without great difilictdty. 



COLD T)BPOSJTS OF THE SHUbiAGIY ISLiZNIES. 

APOLLO CONSOLIDATED MINE. 

h t i o n  nnd nrtti,rct.-The Apollo Cunsolidsted mine is dtn~terl: 
near the nwthern rt~d of Ungn I~Iund. ahout 3 miles w e ~ t  of the t o w n  
of L'n~m nnnd 1 mile. W P R ~  nf t , h ~  11eacl of Delarof Rarhor. The p t -  
ofice is Apollo. l'hr mino h n ~  beet1 producing since lS91, and has 
gelded a tutd of hctween $ ? , ~ ~ o l ~ , O ~ ~ O  and $3,7,1HH~,O(10. 

P~c'c~';I)uR 1lr l lrk~~-~b8 occurrnnre way ~rdcscribd hp Beckera in 1898. 
The writer visited the ~ n i n ~  in 1904, arirl gathered a few additional 
fach concertling t h ~ .  occurrence and t.he geolo~y of the region, 

Clmraet:r.-'l'btt dcpsit* is dsscri!w(l by Rerker~s  a re.ticulated v a n  
or zone of fmctnre in a Inrp mnsa of andewito and dacik. The ores 
consist of free gold, ppritrr, g~lena,  xine hlende, copper pyr~te, and 
and nutivli: popper. The ow is frcc-mill ing. a Inrge part of the gold 
ovcarring in the mitire state. The p n g ~ ~ e  minerals are quartz ~ n d  
mhordinnte amnunts of calci tc ~ ~ n d  arthoc~lnw. Tho orp, body strike..; 
N. EF,. and is, in general, rertical. I t  in Fro111 ti to 40 feet ~vicle and 
forms x, shoot that pikhes northward. Thc sol~thern end of thc ~hmt 
comcq ta the surface at an elevation of fi00 f e ~ t ,  ~t the pre~ent sautb- 
ern limit of the workings, and nnrrowq ~ l n d  becornea of low g d e  ~t 
the northern end st n depth of about 800 fect. An ~t~tornpt is now heing 
made to r ~ a c h  thc  o w  hody at lower lereln b_v n &haft nnd tunnel. 

The hnst ore horlies are mid hy tho rnnoagement to occur wherever 
t . o  diafi.onJ ~c?t,r of fractures intersect. The profitable om ia mid to 
mtrsp fn~m $1 to $50, sverrrging perhaps $%. 

The country rock h n ~  heen mineralized to a certain extent on either 
side of tho mnin om body, nnd smnller and less rich ore bodies parallol 
to the main ono are known. 

Age.-Rngarding tllr. ~ g c  of the deposit, Doctor Recker concli~ilos 
that tht. countrp rock ig  ?I! iocsne or port->iioceus, from ik lit,Iiologin 
~irnilarit~p t.o andesi t cq, which BPC supposed tn 01-srlit! the Miomno nf 
the north end of tllc island. He would tl~codingty make the rnineml 
veins of veqq late Tcrt.inry of past .Tertirtry age. 

The writer has ol>..;erverl that some fit len& of tho ttndhqitcn at the 
north end of thr? island nrc appnrcnt l y hclow the Tertiaq sediments 
eit.bpr by nnmnfonnity or hy intmisian, WB flzrthermore believw 
thnt litrhologic similnrity of tlte rtndrsitm i n  an inmfficient basis for nn 

-. ---- - 
m Mter.  Q. F-. Reconnaiym~nr-r or Ihe wid fields 01 muthern A1asb.a: Elghleenlb h - V . 8 ,  

-1. mmy. pt. a, pp. 12, M. 
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a p  eorrelat.ion mrms 11 n ~ i l e ~  of rl~ggrd coutltry mhioh is pologie- 
ally unknown. Such ror~.~lrition i.: c~pcui1181y hnmrdontl in x7iew of 
tho fmt that on the ndjacsnt u~rcinlrnd of the X l a ~ k a  Penimuln there 
are larp  area9 of hnt,h Mvsozoic find Tct-tiar~ ~ n d e s i t e ~  which rwem- 
hlr! thn andmites of both t,llogn Ungn lornlitien nr much w the lnttar 
rewrnhle each other. Htl thorefort! would conclud~ that the Apollo 
depsih [nay he e i t h ~ r  of late Mesozoic or of Tertinry age. 

NEIGHBORING DEPOSITS. 

The King mine, ~tl~otit half IP mile north of the Apollo mine, has pm- 
duped II snitill ~nlollllt of gold. The ocrtrrwllce i.; to 1 ~ :  airnilnr to 
that of tbc! hpllo nnd is Iwlie\-erl to be on the mmp, lead, for it, is  in 
 tho lint! of  trike oh tht. llttt~r. 

The Shumw~iti Emup of c.lair~l.;, on Raralof or Squaw Harbor, a b u t  
1 m i l ~ s  north of t h ~  A p l ! ~  n l i n ~ ,  i* said to he a similar nrcnrrence. 
T ~ P  d~velopnlent herr hnu l e ~ n  p r i n c i p l l ~  twessrnent work. 

Jhcke~. r~prtrr  in t ~ n s ~ l y  t I ~ c . n n ~ p e d  andesites, hea\-ily charged 
with pl-rite, I I ~  Hecl OR Popof Island. ~ilmnt 9 miles northellet of 
nPud. 

Tht. lnr~er  p r t  of T'np Islnnd ia nlnde IIP of similar nnde~ites and 
dmitc~. ant1 cvitlrntw of min~~al ixat inn hare l m n  seen h.t- thr writer 
nt  \.nrior~.r ~ l i l r l  midrly ~.nlttcrpd placp-. So far n-s they hare bm 
pxaminrd I T  I ~ I P  wricrr rlnnr of thew rocks contain mrkahle rinlount.4 
of gold. 

SAND POlNT BEACH PLACERS. 

Thc h m l ~  nnndil nmr S ~ n d  Point, an  Popnf Islnrld, were traqhrcE for 
gold dtrrirlg Zllr srmlmer of 1904. The exact 1nvalit~- is ahont 1 4 miles 
~outh of SILII~ Point lmt-office and jlrst south of the low wrrd spit 
projecting into I'opof Stmik. The prod~lctive h c h  i~ nhol~t thriae- 
fourthe of n  mil^ long. TIln rrnlount of gold tRkcr1 out dnring the 
months sf ,luIy and Aapst is estimated at. ahout %..i,nOQ, From 20 to 
# I  mcrl hwr l ~ e n  nt wo1.k wit11 rockers w a q h i n ~  the coarse mnd nnd 
gravt.1. All of the gold is  found helon- mid tide and most of it ~ t v ~ ~ n t f  
Ilia 9tanp.r at the l ~ r c l  of lo= t i d ~ .  It is said that moat of t h ~  men 
makc ~ F m a  t 9 a day. hut a f ~ \ r  hare done nt11cIl lwttcr thnn thin. 'Shr! 
l tw~1  prirc fnr gold i n  S ~ p t ~ m h r ,  1904. WRS $13.75 p r  OII~CP, w l ~ i ~ b  
in mid to !w ronsid~mbl~. IWlow thc wt~zal vnlzle. The gold hithri-trr 
obtained IA fnirly ccmm~. the tiner dust. p.obM haring hcra lort 
tllrongh t h ~  incxperi~ni.p of the men, who are larre l~  fisl~errncn. 

The gold ia  undouf~tPdly derived from n~igh twring minrfnliard 
zorlra in tho andesiteu, vbirh make up the g-reater prt; of this  and 
t !np Island. The depwits known at P w ~ ~ R  t tC) tw gold Fmring nro 
re~t l~ ic t rd  to the low-tide level of nbont tbwe-fn11rtlt.r of R mile of 
11~rnh. Other sirnilfir deposits will doubtlrss I)c found on the ~ u l  j:lccn t 
P ~ O Y C &  



ALRIFEROGS QIlARTZ VEINS ON UNALASKA ISLAND. 

INTRODUCTION. 

Unnlaskrl T~lnntl, of the klr.ut,iitn elhain, l i c ~  west of and npnr one of 
tlm n ~ o ~ t  frequented routes from the Pacific, Ornnn to Rorirrg SRI nnd 1s 
irnporhnt chiefly for itu splendid ntttural hnrhor, otl whicll nro located 
thr! two rrohling and trading sbtjons, Dutch 1I~1 , lmr  fitit1 I;nrtlrtqhi. 
Sovnr~l p n r s  ngo rtn unsuccessful attempt RXS mi~dcl to dm-elnp rind 
t t~inn sarnt- gold- hcnring quwk vcins new. the rillnge of il:naln.*kn, A 
thr~r-nt,tunp mill ~t,ntl n cable t m m ~  to connect thr mill wi t.h the mino 
wort? r r rc t rd,  hut those are now in a SMC of nlin. This localit in so 
~mrcnrihlr nnd HO convenient'lp sihakcl with r ~ p r d  to the hnrllor thnt 
a vnry low-~mde ore aorrld hnve heen h~rndlcd nt a protit. AItl~ongLt 
t hi~dcposit in  not: thought to he of economic value, tht! C~l lowing ( l ~ w r i p -  
tion of tl~c old w n r k i ~ ~ p ,  which is h ~ c d  on a hrtsty examinntion e undo 

t l ~ c  ~vritfir 1wt. sttrnlmer? ia given, in orile~ t.htlt this mine mny Ilu 
carnpnlrd wit,h tf~t! gold mine9 of Unjp Island, dpsc1.i hed hy Mnrt,in, 
rind :EISO to i ttrlicntcl the psihi'lity t h ~ t  mlztnhls gold-haring clrpositn 
mtly wcnr in the Altwtisn IHIXRCI.'C. Q11at.t~ veins of cconon~ic vnl LIR 

arc ~r.prtc .d hy pro-rpmtors on a ~ r e r ~ l  of the islands farther w ~ n t .  

TOPOGRAPHY. 

The bpogmphp of E n ~ l n ~ k l ~  I ~ l ~ n d  ir ~.ough xnd irreguhr. Mount 
;Cltlln~shiu, its highent mounbiin, is orcr 6,000 feet high. Exmpt for 
R Few mnl t  gmvtl plztins wbirh friagc Home of the hxya the hills nnd 
rnnuntni nu rivo directly from the water nnil there i~ practically no lcrel 
ground. 

OEOLOGY. 

The hnwl emlw of t,ho ialandr mr, t*almnic and consist of interhdd~d 
t~zffs nnd flown, t h t ~ t  nre c~ i t  bg nllmerolln dilien. The most common 
roch arc dnrlr-gmy ~ n d e s i t r ~ . "  That some of these rocks WRPF? 

erupted in the' Tfi~~tinry period is PI'OVP(~ by fog-il p ! ~ n t  remains con- 
t n i n ~ d  in  the tuffd." Volrrlnic ~cbivib hns pelsistd to the present 
time in Mount Mtlkunhin, which st ill hm wmsional enrptions. 

n h m n ,  N. K., Rarrlmnn Alankn Rxp!ditIrtn, vnl., 6. rffolou. 19M. p, '19. 
a Dnll unrl FInWr, O)rrr-l~nidm Pap?m-K~rrenis: H1111. U. S. GeoL B u r v q  Xa &I. 1SgL. pp. W-W 
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QUARTZ VEINS. 

SorttI~ of Dntlclr ITATJIOP fnr , S C I ' C ~ L ~  n l i l w  tb~?  W C ~ H  RIP cut It!* t~ 

p p t r n r  of nmrly r~rticrtl jiJtlt pl:lner whirll 1xxtenC1 ~tpprclximt~t~ly 
c a ~ t ,  nlrd wmt. Mlnrlal imf i c m  111~s wn~rt~rr~d along theye joints, ~ n r I  iu 
Rornn i n ~ t n n c c ~  quartz vr i t ln  ~ R V P  bet.t~ ~DPTIIPTZ.  Seiereml s11i.11 qlrartz 
witt~ RM P X ~ ~ S P ~  i n  the hlrrtr wrst of I'nal:iak:~. II-~IPIF thry 3mrr l m n  
prr~pwtrd I)?* s.rlto~t t ~ ~ ~ ~ n t x l . ; ,  'Shp twst e s ~ ~ n l p l ~ .  hon-crrr, is found nt 
Z ~ F  F ~ l ~ l  niinrr lm-nt~d 1+ n~ilrn \ortth of I'n:~l:~wk~ rnd  hat TI i l n ~ r k r  
of n milt! from t h ~  .'~Elnt*tt t)f Cf~ptlt i t~s Ihy. \rhrvn n ~inrnlwr of slnnll 
vt-ins of thir kind rue conbinrd in ro~tiptu*t pmy findeqit~. T ~ P  lnrpst  
or t tlrw fnrrnd t hc I I I R ~ I ~  D ~ P  !)oily OJ t h r *  111iilr nnd hnw iwsn rrprn~d for 
ii1n)11t Yllr f ~ e t .  It lrnw n ~ t ~ n x i i i u i ~ i ~  ~virlth of fi or 7 Icrt,  it thinn out 
in hrrth rli~rtbtions f ~ o t t ~  tht. widcst pnrt nntl at bltc rntl.4 of ttir tt111n~Irz 

ir not clrrv 1 or 2 feet  wid^. r V l i t x  H ~ I I I I I I P S  nltfni~i~ti  ~ C P C  corisist rlf 

knolin nnd r~llriltcr qunrtx. Ilravily s tn i r~c l~ l  n-it.h iron iir t h ~  fom of 
litllo~~itc. Snmplpn O I I L H ~ I I C ~  0 1 1  t h ~  d t i r ~ ~ p  nrnl nro~~nt l  thr tr~ill indir~t~r 
tlltrt R connidr~ni)ln portirr n t r  f t h ~  orr rwiginnllJ* containrd unwsnlhrrt~d 
pyrite and otltcv ~ l l l p h i d ~  ~ r ~ i ~ ~ v r i ~ l s .  ;\ SIIIIIJI~P t i ik~n h!* th- wl.itrr 
tl.onrn thr  f n r ~  of tbr drift nt tllc principnl ara hody wrrr nswynd tq* 
J3. E Jh~rlingnn~e & Co.. of IIPI~I-PT, tt-lin ~~polr t  .!I2 ottnrn of gfolrE t c ~  
the ton nnrl R t n w ~  of silrvr. 1 t is  r~pnrtctl thnt 1wfol.n thn  n ~ i l l  war 
1w1ilt 11uwy4 pror~i.rrd vrry high V ~ ~ I I P * .  \vtii('li WPIV not mnlixrd front 
tE\r. orn n.11cn iailEt*d. 

DEVELOPMENT. 

Thc mnin tnnncl m n q  rnlit f r o m  thr rntrnlus r~lwut 9 1  frrt, tlirn 
t r ~ r  ns *out 11, c*t.osrci~tting tlrr jni n t .  ~yntrm.  'Flia prinrip~l trnl Irnil!- r ~ f  
tL minr, rr*hich is  drrrlnlrrl ~Ijort c l r i f~n .  ir <'fnfl%h4't?t I ~ ~ R I I ~ .  511 fwt 
f rolu thi.: turn, hut t l~r  t,z~nnt%l is rontinz~rtZ ~nathrvl~  nl nh~at, lot1 fprt 
fnrthcr to n wll-drfined h ~ t ~  nppnrrntlg littlr ~u i~~e ln l ixrc (  jnint run- 
ning enrt nnd ~ v p s t .  whit-ll i t  fvl I~IIVH (r~.it S ~ I I -  .IIL\-CI~RB l ~ t ~ r ~ d l - ~ l  f ~ e t ,  At 
thr ontl of t11i.u distanw tttorv i w  n clmrwrr~~t to thr ~ l o r t l ~  w11ic.h pro!,- 
nMy fltlls n littlc whol-t of r ~ n t * h i n ~  tht. l i t w  of tl~r t?xtmsio~z of t h ~  
mnin OI'R IIOI~J', .4 fwi- ~~~'cwpr*r*tor.; werr on Z I I P  ~ronod  irl 1!Y)4. pw- 
pn-ri~lg to rmumr work in tllc! ~ l l i i l c '  n-itll tl virw to c l r t r ~ l n i n i n ~  llle 
cxbnnion al' tlir nlttitt err* Ibotly. 



RAMPART PLACE13 HltCTI)N. 
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I+ L. M. PfnND1,p: ANT) F'. L. ~TE R M .  

GENERAL STATEMENT. 

Prm+io:,,?~mrk. -The hmpart  , Birch Cr~clr. 170rtymilr, nntl Fni rhnnks 
tpgion~ %re the four important centrm of gold production in that p r -  
tior~ of t,he inkpsior of Alaska which is inelt~cl~d h t w ~ e n  thc I'tikon 
lint1 Tannnn rivers. All of these rqi0n.s hr tm becn ri~ited at difir- 
cnt t i r r l ~ n  11.v prtrtie~ from the United States Crcoln~irml Szzr\.ey, ~ n d  
t l i ~  I B H I ~ ~ ~ H  of f he w a ~ k  in the, Ramprt region arc prevnted in wporta 
which hsve lwen puldished, ur nre in course of pul~licatioa Iry t b ~  Sur- 
YAY". It N~LY in thr cnttr.re of n p l o g i c  rrconnain~nncr trip overlru~d 
fmlrl Fcnglo, Iq way of F ~ i r F a n k x  to Ih~rnl~lrt. dnsing t.hc field RClkNOn 

of 1904,-thnb the fncts wbirh form t.hr hwis of this ubort dcwoription 
wnrr, nrcfirtrtin~d. 

J~wrt;r~t.--The Rn~itpnrt region ir in kl~e fnr mestem portion of tho 
Yukon-Xmnnn cotzntr~, whew the distance hctweea the two  river^ in 
R north -south rlir~ction is  only ahoat 50 nnles. I t  is 140 niilcs w ~ s t  of 
thc JUrcll CI'PC~ T P ~ ~ O ~ I  and 81 r n~ile~l  nortbw~st of the Fnirhn ks ~megion. 
The cr~eks,  which h n ~ c  thus f ~ r  pmlad to he of econonrit: irnportnnce, 
are dl within ~ ~ l l o t ~ t  2fi miles of the Yukon, and helong ta tho dmin- 
sgt! R ~ R ~ P I U ~  of imth the Yukon nnrl Tnnano ri v a ~ .  Rsmpart, Be nnp- 
ply p i n t ,  is ~i tu~h?(I on tho Yukon River. nhout 70 rniie~ rtbova tlie 
rnouth of the Iknana. 

Cnrnrn~c~t~~mi;rm, ~nnd trumqwlat im. , fnciJif;~q.  -A govarnm~nt tcle- 
graph ~tation affords rnpicl communication with other portions of 
Aln~krt nnd the outside worid, nnd ~npplics arc rcccired either by wnp 
of St. Mich~at or Daw~on,  T~QHCI ~ 1 1 i p p d  hy way of Dawson r ~ w h  
the ~vgion carlinr in thc spring, aA the upper r i r e ~  i~ 61-t open tr) 
navigation. The firut-clnn~ pitefiunjp rc;r~nte dnring t.he ~t season f mm 
-- - - ..< - .. - A----- - 

ngpnrr, J .  R ,  C+eolngy o! thc Yr~kon Wrld rllntctrlrt, Al l~uXn:  Elphtrmtli Ann. Rcpt. n. R. Gml. F~rr- 
vey, pt. 8, IRW, pp. 87-392. 

rnlllcr, A. ,I. T l ~ c  (:lcnn Cwrk ~ 1 1 1  mlnfrl* dlzlrlr-l, A1nqkn: Hi111. I-. 8. 0 1 ~ 1 .  Son-~y  No. 213. I!m, 
dhrn6. 

R m ~ k r ,  A. IT.. A rc~xr r~no lmi~r t~  I r i  t l ~ r  Mniint M~~Kii i l ty ro~In11. Alnhklr. 111 prqmrnllm. 
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Satt.1~ to Knrnprt h?= nnJ- of 51. lfivhxel ~n+ $E+i.50; thnt by WRJ- of 
Ikwwn.  $1 1 1 .  ' S l i ~  fwfght mtrs ~ t t r > - ' ~ m t l ~ ,  amonling to t,hc kind 

af rn~trrisl nntl tinlr of t hr ~P:II-. T ~ P  ~pprnximrrt~ mtc* on nrdinnry 
strpplir~ 11)' wny of St. M ivhnlhl nml I ~:~\vson,  r c l ~ p t i v r l ~ .  r v ~ r r  $57 ~ n d  
811H; n ton. 



I n  the winter trrmqmrtation to the creeks i s  eithclr Iry dog or horse 
sleds, the mtea varying from 2 to t i  ccntq n 1wtl11d ncrxrrding to the 
distance. In the sunlnler p c k  howm are, t ~ d ,  t ~ n d  tha ratas YRry  

from 4 to 15 cenh II pound. The summer ttxils arc gene~nIly bad and 
remain in a b u t  tbe sxrne condition from year to year.. 

X n  ;my nd&ty. -The regioa hns prodr~ced gold centin~r~~isly since 
1896. h'ew diworeries hsve been made f ram timR to time, and tllc 
diwovery of good pay in n new locality d ~ ~ r i n g  the p ~ t  year shows 
the possi?,i2itieu wen in R district tbt wrt~ helicvod to he thorouglll y 
prospected. Drrring the past senson praspecting ~vus lleing achively 
carrid on throughout the region, and rnsn wore found inv~~t igat ing 
cl-eeb, where in 1905 nothing wrt~ h ~ i n g  done. I lgdlrrulic rnrthods 
have heen introduced, and tho last stee~nar~ up the rivcr hrought maug 
ton8 of hydraulic pipe and otiler aupplies for ~evr~.al  plnnta which 
fire, in process of inrhllation. The prorluction of tl~t. ~ r g i o t ~  d:~sing 
the lant rear bas been about $235.000, rtnd the total production up to 
tho premnt time i s  probably over $l,OOO,CW)U. 

GEOGRAPHIC SKETCH. 

TIIF h t n p a r t  r~g ion  is one of rather strong relief, r n n ~ i n ~  fmni 
4,R4o frrt  tthove g ~ l t  level at t.he s u m m i t  of Wolvrrine hluttnttiin to 
~omewhnt ovrr 4iH). feet on the Tukon at Rampart. On the northern 
~ n d  nauthe1.n sidw of the Yukon-Tamm country there in pnnmllp 
ol~errable pr difffirenra in tope-~phic expression, which in thn nnr- 
rowrr Hpnce h t w ~ c n  the two rivers is brought into shnrp~r contrrtet. 
The divitle Iatmeen the Yulcon nnd the T~nana riven is ~ltout  85 n~i lcs 
sonth c ~ f  the Yukon. The area north of the dir-ide is rotigh, nnd the 
high p e ~ k s  of L;rn?r find TVolrerine mo~rntains are the moat pronrinent; 
fmtltres. Steepsided ridgesseprste the many deep, narrww canyons 
whose sirnilaritj* has freqnentlg led to confusion and justifies the nrlme 
" Trouhlwmc Cotzntry," applied to a portion of t h ~  region. Sorlth 
0.6 t hr dividn long, gradu~lly sloping ridges separate the more open 
w l l ~ y ~  nnd mergt* firtnlly inbo the extensive flat of Baker Creek, R, 
tri htltal-y of the ' I 'nni~n~,  

An nrcn abont 34 rl~ilos Inng, with an extreme width of 15  mil^^. 
inclt~des nl l the I ~ r ~ i l i t i ~ ~ ~  wher~, work i s  now in ~ I ' o ~ ~ R H .  TIIQ ~011th- 
ern portion of this firon in ctit diugondly by the divide which, with n 
minimum nltitudo of about 2,IIoCJ leot, extends in R northewt-tmuthweflt 
dir~.rtion nnd sn~n~rntou the lleudw~ters of the two drainage systema. 

Tho dl-ninngo nf tho rcgion i~ nho\c-n in tbe m,compn?ng skrttrb 
map, whiclr IIRS IWn propnred 1y &If. H ~ H H  from datR ooilwted at 
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different times 1yr the ~~wll i l  1mrti~s  fro111 the GeoIugic111 Surrey7 and 
w h i l ~  h s e d  Iarg~lr  on foot tn~vrrws r r l ) i r ? s ~ ~ ~ t s  the dminqe systems 
with cornparatire iiccuncr. 

The most important rtrearns north of tho diride nm Minook nnd 
TrouMesomc creeks. ;\lincwrk Creck is thr Inrgest ~ltrenm in the 
Knmpnrt ~vgion. It is alwut 25 lt~ilrs long nnri flows t111,ou~h a nxr- 
row \-~lle!- in :b ncarly s t t . ~ i ~ l i t  course, nlu~oat dii .~ctly northward, to 
the I'vkon Kivcr. The g m d ~  in  t h ~  IO'NP~ portion of tho vdley i~ 
prohnhly Iesu tlinn M fect to the nii1~. Tbn strenm i n  gmmlly con- 
tined i n  ~ F I P  r.hnnnrl, 1)nt in  pol-tio~ts of the rnllry is riistrihukrl over 
R flat ~eveml hnndlad feet ~ r i d c .  At tirnrs of low rvntcr thr Artram is 
shallow. snsily fordnhlc? on foot, and the h a r ~  art! trnretcd hy pnck 
tnritw; .at big11 water- it is iinlmssnhlc. 

'Clw mtltrtr~rn sidc., of the rrllle?. i..; a tite~p ~lolso which ASPS to tho 
h~ight of 1,000 fer t 01. nlorc nboi*~  t Zbe stream. In tilo rrppcr p r -  
tion of t llo valley nteep ridges cl-owd in ~Iowply on either siqlt-. On 
thr! onst t,hcsc crowded ridges gtndudl.~ give plum n o r t l ~ r r ~ t ~ ~ l  to 
R ~o1~11tl:f' of different chnr-rtcter. whir11 i . ~  relrrt~d to thr strcum 
dnvoloplnent nf t h ~  region iwd bns an erononlic intfirrst- Millook 

Crc~k, fw R portion of it< Icngth. flo1\-\-4 ioronspic~~ousl~ in n narrow 
anyon ?O fert I~c*lott. the l e r ~ l  of R l ~ ~ n c h  that slops gniductlly 
I I ~ W R I ' ~  tn tho l l ~ w  nf tbr r i d g ~ s  on citber sirfe. T h i ~  l~ench nttnins n 
mnxiniunl width of only :I fin- h ~ ~ ~ ~ d m d  feet, and though it in rippnr- 
entlj~ thr Imttom of the m l l ~ y  it. is  in ~ q l i t y  an old ROOF i r ~  which tlw 
prewnt ~ h l l o r v  canJon l i ~ t ~  lreen cnt. This old Roor, which i.r NO 

cIcnrcl>- rrtlt~ted to t h ~  dt.~*cloprncnt of the streanl 20 feet b l o w  it, i* of 
importnncta ill that it rxemplifirs on a small scrtle the rewlk of a 
pt.0ccs.q which, oprmfing for R long time under different rondition~ 
thnn the pl.esent. llnr prcilucrtl thr hench that is so pl-omjnr.nt erc~t 
of the rullry. The '. high tbrnch *' nr: it is locally cnlled, with its 
stpep ~ t ~ ~ n m w ~ r c l -  Fnving dope, F~m~nd:: thr lower half of the valley, 
nnd iG surface, 5rlO frct or mnra nltose t h ~  stSmm, 1i9es gmdunllj* 
toward the b n ~ e  of the llil In to t h ~  e ~ s t  and widens northward to s 
~naximt~m width nf nl)out 3 tuil~s. 

Thirl hnnch with i ts roltl-l~curitig gravela h~ long rrttmcted tlw 
n thn t ion  of minerh, rrnd ~vliila t h i s  is not the plwv. for n detnil~d 
history of ~ t l ~ ~ ~ t r n  derrlopmmt it is  intcrc~tinp to notc the friet tbnt  
the high hench stnar1.r prnhnldj. in thc mtnc wlntion to Minmk Creek 
as the small Iornl hctlcli n tu~ro  ~lrsc.riI~~I does to the s t m m  which h n ~  
cut helorn it. J t i* only II morc. pmtniaent result of prmsws which 
nrc? still at. work, whit'li 11:tr.r Idt nthrtr 1r.m promin~nt henchrs at 
lower Ier~ls, nnd mhidl Irn\-c Ijrotlph t alwnt tliesr t~.sult%q I L ~  different 
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tinlea through differennces in elevation with reference to the water level. 
The eastern ~utenaion of the high bench gmvels, so far as traced, icr 
indimkd on the mompanying map (fig. 8, p. 105). 

The important tributaries of Minook Creek f ram the east are Hunter, 
Little Mi nook, Little Minook, Jr., I-Ioosier, Florida, and Chapman 
creeks. The largest of them is about 15 miles long. Their ramifying 
headwaters have deeply incised themselves within the steepsided high 
ridge whicb limits in tbjs direction the dminap area of Minook Cmek, 
tend they rdl enter the main valley by narrow V-shaped valIeys which 
cut the high bench above described into sereral portions, to some of 
which distinctive names have been given bg tha miners. The impor- 
tant tributaries from t,he west are Ruby, Slate, and Ckanite creeks. 
These head ~everal miles back from the main valley and are aimilnr in 
chwacter to those that flow from the other side. 

Troublemrne Creek is about 12 milev east of Minook Creek. It 
receives several tributarie~ which drain the area between Lynx and 
W olvarine mountains and flows in  a general northerly coursa to Mike 
Hem Creak. Its course for the moat part is ouhide of the area here 
con~idered. The v alleys of the uppar tributaries, like those of Minook 
Cre,ek, arc nnrrow, but tbeir heads are frequcntlg opcn, park-like 
spaces hunded by precipitous rocky slopes. Termes are Gornmon 
but are nnnt derelopd to so great a degree as in the ~ ~ I l a y  of Minoolc 
Creek. Quail Creek, the most important tributary, Ireads o p p s i k  
Hoosier Cwek, and its smaller branchon dmin the ateep flanks of 
W olverinc Mountain. 

TANANA DBAINAQE. 

The arm south of the divide i s  of R different character. The two 
elements that atiand out most prominent1.y in the landscape are the 
ridges and valleys of the southern slope of the divide nnd tho exten- 
sive lo~trland known as Rnker Flak, across whioh flows Raker Cmek. 
A low ridpp. bo~nds the ralley of Rakerb Crack on the wt~th, and nbove 
tbis ridge, in dear weather, Rre visible tho lofty mwses of Mounts 
McKinley and Foraker, 160 miles away. 

The streams of oconomic importance are only a few milexi long. 
They flow from their s0urc:es on the divide in mom or legs pardlel 
course8 southward and wastward. Afkr lenving the lase of the bills 
they unite with one another, lose themselves in  h k e r  Flak, or find 
tbeir by winding colirses to Ritker Creek. The haads of the 
valleys are narrow and deep like thoseof the northern slope, but d t e r  
leaving the rogion of t,ha high divide the valleys becotne more open, 
the ridges betwee11 them bse their twughnes~, maintain an even, 
bench-like ohnt.rtcta~ for a ckonsidernble distance, and then deswnd very 
gttda idly t,o the levcl of Ba1re.r Flah. 
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A most iimpo~.tant fentare of these rdle.rx-one that forces itself 
again and spin ot~  the ~ttention of the obaerl-er-is tdheir unsymmet- 
rical character. The southenst side is, ia I I I O S ~  caws. an al~rnpt 
descent of several hundred feet, rmf~ro  ken Ity tributaries. Tho 
northwest slope extends very gradndIy npn-ard, in some cases for a 
mile or more back frurn tbe stlnelint, and then breaks OR nbruptly to 
form the steep side of t b ~  neighharing ~ ~ I l e y .  Its snl-face is worn by 
tributarieq which Iix\-e f{ l r t l~~d  short v a l l e ~ s  of their own, and these, 
in their bnclrward extension, hnre in sol l~e rcasev broken the continuity 
of the main ridges. Benching I ~ R S  1 1 ~ t n  an armmprtniment of stream 
development, as on the noi-thern side of t hv divide, and these gradual 
slopes ~ R V C  presented fi~\-o~-alllr conditiol~n for the retention of the 
gold-bearing gravels which har-r heen depoaj tsd npon them. 

The valleys and slops of the larger streams snd Ronln of the 
hnchea are tirubered with a Jigbt giawtb of snlall nprucc and birch. 
There is some tamarack in the railers. I;luris grows liixuriantly on 
po1.tien.r of the high bench of the . \ l i n ~ ) k  Tnllcy, ~ n d  i s  abundant in 
the small d~awu throughon t 111u.it c)f the region. 

The Cfovernnicnt hns nil agr ir~~I t~ i~x l  experimant station acruss the 
rivor fronr Kampart, and ~t Hat Sprinp. a 1localit.y nncr tho Tanana 
Itivcr, whcrr! conditions 11r.e espcc.ial1~- fnvorahlc for  prdening, pi- 
w t o  parties have hecn for yonlc. tirlle mising regetahlev in large quan- 
tities and selling them to the ~ i~ ine l - s .  

GEOLOGIC SKETCH. 

The gcalogy of bhr, region is co1up1o.u. The rot-kn inclutlc ~cvors l  
forrnatious whiol~ haw l ~ e r  11 r-loscly faltlcd, ~nat~morphasd,  and 
intruded by a variety of igneous rocks. 'Shcy range in age Prom 
Dwonian or older to the Quaternary. 

The oldest rocks in thc i.~dorr arc R P I X I I ' C ~ ~ I J  thc f l r n ~ t i f ~ r o u ~  mim- 
qum-tx-schists R I I ~  marh1e.s. 'fhcsc nrr found on Kubv Crock and thc 
~.idge north of Itullr Creek, rrltich forms thn  n-est~rn hot lnde~v  of the 
valley of Minook Creek. Thcp occur rtlao on Minaolr Crcelr helow 
the Ropkins bridge. These schists wcre not ob~erved in Rng other 
portion of the refion. They ccsenihle those of the Fortymile and 
Birch Creel< regions. 
In the Yukon-Tmaua voutltt=y there are lnrge areas of shales, charts, 

conglornemtRs, limestones, tuffs, ltnd dixhses, which occur in rather 
collatant association at widely xspamt~d lwali ties. Thefie have heen 
glwapal hy Spurr into one formation artd called the Knmpart 
- 

aGpurr, J .  E., Gsotwr of the Ynkon gold dbtrict. A l e  Eighteenth Ann. Rept. U. 8. Geol. Bur- 
lr8Bl pL 3, pp. 16184. 
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Their hm been determined ss Duvwian. I n  thc Rnrnpnst region 
trnd far& ea& and sotrth there are hlltck find g-my ~hml~s. P I I C P ~ H ,  
thin bed* of mnglomerate composed l~rgeljr  of chrrt p~lt)ltleq and gnly 
and Mwk schistose, more or leas gmphitic! grit* R R ~  I H W . ~ ~ ~ I ' F :  lime- 
stone% A l a r ge  mms of tuffs and ~linl1~1.4ic rocks krr mm. i~~td  with 
thew rmh in the northern portion of tlm rwion. Some of thr lintc- 
stone8 have. ?.ielcl~d Devonian rmrals. Jn tIic ~ h e n c a  nf criterin for 
thrir ~tynr~xtion, all of these m k s  arc prorisionally ~ ~ n s i r l ~ r r d  nn 
belon~ing to tho Rrlmpart formation. They form the I d  rwk It hrotrgh- 
out moat of t IIC dmi~nge areas whidl hare hem tk*crilwd. 

Thc flnnka of Lynx nnd Il'olr~rine mountainv fire formed of hlack 
~ r i G  nnd shales. F~rtlgnlents of dicc3trIecEonous I~avea were found in 
tba gritn, and the shales dm mssionnllr contnin ohscurt! plant 
rcrn~in~. Thr, ~ h ~ l e s  slr freqnent1y indurnted. spttcd, find contnin 
metamorphic: rninemlq, (1tr.r. pmhbly tn the intn~siro g~xnite mbit, l~ 
forms t ha summits of thrrre rno~tntains. Sirnilnr shnlcs arc anwor-intarl 
wit,h \-itrwun quartxitm along t hc r i d p  that horrods the drainage nmtt 
of Minook Creek on the %?st. Their spprntion from shales which 
hclrlng npprcntly to tht? o1dc.r forntrrtion ig not e ~ y ,  and nll  t h ~ t  c~m 
he definilt*l?. nffimbrtcl nt prrrent is that thme is  a forrnntion of gritn 
and H ~ R ~ C H  which ocrtipies grncmlly thc h i ~ l l c ~ t  po~.t.ion~ of the region 
and wltich in at laqt Rn younE thc lower Cwtac~ous, and probnbl~ 
much Foungpr. 

The genernl ~trikc of the formtltion~ i* northrmflt and cant, and tbc 
folding hnr been int0n.w. Evidence of thc forco which hn~l hocn at 
work ifl afforded hy qurrrtzitrr and l irl~entono hrcccins. 

Sandstones and conglomnrat~s, with rt~~oritlted cord, occur ilk tho 
lownr val1e.v of Minook Creek 18nd n l o n ~  thn Yukon, ~ n d  tlwse h ~ r o  
been considered ns mernhern of tho Knnt~i forn~ef;ion. 'I'ho gtrtvclri of 
the high beach are ptuhat~ly of Plej wtweno ago. 

Ipeoutl  roch art? present in nhundunce. Chnan itic nnd monmnitic 
intrtwivea form a large portion of tho two highost pcnlw, and thn rtwks 
throaghout tbe r e g h  alw rut by nnrncl3ozis ~lnel l  r t i h  of ~mnitc ,  
d i a b e ,  and in termediitte types. The n l o ~ t  t~xt(!n~i\*o l~illns of igncoun 
rn:~terial is found in the northern portion of tlln rctgion, when: t hc 
Iowcr valleys of Little Minook and Hunter creek.; ant1 tlir! riilgc 
to the ~ o u t h  of Rampart are composed ~nostlr of diaba.-~ic rocks rind 
awociated tuffa. Bnsalt and asor.iated vulcnnicq w r u  I. {an 31 inook 
Creek helow t,he mouth of Hunter Creek and also opposite the rnonth 
of LittI~ Minnok Creek. 



ECONOMIC DEVELOPMENT. 

Thoro RPC f wo mnin sr tw  of pmsrnt gold pmducrtion. The onc 
hcrr: allcd the Northern nrrrk i~ct.ludcs triliutariv* of Minook and 
Trouhlr.wme ct'reku; thr othrbr or S o i ~ t l ~ e r l ~  nt-tas, rnnllcd pnelally 
tlw Cilrti~~ L ! o k  mining clidrirt. colnprisl'n the sinall streems of the 
sout l~~rn slope, tributary to I~II~CI' VI'CC~. 

The eastern tributaries of Ilinthok C'~.crk which h n ~ a  pmdliced gold 
ale Hnnter, Little J1 inook, I d i t t l ~  hl i nut~k. ,Jr.. floo*ier, ant1 Flo~ich. 
A glance at the nketch tn1113 * h o \ v *  the relntintin of these to one annotbet- 
and to the count,rr tvhicll ttiry dtnin. I t  will be noticod thnt the 
longesI; of tllcm Itnvr3 thrir sou1u:es wverat 1niF~3 cltist of the high 
bench, while the courscu of thc ~mellar  tri1)utaric~-Littlc RZiuook, 
Jr., ant1 Florida-lie alniomt wholly within it. Tlir, ral+ietics of bed 
rnck found in the vnClcya of tbesu, ~trcnurs nrr! rlurtrtnitce, hlrlck and 
gmy slnt8y B ~ R I B H ,  lim~~toriow, cl iark,  ~ n r l  diltl~tlna wit11 nssnciuhd tu i f~ .  

Little i ! f&r~k Cree&.--Lit,tlc Minook i* n MIIRII creek about X miles 
long and if ow.^ in a narrow V-shi~pcd rrU1yoli. wllich i~ al>ollt 5FIO feet 
below the gene~nl level in t llr Illtvrin  orti ti on of tlla v~l le \* ,  wherc the 
~ trea~n htls R glade of 11 10 frrt or ICMS ta tho milt-. 3r-l iniug i~ conf ncd 
to the lower 3 ~ ~ ~ i l c s  of i ts  coilrsr. The distnnce f ipm the mouth to 
the town of hmpn1. t  is almnt; -k+ ~llijr.+. a11111 the w j n t ~ r  nnil srlnlnler 
freight rutes 8 ril~tl 4 vcrlt~ l~nurlrl, wspcrtivuly. The crcek rarly 
srttracted the ttttcntion of mincrn, H I I ~  trincu 1S!jf'l h m  produced ~tpprox- 
imate1y &i'5,000. 

The depth to bed rock ral-ics h m ~  a fcw Ecet to nllollt 25 fcet, t ~ n d  
the d e p u i t  consists of nruck and gntvcE. Thc mtwk i n  of ~-asirlhlo 
thickness, reaching a, mnxil~rum nf lfi ft-~t, aad is in p l ~ ~ c c s  ~ I ~ s n t .  
The lnsxjmutn thicknew of i h ~  grnrels is a h ~ t  19 fctat. Tlwp incluclrl* 
a great variety of mckr, anlong mllicb didh~sc nnd ttlK RPI? pcrhaps tho 
n~ost  aht~nch~ir. Quartzite h~ddern: nw commnlr. ~ n d  there is a con- 
sidemhle proprtioo of vein qul~rtz, Thc ~ i ~ ~ r c l s  l~ t i rc  11c-en rapplird 
fro111 at Ierr.;t two yourccs. Angulrtr or ~nl~~tngwlf ir  nlrttcrial h t s  lwrn 
derived front the hcd cock of the rides ~ ~ n t l  't~ottonl of tho rallrp and 
well-rotmded lnatcrirtl f inn~ thc high h ~ r ~ r h  wllivh thir: portion of 
the ~ - ~ I l e y  GRS been cut. 130~~lrlcrs 2 to H fce t  in c l  b ~ m c k r  arc vornrnnn. 
The p y  pmrelq nre fro111 1 to 3 fvrt tflirk find from to ?Nc~1 f ~ e t  
wide. The, gold is well wnrrl, oftrn t-m~rsr, genc~nllp finer in the 
lower portion of thc .rwlleyr., ~ n d  i9 of trig11 g ~ ~ d r ,  Sfrl S Hn ounce he in^ 
given for it in tmle. Vnlltes RPC! fol~nd rnngi 11.g fratn $9 to $10 per 
square yard of bed rock. It is iutercsting tr, uota tliirt gold letn llevcl- 
k e n  found in ztny qurmtitj- on Little >tinook Orcrlr nlrorr! the p i n t  
~hc;l-e it ~neceires the dlzlitlup fro111 tht. high Iwnch prnvcts. 
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Ofrout~d WRY being worked on a few of the clainls dnring the p s t  
aunlmer by both the open-cut method and steal11 points. Much work 
has been doue in the past; sortie of the ground has been G b  g0phered7' 
considerably, and ~I thougb  there icr still good ground, the condition in 
which it has been left has often increased the expense of working it 

fltmtm &~eh'.-Hunter Creek is similar in character b Little 
Minook Creek. The mxxinlu~~l  depth to lied rock, so fsr as ohuervd, 
is about 40 feet. The thickness of the gravel is about the same-12 
feet-w on Little Minook, and the proportion of bowlders is greater. 
The gold is finer, and some of it ia rough. Barite is often tlsaociated 
with the goId. As far aa could be learned, gold is not found in paying 
quantities above tbr! eastern limit of the higb bench gravels. Decom- 
posed ttuffs and loosel~  conaolidrrted 8hdes and sandstones containing 
plant remains form the bed 1-oc1r in the lower portion of the velley, and 
this soft led rock may e~wily he lnistnken by the ndner for atream 
depositu associated with gravels. The stream gravela lie above theso, 
not tcIow tllom, and thc mere fact that they sr0 soft does not pmvo 
t h a t  they belong to the stream deposits, as do the muck and sandy 
layers that are frequently found above the gravels. The miner m y  
0fte.n save much tirue and lnbor by dudying calwfulIy tho chamcter of 
the hed rock, wherevt!r it is exposed on the sides or bottom of tho val- 
Icy, and compring it with the material found by him in the ground 
which is Ijeing worked. 

Coanide~xbla work was being done on Hunter Creek. One of tho 
most intoresting devclopi~ieuts bas been the introduction of a hydrrtnlic 
plant. A ditch  hut a mile long C~EIT~CS 3114) miner's inches of water 
to the ground nrnd gives a, head of 75 feet. The grolrnd is worked by 
what 111igb t be hrrncd f raetiond ground dnicing. Tha tbawd surface 
Iaycr is ground-sluicad to the frozen surfa&t?, and t h j ~  left a week or 
more to thaw, when ~llother layer, from I to 2 fcct in thickness, may 
he ground-slnicec'l away. Thie rnekbod is said to effnct resulL3 quickly 
nnd very satiafacto~-ily. On another portion of tlie creek s flumo 
8,000 feet long hrts l ~ e n  conutrncted, and thia brings water to n low 
bench only ahout Iti feet shovo the creek. The gravel is pound- 
sluiced awny and ttholrt I+ feet of bed rock shoveled in. 

Little iWinonk, Jr., C~cek.  -Little Minook, .TI-., is n small creek, only 
aho~lt 9 miles long. The nwrow valley of the lover portion npanv out 
nllova to R broadly V-shaped (lepressian in the higb bench. There i s  
 bout 1 2  feet of rnuulc an the 4 to 5 feet of Pay is mid to 
have been found over a width of AO feet. Much of the ground had 
Fecn worked ont. 

L ~ ~ ) o R ~ , Y  Crr?&.--Hoosier Creek heds  fnr hack towu1.d Wolverine 
Monntnin and flows northwestwttrd throngh n deep, nrtrrow canyon. Its 
genetxl charncters nre the sRme AS those of Little Minook Cr~ek.  
The ggrude is about 80 feat to the mile in the lower portion of the 
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viille.. The putvelrs vary f rani 4 to 20 fcct in tlrickncas, and tbo gold 
is ~ ~ ~ t l a t l y  on tho bed rock. The: uppcr po~.tion of this rallcy, like 
tho* of the other creeks, hnn never hccn productive. Prepamtiens 
have been mads to work the g ~ r ~ v e l s  hr; hydraulic: methods at a point 
about 9 miles a b o ~ e  the mo~lth. Ditcuhcu and flumes har-ing a combined 
length of 4,3(H) feet and a cq)scity of 500 iwbcs give II head of nearly 
80 feet. An elevator had J~ecn placed in positiou and the plant was 
about readS for ttctivo work. 

FZo&& I;'l.eeX..-Florida Creek llns produced same gold, but at 
present littlc work is being done. 

Inler8ttwtrt wr ' b  h i t , : '  q~~rr~*~lx,- 'Sl ie  Rrcfia lying hetween the stream8 
which have been described, for n distunce of B to H tuiles u ~ s t  of Minook 
Creek and at an altitude of 5i!O to 700 fect aljovc the creeks, have a 
strikingly hrbcb-like nur+xce and s1.c ~uantlcd .rvith n deposit of gravels, 
which is mid to be in p1at:es a t  lewt 100 feet thick. These aspas are 
locally termed "bars," and distinctive nnmes have been given to theoi, 
such an "Idabo bar'hand LLIMcDo~~nld b~r. ' '  The canyons of thc 
strennia aro sh~rp1.y cut below them, ant1 thny appear us portions of a 
once continuous surfacr! thnt was I-eIntcd apparently to the drainage 
system of Minook Creek. The, gn~t.els include qual.tzite, quartzite 
breccia, aorllo vein quartz, a an~all proportiou of chert, and much 
fine alatcrisl , consisting of decoluposed fmgmenh of eofter rocks. 
Tho grnvclt; art! coarse, rind I>orvldern 2 to :3 or tnare fect in diarneter 
are cornmon. Gold has b ~ r n  fnund in t,I~cel fit widely scp~mtcd 
IwaIitie~, mid much work hnn been d o ~ ~ c  in investigating thcm, 
especially on '' Idaho h~." directly north of Little Minmk Crc~lr. 

The facts that they are galcl bearing; that the rnilin stroams ccnse to 
bn productive abovo tho zone of tliesa gravels; t h t  tho minor tribu- 
taries, like Littlc Minook, dr., which drmins only gravel-covered arms, 
contain gold; and that most of the croak gold, wherevcr found, irj 
much worn, all scmn to point to them aa the sotirce of perhaps tho 
greater portion of the gold found in tha stream gravels, without, bow- 
over, excluding the pus~ihility of if8 deriv~tiotl in pnrt from tho bcd 
rock through which the canyons bnvc been cut. Thorn is no reason 
to believe that gold i s  uvenlg distrihu terI i t )  smdl qunntities throngh- 
out tho h n c h  gravels, or that it is anywhero coacent~-ated in them tr, 
~ u c b  a degree as in the grnvcls of the presout vnlloy a. Those val l~ys  
have R trough-li ko charaoier, mhcro conditions lmve been favorable for 
concentration within narrow limita. The gmvols of the bnehes havo 
been reworked by the prosent streams, and conditions have been favor- 
abb to a high concentz.ntion of the gold contained in them. This 
locality probably illustrates the pr0cea.r of reconcentratjon, the impor- 
tance of which is strongly rmphrtsizrd Ily Brooks in the Nornr: report.A 

- - -. -. - - -- 
aBrnok~, A H., Kecounninwncc ill tllc Cnpc Nalut-urld Nortou Bn7 Region~, Alaska, In lm, p. 149. 

Bull. 259--01--8 
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Thcrr! i sw Ijoon tn t tc l i  spculatiun l ~ y  t.hc niinurs ~ r ;  to the Hou1.t.e of 
t l~c: h n c t ~  gr~vtlls. The pwi tion of the benches sec~t l~  to show rela- 
rtioit.rhip zvit,h Mitiook Crcek. The material of the gravels is such 
un is found in plt~cr in the uppr v~ l l ey .  Ihwlde,ra of qunrtzib hrcc- 
c h  rtro camrnon in tho gntvcln, ~ n r l  Ir tfiweriag mass of this rurty 
toc4~ O I ~ C L I I ~ S  nofir tho trnil on Minook about lit miles nhore the mouth 
of Slsto Cmok. 'Fhc! hcnc11 ~ I " R ~ C I B  have h ~ e n  foand on t,he nouth 
aidr! of F101.id~. Crock, but hrtve not h e n  traced beyond tbat paiet. 
Alt houpb f~.agmonlu of tho btjnch can ha tmccd #till ferthel. tmvard 
t110 hatcl af t,ha crctels, the opportunity for t he  pre~lervation of high 
grnvuls in this portion of the viillay hw h~ori limited. 

Rr6hy C~+c~?K;.-ltnl t~nd Slstn creek8 cntnr Minook Creek t,hroug11 
nirrrow r i ~ l l e r ~  frarll the west. Ituhy Crc~k d m i n ~  an area mmposcd 
prtIy of garnctiffrl-oua ~URP~Z-mica-urhisttt. The ~I'RI'PIS HTC! a h l l t  10 
feel thick tind tl~err. i~ littlp, muck. No p y  htrs h e t i  found frtrther thnn 
14 trri1e.r  sure the 111oul11. Silver nuggem are wtnsiorta~ly found and 
firnet i s  Itn nbundnnt &HR(H'~R~P of t hn  old. It iu not known rrhetber 
the occurlvcnce ~P,IT is r~lrtted to o l d r ~  gmreln. Pmpamtions mere 
being r~iado to work the g~-oand l y  hgdmulicking. A hcatl of 154 feet 
wns said to h e  obtainable and ntl elevator I\-UH to ho used in connection 
with :I "gittnt.'' 

Side Crct!k.-Slate Creelr, mhicb dlainn nn area lying 2 mi b s  ferthcr 
south, is ahout 4 nlilcs long find f l o ~ ~ s  in R n ~ m o m  V R I I C ~ .  Them i g  

a i d  to be s l \vq-s  ot Icn~t a duicr! hcnd of writer, and thc gmde in tho 
lowpr portion is ahont If,{\ feet to tho milc. T ~ P  h d  rock, near t,he 
mouth, includes dark shaly !in~cstonc, p e n  and p~nplo BIIRIPH, nnd 
chert ,~  beds. All these h a m  Iwan ~~trlcls folded and ~tr ikc  northwent. 
The main rock of tl~c v:tltcy in 3 dark ~~nphit ic  sctii.rt., which brenka 
np into p~ncil-like f tagmen& and or)a t:~ins many c]uu~.tx Reams. 
I;~.onntl bn.i h ~ c n  tvo~~ked to a depth of 9t; frc t  O v ~ r  R width of 50 
feet in this ~nlIep gold 11x9 ltwn found in :is rtrucl~ RS 3 feet of grnval 
and ta rl dcpth of I+ feet in lwd rock. An $S piece is the coarwewt 
found l r p  to tbe prcncnt t.iuze. Silrer is a cornnlon associltb and an 
S-onnc~. nugget has h e n  found. Copper is said to orxrrr. The ~hsence 
of plrnet:: iridir*tus that tho whish on 1tt1hp Creek do not axtend into 
this r~1Ie.v. The gold has prohldp heen dciived f ram qtmrtn strinpm 
in the lwcl rock 

, If i??r~,i? CS-r&.-(.;old har h e n  found on several clnimli along Minaok 
Clrck itself, hut ~0~diti011s Rre nnfmvorable for working the ground 
in IL ~ m z ~ l l  Ivny, tlnd thus far nn rs t~ns iva  syntenlntic work hag been 
~tndertnlt~a. It is ~lropsed, h o w ~ r e r ,  to work some of these g m v ~ l s  
oa R 1t11.p~ svnlc hy tiyr1mrlIic.king during the season of 1905. 

(Itin;/ t?7*tvX,, c!f 7;v~rr~/~~xorwc.-Pro~pec:ting was in progress or] Quail 
Crrek. 11. t r i l ) t t t ~ ~  of Tranhlcsnme Cr'celr; from the wed, and t~t  utber 
lmlitics nithiri this area. Thc distnncr! af tht3,4e lowlitie~) from Ram- 



p a r t  is 15 to " wiles. So~urr ~IaEcinr Itas Iwtbn rlu~tc ~ L I I J  a s t l ~ d l  

un~ount of paF hrrr beell take~t or~t. 'rhr Ir~d rock irr mostly h l~ck  
nad gmy slaty shales, with man!* r~unrtx wnnlr. Snlall dikes of por- 
11l1yy %re ~hnndant tlnd rwme of then1 show censidrra~~lc mineralisn- 
tion. The gravels incl ode shale, rlut~rtxi te, v ~ i n  quartz, roarno con- 
glomerate, ltnd a Il~rgre prq'ortion of ig~trous rnatcrial. 7'h.rro are 
g ~ \ - ~ 1 - ~ 0 \ ~ e r e d  Iwnchen ~ h n t  4tlU feet ala\'a thc l ~ v c l  of U L I R ~ ~  Creek 
a d  these are hing p ~ w s p e c t ~ i  fit tho pmsenr tinic. 

Thc crceku of the south en^ s l o p  thnt itrc of pre~ont ccono~rlic 
iri~por-tance arr: Pioneel.. Kulckn, (;lcnn, R h d o  l ~ l ~ l l d ,  (401d ~ E u u ,  
O m c p ,  and Th~nksgiving. Thc IlntIinu " ~ttmctod oonwidcn~hla attnn- 
tion in 1902 htit no work wafi Iwing dune t,hol.n (Illring tlic! Hurnnlcr of 
IlKLl-. This area w ~ t i  r i~ i ted  in IHr,:! hy A. ,J. Collicr of tho U. $. 
Geological Survey and descrihetl by 1ri1u in tbn ~cnnomic hullotin fnr 
1903, to which referonce hns dread? I r ~ n  mrlde." 'Cho aonditioau in 
Ill04 wore aomewhat different nnd orl1.v t h ~  nl(~nt  important present 
developmsnb am included in the follomir~g description : 

' h e  arc& in about 30 milen south of Etnmpa~t ant1 is wtlebcd hy the 
pack trail from Rampart. whirh follo\va Xiinook Creek and c : r a ~ ~  
the rljvjde at Rn nltitude of al~out Q,l I O ~  1 fret. The wintcr and Hummer 
freight rnk~ iwre a t  present 13 and 15 cents n p ~ l n d ,  re,speetivrly. 

T ~ C  I,ed rock is n~ostlr a r;bnI~, w m e w h t  echi~tosc nnd grnemlly 
gnaphitir: grit. which contnins numerous qurt~.t.;rl warns. Quartxi tra, 
Itlack ~l:lrite~, cbr?~.ts, li~lzwtonex. and g~xnitic intntsire~, arp fuund in 
the ridg~x at thc bends of Home of t.he cmaks. 

Ph?wcv* l,'lrct.--The vfi1Pey of Yionwr Creek is the most e t l ~ t e r l ~  
lomlitp which is being worked. The creek is formed t ~ y  tho union of 
t4mo forka in the high divide, f ows soathw~stmrd to Raker Flatr and 
crmws then1 tn Huker Creek: ik length within thr! hills is nbout O 
nziIes. -4 st~cp. ICVCI ridge boands the vnllc?p to 'he noutbcast and 
lhiswi ul~riost directly from the creek. Tie ~etttle slopo of the north- 
west side is mantled to n, di.itance of hsif R mile or more back from the 
creek, nnd tn a height of 2 5 ~  feet, nr more above the creek, with hanch 
p v e h  in which within t,he past two rears g o d  ptty han been dincov- 
rwd. A f ~ w  H ~ R I I  trihutttli~s drain the slope and ono of them han 
proved prodnctivc. Pmctimllp no work has been done on the main 
creek. 

What Cheer bar i~ locntcld in tho lowor portion of the valley, 
nbotlt 9,001) Feat h ~ : k  fro111 the creek, at R n  ~Itituda of nlmut 250 
doet R ~ V C  it. ' r h ~  ~ I ' O U T I ~  IIPPR has B grttdl~ttl slope to tho cresk. 
Thr. llcd ruck is ~ ~ h i ~ t o s c  grit. This is 1nuc11 joiintetl ttnri b~olren 
- - - . . . - - - - 

RThLSntlrrnm Ib known thpo\iyl~ont the rMm u s  the Hwtlinnnrr, but tba name Bntlina hnq k e i l  
ndoptod by thv Rorknl o11 Orurgralrllic Kame. 
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nnd frcqucntly exhibits fine examples of snrth creep. Tho ~triko is  
N. 7Su E. and the dip in  plnceq is high to the northwcst. Thc avorage 
dcpth to hed rock i~ ltbol~t 12 feet. The mahrial from thn surfnco 
dn~vnwnrrl  include^ I to 14 feat of muck. 3 feet of rnther fine f l t ~ t  
w w l ~ ,  :i fect of yellowish p v e l  of medium size, and 4 feet of mthsr 
hrnvy mwh. Tha p v e l s  inclnda a large proportion of quarhito, 
co11~idrrabl~ rein qunl-tz, oc~.asiorrrrl bowlders of coarse csnglomomtc 
li kc that found in the wash of Quail Creek on the northorn side of tho 
divide, and Homo Wneo~is material. LSome of the vein qunrh bowlder# 
HIY: 2 feet, or Inore in diazueter. Most of the gold is found in the lower 
portion of the gravels. Tt is well worn and tho corrwewt piece fonnd 
Jvnu vuloed rtt &28. The bench i s  dry and the molmcr of 1903 was 
elilploycd it1 bringing water to the c l ~ i m  from rt point ahont 4 miles 
up ntrct~ni. A ditch wmu dug around the hillside lrnd ilumen we1.c con- 
s t r~~c ted  nclPoss the small trihuhrien. The rcsuIt is a conll~ined ditch 
and flume 4 miles long, with a capcity of c bout 3 sluice I ~ e n d ~ .  The 
g~-onnd is workd by open cuts, the dirt all ahovrld into the duim 
boxes, and the tailings rlist~ihute thcrnselvos over the dopo toward 
Pirmecr Creelr. The w a t ~ r  warr not available t8iH tha first of August, 
1904, rtnd tho men had been shoveling in for about I h  dnys. Thirtmn 
men were empIoyd rind wages wero $5 and lmard. 

Sattle hnr is located on the mmo mide of l'ioncor Creek, about 
the snma distance b ~ c k  from it ~ n d  'L+ nli la~ fmther upstream. The 
dcpth to bed rock is  nbout 9 fect, ant1 the gmvels are of the mine 
chrrrnctcr and arrangement nn tI1onu of Whnt Cheer bar. The gold 
O C C E E ~  n ~ x t  to bed rock and to it doptlt of f i  foot, or more within it. 
Some of t.be gold is flat and somr sbottr in rhurrccter. Tho coammt 
found was n piece wrl tted a t  $!:!).4C1. The! g r o ~ ~ n d  is worked in a small 
way by an open cut, nnd god rpnultu h n v ~  h e n  obtained. Water for 
sluicing is hrought h?- n rlitclr and how f l*oa~ Skookum Creek. 
The tributaricn to Yionecr Crcek n1.o all nmnll, have a course down 

tho slope at ~Rbot .  right ~ngles  20 that of the main valIey. and cut 
tl~rough thn gmrel-covered ~ m 4  of the hsnch. Thcir rrtlloyn nro 
open and form only shallow depr~ssiona. Doric Creek is ahout 
thme-fonrths af a milo upait~~arn fl-om 17'hat Cheer bar. It, m s  
PI-ospected in tho fall of 19!P2, nrtd during the winter of 190% a smnll 
portion oE thc vldley ~ l m u t  one-ioarth of a utile f rnm Yioncer Creek 
provod to Ire very ricl~.  The hcd rock is graphitic schistme grit. 
Bcfiidos the lorn1 angulur mahrjnl the mush inctudesa large proportion 
of gmvcls from tho I mnch. The gmund In worked by drifting in the 
winter t,irnc!. The lul.gret bowlders nre left nt tho bottom of t h e  dl;ft. 
No pay hns llcon fauritt in tho upper portion of tho valley, and tbo gold 
found hero is  prohnllly dorived hy ~ecwncentmtion from the bench 
gra.nrelu. Thc locality iin nn inwtrlictive one. 

The thl-en Imlitiou almve describad are the most imporbnt ones in 
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this valley wbcre pay Ilas yet 11cc11 discor-wed, n i d  it is not unreason- 
able to suppose that with furtl~cr wrrrk ctthrr lu~tilitir~, IX18Y lbofa~~nrl 
on the bench where the. conditions rvcl-n 1 ikswisc fnvortthle for. conmn- 
trution of the gold. 

The bench grave [A ~xtend for at least 4 tnilea rtlong the creek. There 
is no Paason to think they have beelk brortgb t to  their present positiorl 
from any other ciirection t h ~ n  t b l ~ t  of the present dminage, ar by othe~ 
means than strenni action. The lriost sati~fa~tory cxpl~inntion of t h r j ~  
presence is t h t  Pioneer C Jrcclr, nuder. condition..: difler~n t from the 
present, IeIt them thel-c. Under this ~rrpprrsition the c:rwAlc would 
halve occupied for longer or sliartrr inktor-als vrlrioiw portions of whst 
is now the bench, and would hal-e had un oppot.tnnity to concentrate 
thew in a ''pv streak" tile goId that wa.: present in the gravels. 
The occlilrrence of goltl in the g~~kvels  of the trenches ~tlficierrtly con- 
centr~ted to yield good results points to such a11 origin. 

E t ~ ~ d a  Ow&.--Eurekn Creck i a  just uvor the divide about 18 milca 
northwest of Pioneer Creek. It pancllrls the latter. and fforvs in tho 
wnlo direction till, in the lower part of its course, it bend9 round 
toward the e& and at the cclge of Jjakcr Flats i s  joined Ity Pioncer 
C'reek. The valley is nirililtlr to tbtit of I'ioncer Clwek; there is the 
slope on the southcwt, ~~ l i i ch  ~Iescrnds steeply to the creek and thc 
gradual slope on thc northmcht. 'f ho crrek rwries rlorrtrnlly drout a 
rluico head. or 61) iuchcs of wntcr. 311 i t  ~ r e t  SchsAon the qurtn tity may 
become about 4 ~ l u i a n  Irmrrl*. The. {led rock is grit mith gwphitie 
phn~es ~imil t t r  to that o f  L'ioncer C~ncek. The bench gt-arrelt: are not 
so well developed. The depth to  bed rock r l ~ r i o ~  Imm 6 to 20 feet, 
and the deposit is muck and gravels. Thc gravels are from 5 tu 16 
f e,et thick and p y  occurs up to 6 f ~t in the p,ivc ls and t80 s depth of 
3 feet in the bed rock where this id  blockr, snd ovcr n widlh of (i to ti0 
feet. The work of saving the gaId is increaise(1 by tlie presence of clay. 
Borne of the .gold is rough and rnal~y pieces are found combined 
mith quartz. Nuggeb hg1-c I~cen found worth from $25 to $30. The 
ground is  worked by open cut and drifting. Tilo clniins nra 1,000 fect 
long ~ n d  most of the rr-ark has l~eml  donc in the lower portion of tho 
valley. 

Ghqe Creek.-Glenn Creek in aollthwest of Eureka Creok and sepa- 
rated f mii~  it I)?. :L flat-topped grurel-c:or~el-d sprtr nhorrt tho height of 
w h ~ t  Chew h r .  Ahollt 2 miles farther west a similar Hpur forms 
the westorn ho~mdary of tthe vaIl(?y of Rhode XsIund Cmek. Thc space 
between theso spurs is occ~ipied the drainage .ereas of s faw ~mrhll 
streme, t h ~  to we^ rdIej+a of which are con~prativcly open. The 
intemk~ertm spaces arc: beautiful!y benched, p r t I y  covered with 
gra~wls, and slope gently tot~-rn~+d the ~OWIRUCI of Baker Creek. 
Glenn Creek is the first of these small streams. It is otiIy nhtrt 3 
miles long and occupies s shallow rleprewion in  the gravel-covered 



i~rwhen of either side. The creel< hnn i~ttrn4:tnrl consida~nl,lc mtt~ntinn. 
%lid the f i r m  has lwcn called from it "Tho Glonu C1-crk r ~ ~ i  l ~ i ~ i g  din- 
trick.'' It bus p d l ~ t e d  nltog.other ehout $S7A,O(K), ant1 ~ I P I I R I I I ~  OVPI' 

$35,001) during the lxtlt summer (191W). 'Ihc bcrl rock is IL hrokon 
scbistme slate, and the material on it, cwn~posed lrtrgely of ~11gu1ar  ifi id^ 
mck with about 2 feet of gravel, varies Proln 3 to 10 teot in thickness. 
The pay dirt is from 2 te 3 feetin thicknens and the gold is  found dm 
in crevices in  the: hed rock. The gold i~ well worn, afton shot.ty, and 
some of i t is ratber fine. Nuggets have h e n  found worth over $IK1. 
Tl~t! occurrence is probably due largely to secondm-y oonoentration. 
Tht? gronnd is worked at present rnmtlp hy open cut. During tlio 
p q t ,  sewon there wero over 20 men working on the rreek. 

r S l a l ~ ? ( ~  bmcJ~,--Shirley bench, o n  the west of Glenn Creek and aE~ll l t  
150 feet above it, hntl produced consiclerable gold. The gmrels rnry 
f roni 2 to 9 f c ~ t  in thicknew. The material is mostl.r tine, ltut ~IIPI'F! 
R ~ B  I ~ O K  Id~rn of quartxito and intrnsire rock similar to that outcroppinp 
in the ~idge nt the hcnd of Glenn and R h d e  Island crwks. Gold i v  
frruad nll through tho gravels mrl is we11 rortnded nnd " shetty " in 
chainctrr. Tha ground is worked hy open cnt. Owing to the scarcity 
of wnbr, R contrifnpl pump was nsed to seturn the rnnte~. from the 
tailings tn tlw hoxes. 

XAodr Iklnt~d CrprX. rrwd Gdd R,s?t.-The ground on Rhocl~ ls18nd 
C r e ~ k  ir ~norr? favorrkbl~ for drifting and no sumnlpr work was \wing 
donn. 

Gold ltun drains t i  portion of the bench on the western side and 
flows in to  Hhode Islnnd C r c ~ k .  'I'he dept it to h d  rock is 16 to 18 feet 
and the mfihrial E H  11~0~tly WP!I-NO~~ qt1:11'tzife, grit, rtnd slate. Here 
also the ,anid ir sbotty. A consid~rrtl)le umotint mas taken out during 
thc m i n t ~ r  of 1903-4, Iwt the grorrnd is diflicult to work on mount 
of wi~tcr. The mcrrrrnnt:r! Is  prwll~hly another cme of secondn~.p 
concen tlnt.ion. 

0nwqr-t C ' P P P ~ ~  --C)rne&~ Creek in ahout, a nlile woat of Rhode Idan tnd 
Creek and iu  sepamtecl from it by n con~picuourrly flat-topped ridge, 
like t h ~ t  hetween B i r ~ k n  and Glenn crecks. The crock Row3 nt  iimt 
south westwaldrtnd bends round grmimllg toward thr! wc~t .  The valleJ. 
is  li~eiterl o t ~  the ~oclnt,\ir~~st h ~ '  R rornpnmtivrly utwp dope r~nd on the 
northwest Iq7 tl slope of tr bnnrh-like c.hn~nctrr, which rises g r n d ~ t n l l ~  
to the base of the rjdgc? at tho head of the crsrk. Tbc iw.c?d rock i..; 
nehistoae grit and slate, and the gravel is cor~ll)oncrd ~nogt  IF of an@ala~. 
f %men& of these rocks wit11 some quartzib and vein quarts. Tlla 
occurrence of goId is interesting in thut, along with sonte anc~l th  gold 
there is a considemhle quantity that i s  1.oag11. The u a ~ g e k  found 
pnernlly contain quartz. The creek hemhe B produmr tluring thr 
htlnuner of 1!10:1, and tllrin far work lmw bec~ldonc, on only R few clnimn. 

r'SrnnJ:vgi#3?tq Cr,>t,X..--Thanksgiving Creek is ahoat 13 ntilw W P S ~  of 
O n w ~ m  Clralr. ($old ~ V R R  ~ ! ~ R C D V P . ~ P ~  hrrr in E'Phn~nq-,  1 WS, nrtd <.on- 
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sidemblt! work 1m dotlc during thv wizltcr nF l!lr1:2-C 1u1r1 t l ~ r  nllmnler. 

of 1!H\-k with p n d  rwttlta. 'l'htb tlrptli t l ~  EmE rnc-k v:t i - ir~ frntlr r :  trl I S  
feet artd thrrr: is  iron1 4 to !.I Ft-ct of grttvt~l. rvlricl~ ir ril~do 1113 of ~ I I -  
~ n g ~ l ~ r  fragments of qunrtszitc, sthhistost! grit. \-pi11 r(rzrrtz, slatr, ntid 
sonlo intruw i ve~ .  Thr! ~ ~ r ~ s r r i c r  nf nltteh P~H!' C?IU.~CN (1 iffirnlty in work- 
ing  the RI'ILVCI*. I'ny i 4  fn1111d i m  fro1tt 14 tn T frt-t of gmvc.1 and ovllr 
R wicltlr of 40 tn 45 f ~ r t .  'I'he gn!d iuc l t rd~a  hot li sznmth ~ n r l  mngh 
rnri~tiw,  find rronic  fin^ n r ~ n v t s  rnnlhinrd wit11 tlitnrtx I m r ~  hwn found. 
The errek is rc-nskd l)y rl I - i  ft.ing nud Q p l l  rr~ta. 

Mmt of thc? g{!r,lri of 0t1lcg11 rtmrtl ' r h n ~ r k r ~ i ~ i ~ t ~  cmrkr r lo~s  not a r m  
to hsrc Irrm tlcrirrd Fmrn Iw~ttbh g-nl\-r&lr;. I ~ t l t  irrthcl. to Iw thcl rr.iult 
of the fimt c.anc~*ntu~tit~n of lthr rrrlrl t ~ f t ~ t .  it haw lrft tht. twd mck 11y 
the nvtion of t l io  prtwnt rctrr*utll*. 'L'~ICIV nw tt~nny srn~111 quartz sntnlr 
in tho sch is tm~ t r ~ r l n ~ ~ i n r m u *  grit< nlltl SOIIEC o f  thrw I I ~ F  pm2mhly the 
~011n.p of t.ho gr~ld. 

The goEd of t,hc ~outhc!t'n a r w  i.: o f  111rzt-EL Eowrr t-altlc tllnn t hltt of 
Little hlinnok C'rerk r ~ l i t l  I lr inp O I I F ~  from %l.j tn nn ourtrr. The 
tob l  production of tllc nrni f t ~ r  t h ~  prlst ymlr Ir:~..i ~)roIrnhly lwcrr nvpr 
%7,50,0ln. 

SUMMARY, 

f i r r l r t~ /  n~tfltwk.--Tli~ ul(lr I. t.irt*ks. nl tho~~gh InrpI?- viorkad nrtt, 
are  till prorlllcing W~IIP gold, and n t t r i ~ t  ion i* Iwillg clirct-t~tl to know11 
dep.;itq Irar ~~dv~tntnyeou-;Iy Inmt~tl ,  *nnlr of IV Ili4.h air) prol~nbly l r ~  
snide to fly f llr IIWP of  r l ~ r r f l ~ l l , ~  ~'otiridvr~tl ~ t ~ c ~ t h o d ~ ,  nrld to ncw 
ground. the ~ x t c n t  nf whic~h hnri not yrt llrrn dctrrt~rinrrl, whrct? g o d  
pn!' 11w ~ Q P R  diwot*~wf. T ~ P  rnr thfuI~  n~npJnyr(E i l l  fhr ~xt l lwt ion of 
the gold nrr, o p n  put comhined wit11 grtlullrl trluic-ing a d  ~hor.cl! i~i~ in, 

1 1  drifting I E ~  thp use of s t ~ n n l  p i n t * ,  nu4 I~ydrttnlirliirlg. Lhn cost of 
p~bodr~rtion bas varied f rnnt 25 tct xr 1rixr cwnt o f  tlrt. oatpat, ~ m d  ir 
prnlrnldy most oftrn vrry 11PRI' t110 bigltr~* I)rrr.r~ltngp , ~ ~ I I R R I C I ~ .  

OtttlnoX.-fif;rr. I r y r / ~ n r r / i r ~  ,,);,I ~JI!/.-TII~\ iii~tzcllnt ion of u Piy1.tE t~ulEc plant 
in any of tlre plnc.cr ~'rgions trl thr Su kon- ' lhnaui  vorlnrl:\. iiirolec.; t h ~  
f ix l '~nd it.nrr! of sn amo~uit of monry srrcrr~l tiown ill rscrss of ti111 t 
r tq~dir~d  for ~itnilnr work in the States rcurl sho~rld Irc plrc~drrl 11y murh 
rnl.r1l1il pr~lirninnr~ strrdy of nll thr conditiol~w. Thr tmnsfortnntinn of 
fin rimilnhle wntrlr qupplj. in tn n pnu~r rh~ l  tool nf rxcavation ant1 tmrl*- 
porbt,inn nrld thn tl.rlh nf tlliw tool i t 1  the ~ ~ i o a t  skillful atld ~ d i c i ~ n t  
rnnnrwr nre among tlio n~ost, i m p r t m t  p~.uhlemq of mining. L n ~ k  of 
kno~rlrdgn anrl skill nilby htl cavt?rrd by the res~llts m-hcr~ the ground 
is very ricbh, hut with grnuntl  lilrn t h t ,  ttndm conside~nrjon tllc p.qws- 
~ i o ~ l  of t l l n ~ c  qualitirw or tlic lnck crf tbmm mny runkr. a11 the r l i f f ~ l r n t . ~  
h~tweon HIICCPHH h~l r  l f1li1~1'e. 1)ir~~ytors  ad wtocklkolclpr.; of ~.or~pnnies 
plnnning ~ u o b  work ul in~~ld  insist alwn rind l)r r-o~rstantly rvndy to b a r  
t h~ nnprusn of t1it.r i nt,nlligsnt n t ~ ~ r l j .  [IF c~rnlclitit~11.c: n11d cnrefrll rnnn:iLnh- 
ment, of q1~1.ntion.r. 



RECENT DEVELOPMENT UP ALASKAN 'I'IPJ DEPOSITS. 

INTRODUCTION. 

The tin depo~ite of Alaska mhirb give promise of gome. economic 
imprtance nre situntcd in what is kr~own a9 the Yark region, which 
comprises the western end of Sew~ril Peninsula, though tin in small 
quantities i g  much more widely di&ribul;eil. The tin ore of the York 
region occulBs both in Iodes ~ n d  pltlsern, dirrtrihutc?d over an arm OF 
about 450 square miles. Slrertm tin wan dinroverad in  the gold placer 
mines of the Anikovilr ICiver, near Yerk. in 1900," s i ~ ~ o c  lvhirh time 
prospectors h a ~ e  found the ore at many other locnlitie~. These 
depaqih havo alrertdy hcen described by tho writer8 in soma dntail, so 
thnt only a brief statement of the geologic conditions is here required. 

During the sewon of 1904 tho writer exnmined many specimens of 
t in  ore nnrl collections of minerah rtt Nome, mnda by prospectors who 
were sezrcl~ing for. till in various parh of Heward l'eninsula, and Inhr 
spent a fcw dxys at Capo Mountnin and Lost Riror, tho two points 
where systematic dnt?elopnle n t of tin-henring lodes m in P P O ~ P ~ H H .  

Tbo tin plncers of Buck Creek were not n p i n  vifiikd, though con- 
sideral~le mining was in progrms there tlnring the newon. Jt  i~ i,he 
purpose of this paper merely to describa the dereloprnents since 1903. 

LODE DEPOSITS. 

The p~ospcting and development of minerd-bewing lodes is neces- 
mrily slow nnnd expensive f i ~  cornpwecl with the rapid development of 
the placers, and it is scsrcely reasonable to suppose that thc work 
which cnn he done in a ~ h o r t  Alaslmn sewon will be sufficient to 
demonstratr, their value. On the other hand loda depositu have the 
advitntage oveT the placers that t,hcy can be worlrcd thmmgbo~~t the 
whole year in Ala.ska arr well ru; in any other part of the world. Dur- 
ing the sc,amn of 1904 development worlr on tin lodes was in progress 
at Lost River and Cape Mountain, and new djscoveries of tin lodes 
were reportcd xt Brook4 Mountnin, Ears Mountain, nnd in the Darhy 
Mountains. all in Seward I'eninsula. These localities will be discussseed 
in the order named. 
- - - . - - - - -- 

~Bnroks, A, H.. A n  Wcnrrenee of atream tin Ln the York rcKlon, Aloqku: Minernl R e m o m  TI. R. 
tor I N ,  U. R .  Geal. Sumey. 1901, p. ln. 

h rfillicr, A. J., Tin A e p c d ~ #  of the York region, Alnakn: Rull. V. S. O w l ,  fii~rvey No. ED, IW, and 
Bull. D. S, Ocol, Survey No. 225, IW. pp. 164-167. 
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AJLY~.#;WL-L~S~ Itirct; r\.l~it.h cu tc r~  Iklring St?& 25 mi lus cost of 
Cape Prince of Wnles, ri.sc~ ileur I3rookn Mol~nt~xin about 12 miles 
from the must afld dews sonbhrvard. Tllc, tin lodes of thr! Lost Bit*er 
bwin are on two tri11ntnl. i~~ Iknorrr~ rts Ti11 Cr~ek  t~ l l c l  Cn~nitcri  ta C h e k ,  
which flow into Lost 1Zivt-1, iron] the enst fiicln nJ)out 6 and 7 ~ n i l ~ u ,  
rcspmtively, from the sex. Most of the ilevrlopmcnt work hns heen 
done on Unssitcrito Creek. Tbr. colintry rack of t h i n  whuIc! Imsiu is 
liniestone with some ill tnlded dike,. mil ~ t o ~ l i ~  of ginni tr. ~ ~ n d  ~ r ~ ~ n i t e -  
porphrry. Tin om wns discovered hcrc i n  1HII3 i l l  connection with n, 

gmnitc-porphyry dike whicli csknds f rot11 tho hillsidc Jlove C~s~ i t , cr -  
i te Creek across tbe monnt:aia to 'l'ja Creek, a distrtar.~ of 1. mile. 

A group of claims lo~ated :dong this  dike, which nws mlled Cns- 
~iterite  lode, m w  bouuded in l91G to capit~list.9, who in 1904 sent in n 
well-equipped expedition to estlniil~o tho cl:~irus. Active dewlopmen t 
wns carried on for about x lnaath, wtten the work WAR s ~ ~ s p c n d d .  
Other bodies of ow, whirl1 rr,cre exploited late in the sewon, har-c 
heen found hy the oripin~l locatom for seveml hundred ynsdg north- 
W P A ~  of the oliginxl diseor-cry. The field relations of tbe ra~i0u.r 
p1'09p~cts ~ n d  croppinp of rin ore nre shown in t he  riiagwm, fig. 7. 

T b c  oxcnvations which b a ~ e  beer1 made show that. the dike cxlled 
Cawitcritc lode etlds a b n t  2On feet enst of Owiterite Creek, and t hn t  
R similar dikc, nlvo tin lwaring, outc~vp.: on the west side of the crcek 
about 500 fret. nol.thtv~st of tbjs point. f llether or not this ~econcl 
dikc ir a faill ted portion of Cmgit~ri te Iwlo bax not been iletermined. 

The second dike extends m~st;\rnrd for n fen. hundred feet from the 
point of otttcrwp noted, tl~rn joit~s n third dikc which extends north- 
mest warrl dong thr top of thr! spur Fletween Lost Hirer and Cassiterite 
Crc~k. In rletnil the r ~ r n l t s  of this  prospecting are as follows: A t  tbc: 
point of original disrnrery of tin ore on the \rest end of Cassiterite 
lotl~ (mnrkerl 11 in Jig. '7) :t t41nnt.l :tnrl a crosrclt~t show an are h d y  
:~hont 60 fect long 1ty 15 f r ~ t  wide. the lnter~~l  wr~lla of which are the 
IVCII-defined cotltartx of Illr nriginnl tlilrt! nrfittcr with the limcstonc. 
The dike rock in thih ~11oot h : ~  !~crt\ altcrrtl n~sinly to kaolin, though 
the origiat~l texture is pnrtinl1.r preqr rv~ t l .  Cwxiterih in tine grains is 
rather unifornlly dist.ril~utrd tbrongll thin mass, hut it is laported that 
the tin content dropped Ibrlorv 1 ptlr ccnt nt tho end of bhe tl~nnel. 

A second tunnel, driven on thts dike  bout 200 feet east nnd 200 feet 
higher on the hill, shows the porphyry in II lass lznnlinixed condition. 
Here it 3tstilI contains sonre tin on1, although in srnnllel. amounts. 
Samples taken from tho rroppingn of thc  dikr YPVPI.RI il~indred feet 
farther P R S ~  were paid t,o ~ o l ~ t a i i j  t l m v ~ s  0 1 1 1 ~  nl tin. 



Tlic attempts tn t.l*cr the* tlika rwstwarrl mt:m u~i~ucct*ssful, thotlgh 
rscver~tl proqppct holes wcw nnnk in the line of i tn estvn~inn wrat. of 
the 60-foot t,tlnnel tlcrtctl r~l~ovc,  ~~eniirzg to indictttt! t h:it thc! t l i  kc ends 
new this tunnel. 'rht? hi llsidc hew is  so decply r.orcrpc1 with hius 
that tho actual ending of the dike can not Iw srcn on tho .rurfnm, rind 
the dikc rock WILS not discovered in plnco in R I I ~  of tho pmrprt holm 
mppt of the rnuin tunnel. The limestone twd mck rmrherl in t b s ~  
prmprrt holes i~ shattered, and ibe writer r c w  infompcl I)? t h ~  super- 

Rc. 7.-ntarrnm rrhol~ln~ flcId rclntloilw r r l  the Hn.hmrlnn rmlm on rnmrtcrltr Prrrk. 

i n t e n d ~ n t  of the workings tthtit uwnyr n111dr nf it, a a r ~ ~ l l y  show t m w  
of tin. 

Thc limestone On the mcst side of thn creek oppogito tbr main tun 
nel and in line with the pxtcnnian of Ctwait,erite Itnlt! i n  vary nlut-h 
ahattelyd n11d filled with rlltlny wins ,  which run in 1111 directions find 
vary in thic1;np.s~ fro111 n knife edge to half an inch, The l i m ~ n l o n ~  
along the K ~ ~ P N  of tilt-FP v ~ i l ~ l ~ t s  is 11313~114' impregnnt,ed with cnssitrr.itr 
nnrl otlwr dz~rll~ rninrml~ in s~~tnll  rrystnls, so thnt i t  in pn~nihlc! tllat 
p ~ r t *  O F  it tnay canA,it~~tt! n stockwork rirh mnaugh in tin to lmj* for 
n~inir~g. 



Two thin win> of t i l l  orc rvmr in t,lw str~~rtltt-tt! plattr6 of the lime- 
~tortr  almat 4 ~ 1  fwt r1urtlllv4..;t of tlir ~ ; r ~ - f { w t  trlnltel. Tllcsp strike 
~ ~ ~ t r ~ ~ l l c l  n-ith t.he rolum of  tEir tlikc t~ml r l i p  ~osvtkrd it nt no sng!e 
of nlwnt 4-0 -. One of t h w  reiri-, whicll llu-; Invr~ developed for R I K I ~ I ~  
Soa ftlet R ~ O ~ E  the rruppinp. v r ~ r i ~  fm111 3 jilrhw to 1 font in thick- 
nclss. Tile ow WCIIW in F:lt'gc ~r!~.-tal.r, Forming a con1 h on the wnlln 
cmf tlie fissure, ~ n d  it  tllrrn in l l~ lpy~atr*  thern for W V C L ~ I  inches. 
The dikc which otitrrnlt- ah11it .'lcrr fppt 110rtl11~wt of t h ~  main tun- 

n ~ 1  on Cnsqiterite lorlc ~ r - : l <  drrelopd h ~ .  serc~nl sh~ l l ow  pmnsppct 
Elclfcs nnd crossct~ts. ' r h ~  rock I ' I~*C~IIIJIPH t I ~ t  of t h ~  Cl~t.c:sibrito lode, 
and like it cbnrrirr al.;sitcrilc i i t  rliauenlinatcd gr~ins .  I t  has not p t  
Iwen dcrclqwcl ~~~f ic iotr t ly  to deternti~ic either i t ~ l  estclnt or t Iln nrnaz~nt 
of tin 01-t! rr llich i t  contains. I\io ~y~tetuatie samplin~ han 1wrn done 
nnd tin t1ssxy.r have h~11 n~ode. 

Thr. r[cnrnil 1r.qolt of tlw work done on Cwsiterite C'ln~k dttring tho 
the lnwt semen i.: to dcr~lnnatrtite t h ~ t  tlie~'tl is  an 01'0 I d y ,  nlmirt G o  
by 15 fcpt, Fcl tllr west e ~ ~ d  of the dike known 1w (3Hwitrrikx loclr. 
Thin ort! E~ody wnH s~ste~naticwll- m~up1mI n* f:rr n.; drv~loperl, hut. tilt? 
enl~rt, tc\.PrnRc of tho nrsu!.s I I ~ ~ F ?  h:15 not lw~n wr)(~Tt~d to ~ I I A  writer, 
nnd i t s  rxtc~it ir~rleptfl ha* rlnt lwen tested. F k t  of this ow shoot. the 
dika prol~nllly dot-r; nnt ~onta in  +r~ficient tin t t y  he of ~ n l n ~ .  The lime- 
9tonr.r .rl~l.rnr~ratlir~g thc wrst  en11 of thr dikr m n t ~ i n  srvernl nmd3 hut 
wrll-11~tinrd v ~ i n s  nf rcry rirh nrca. and in pl:tws n w  SO tillmt with nlinuk 
wins n~ tn Iwcnrnr pn1ctira1l.r R stwkn-ork ore id!-. 'She h n d  lznder 
which n~aut  of tllr work wi~s done lnst stzmmer coreml only a p r t  of 
tlw grnnnd on which tiu om hxs hcbn found. ~ n r l  work wn.9 suspnded 
lemuilc the 1~1nrling price w m  avidcntly two h i ~ h  in the light of them 
ilcv~lopme~tts. TIN* original 1w~tol.w who 1emltinm2 on the groriad 
w o ~ k ~ d  otm of rbe srnsll rtinr late in the scnson and produced ~ n d  
shipper1 to %i~ktlr! 13 ton3 of nrr, estil~untcd t r ~  r n s y  fmnl 10 to 20 per 
cent nf n ~ p h l l i c  tin. Tiyo t11ci1 st-nrking thr: croppings of th i s  vein 
~ n t l  R t b i d  httrl l in~ with 11 rrngnn nnd tvam of t.hhre~ ho~.ses were nbIs 
to m i n ~ ,  W I P ~ ,  nnd haul to t b ~  Ibencl~ onp ton of ore n day. 

Tin o w  of the 9aln.r ~ P ' P I I P I ~ ~ ~  C I I R S D C Z P ~  nr thnt nl Cassiterite Cr~ek  bas 
I w ~ n  f o ~ ~ n d  on Tin (srrk, nntl ~~roqwt-tal.. mport that the croppings 
nf the lodes have h ~ e n  Inrrtml, f liol~pll 11tlt.hing nlnrc than mws~ntcnt 
work l ~ z s  been donc, nrld t11 is m(*t-~ly tn hold the ground. The Imnl- 
ity mas not examined hy thr tvritcr. 

The whole wgion  .st1 r roi i~~ding Lo-t R i r w  bas h n  thoroughly 
s~,nt.clled for c1.nppinff.s of t i ~ ~ - l ~ r ~ ~ r i n g  I P ~ W .  with the ren~lt thxt a 
l ~ n r n h ~ r  of poinpllyr.itir diks.;, ?-r)lllr nt witicF1 nrs rninr~~liswl with 
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gale~ra and ameniarl pyrites, have been found in th t r  region sontliweat 
of Cassiterite Creek. Ore fmrn one of tbesa is repol-tccl ta yie Id no 
=%a\- of 15 ounces of silver per ton. 

LOCATION A m  RROrfin YC ItKI.ATIOWR. 

Cnpc Mountsin in situnted in thc extremr westc~n end of thc ponirl- 
st t l i~  nrtd tnkw its llnlue flwnt CElpe Princtx of Wales. It is ensentinI l y 

gmnitr IIOSH R I I I ' I ' D U ~ ~ A ~  11s l i t r i ~ ~ b n ~ ~  and ~ l n t c ~  in whirl1 it ia 
intrucl~d. Jn\.estigation.r mndr! ilnri tig tho pmt F;Pnnon show tl~iht t,hn 
contxct of limestone nnrl granitr! i g  vnry irregnln~ ~ n t l  that around thn 
~uargins rnnssefi of litn~gkone nra often inclnd~d i n  t h r  granite, while 
the granite often penetrrttcs the ~nrroundi I I ~  limo*toria in a fdngc: of 
porphyritic diken 

Flw:lt ore, consi*tEng of cassiterjt,n in ~tsnociation with tourmnlino nnd 
other mincra1.r hm heon found nt many plncns on the ~nountnin, and 
sy~kmntic  prospectil~g for tin-braring Iedgw hm Leon in  progrpng for 
the pnst three ~easons,  hnt the dev~lapninnt han l ~ccn  .ulowsr thtlu nt 
Lost liivcr, mainly an account nf a heavy muntlr: of talus nnd rr,.;itl- 
uary soil, which rnnkes it difficult to time tho floi~t o m  to itr bed-rock 
sourcc. Jn many prosprct holes this covering goes lo n rlnptll of (i or 
'I feet. During the snrnmer af l9lli work waq doon nt a nnmbrr nf 
plncen, only n few of which wrro seen L".y tlie writer. T h e  most nxtm- 
sivr: worl<ings were those of the UarteEs Company. 

This rompany staked many clnims around the inountnin in 19(19 
2nd 1903, ntrd hegm dcveloplnent work i n  1003. T ~ P  eqaipmrnt of 
the romp:tny consistr of a permarlent t:Rrnp (rttlled 'rin City) nrrd csn- 
tral pomcr gtation, from which wiles run to elrctric drill3 at t,hc prola- 
pecbing t~inaels. The lwd rock in many of the prospect holes c~rriw 
t t w a s  of tin, but o1.e of nppreciable ralwr: b w  been f o w d  in place in 
only one of the: tunnels. This tr~nnel, which in on t l~e alountain onp- 
ha1 f mile north of Tin City, is in the granite n e w  its contnct with the 
limestone. TIie gmnite in the ttinnel is intewcted hy joint planes that 
run north find nouth, or nlmut nt riglit rtngIcs to the dirt-ct ion of thr 
tunnel, and the till ow is not erenly distributed through it, hrrt srPrnv 
to hc: nrntnged in ill-defined streaks thnt n l n  pmllrl tn the joint*. 
Assays of picked sxnlples from this tnnnel h ~ v e  yieldcd 83 h i ~ h  nu 40 
per cent of tin, bat no avemgo samples hnd been taken or as.wya1 nt 
the time of the writer's visit, and the nvemge rock from the dump 
will probbl. show only t~wces of fin. A hotrt ha1 f a mile north of 
this tuunsl x great dpaI of float om of w r y  high g m d ~  has been picked 
up on thc! sucfacac? of t hc ground, and r o n ~ i ~ l ~ r a b l e  pro~pct~ing FJJ* open 



c~rts bas bccn done to Imtc thc lvrlc. This localit7 is  near tho con- 
tact Iwtwccn the limestonc tlnd ~c Inrp* r~ffsboot fl-oul the lr~ain graniic 
ruau~. ta~ob~b1y none of the ~-ii.l~ ore bas 1)cen fount1 it1 plnc~., though 
orlc af the prospect holes showc; a t llin scnm of tourn~afinp. ~ i m i I ~ s  to 
t l l ~ t  wsocint~d with the tin orc il l  thc contnct l ~ t w c e n  thc pnnite 
and limestone. 

The praspccting an this mountain hag ~~nfrrrtrrntlkly hccn rlooc 
mostly on Ehc .surfncu nnd fit nmnp scxtfercd placou, trslfallp ns nst'ss- 
rnent work, mcrr!Iy to hold tbc ~*n~iouu rlnima: co~~~cc~ucritl+v tho devel- 
opment of pomihlc veirln or lodes bas !:not been rotnulct~samte with 
the work done. Jn ou ly or~c cxqc has ow rontnini~~g morr t h ~ n  tmccs 
of tin ncturtll~- 1 1 ~ 1 1  fotialcl i n  the hcrl rock, and f l ~ l - t l l ~ r  work will 110 

requirect to demonrltt-alu \ ~ l ~ e t b c r  or nat oru: bodies of com~i~on:ial 
vnlae exist. 

NHOORS 3IClI;STA t S FItOSPEL7S. 

Cot~dderable prospect in^ for ti11 ass do~lc! on thc tiurlnce of T3rnoku 
Motlntrtin, which is louakd ttI)out 5 nlilll.; north of tbe  Lo~t  Rivera loval- 
ity, and lode deposits ~ i m i l ~ r  to t hwr  at Zort Rirer arc r c p r t e d  to haw 
heon Pound. The lcwalikp hns never I w ~ n  tlsnmined it )  dc t~ i l  hp tho 
writer, lrzit apccilnras of ore t lrat WPTC r ~ p ~ r t r ( l  to Ilavc Jlrtell found 
hcrc wcrc wen at  Somr. Tllio orr! i s  sitiiilnr in cbimter to f hat 
obtai~led f ronl Lt~c n l t r l ~ d  poi-phyritir! dikc.; of Idst Rirer. 

F ~ r s  Mountain ir locttted ~ l m u t  fiO mile* novthnist of C F L ~  Prince of 
'IVnles nnrl A f j  r11iIc.4 nmt11 of Port CIit~rt~cc. Iliki? Cape ;\lo~rntnin, i t  
consists of II f i ~ r l i t ~  MUSS s~rro~indcd by sl~ltcs and limc*tonts inta 
which it  in htrudrd. Savel-ul ~wlrt.ies of prospcto~s drrii-ching For t in 
ores I-iavo visitcd this locnlitj- during tbc lnst two yenrs, und lliltnp 

speci~nons of rock nuppsed to he tin ere hare hcrn h r o u ~ h t  out. 
\%'it11 on0 cxcr?ption, none of these which were examined by tho n-ritor 
contain more than tl-acen of the ~nehl. 

Outside of the oornrrcnces ritrtccl rllmre, tin orc i s  not, known tu h e w  
hccn found in plnue unymhcrc in AEahkn, Thcw Iocalitics arc 1111 irh 
tho York 1.egian of nfwa~rl  l'cninaul:~. IVlriIe the writer wnu nt 
Nonlt! in the early part of the past season, however, a spacimcn of tin 
ore mid to haw ljeen found i n  the v?gion no1.th of Cape D a r h  mas 
rcferl.ed to I1 irn n proqwctor rvliu hnd ~r tent l ,~  rrh~rned to Y L orno 
from Sorton h y .  The npccilr~cn ~ e c i r ~ r d  to br! ri piavr, of granite tlnt 
Iiad moogll mtssitnrit~ disscn~innf~?(i t l l ~ ~ u ~ h  it to ~nnke up possibly 
10 per c~nC of its weight. If this lind turns a d  to Ire p n ~ i i n c ,  it will 
indicatn n widc rlbtrihutiou of tin-bearing tcdgcs kyond the limits of 
the York region. 
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PLACER-TIN DEPOSITS. 

Tin o w  in the form of pebbles disseniinated ttrrough the alluvir~ol is 
more mqilp det~cted nnd mora earilp mined than the same are con- 
f ind in the brd r w k ,  and in a region overrun hy prospctors search- 
ing for plnmr gold, acl i~ Sewnrd Peninarrla, t.ho distribution of the 
atream titi will he determined laag before ita sources in the berl ~vck 
havo hecn found. Sn~alE spmirnenu of ntrenm tin have been found 
in tho northern part of Sewnrd Peninsulrt, from C a p  Frincc of Wrrles 
to tho ~ o t ~ t ~ h  R ~ Q P B  of Kobfihua Sound, and in tho southern p r t  of tho 
peninsula the oro ha% lwcn found in neveml stretime of the Nome dis- 
trict. Tho tin-bowing gntvels nra shallow nnd of low gmrle, and in a 
mgiorl of high wagen I ~ I I ~  ~ h o r t  working smmns, on13 thc most 
promising doposits of tbis Idad can possibly be worked at R proM. 

During tha past Ronson plttw-or mining for tin mas in progress i n  tho 
York region on Hock Cmelc, nnd good pmspech are mportetl to have 
beon found on York R ~ ~ R I " .  Specimens of tin ore mere discovsrcd in  
the grevols of onc of the ~trennrs of the Pairhanlrv district in -the 
interior of Atwka. None of these localities have heen visited by the 
writer during tbc past u~nsorl. 

B~LcX. C~+eeIr: 1t:11, placm,v.-- Rack Creak, which i a  situated about 90 
miles north of York, IIRS l18erl the centeI. for placer-tin mining opera- 
tiom sinm 1901. During the % w o n  of 1904 these operations mere 
resamrd an n, nonlewhat I~rger scnltt nnd the ~ o u n d  w s  hand led with 
hor5fic;s i ~ ~ i d  wrapah. Iron ~ i f l e n  of the Zlringnri~n type were used in 
tbe H ~ U I C C  h x e s  ~ n d  about 25 ouocca of p l d  were sepalated by pwn- 
ning t l ~ n  concentrnta from the 6r5t three or four hara. An unsuc,cesa- 
ftil lttteulpt was mnda to haul tin ore from Buck Creek to York with a 
traction nngiac. Thin machina moved itwlf sererxl miles 11p the 
Anikovik River, on the road from York to Buck Creek, hut was 
ut~rthle to cross the turidra. I t  is ~eporterl that ahoat 60 ton8 of 40 to  
50 per c ~ n t  ore wern ohtained on Ruck Creek and hauled with borsev 
to l'ork. In the latter part of Angttst there was EL pile of about 43 
tons of tin ore at Tork await in^ shipment. 
YorX. Rk~e~..-Gonsidem!>Ie p~wspecting was done early in the s w o n  

on York River, n western hranrh of the Pinguk, whir& flows northward 
from Brooks Mot~n l t r~ i~~ .  Stnul~m tin i s  r c p r t d  to hat-e beeheen found in 
the gravels for mo~-1. than P O  miles alo13g this zice~.  In the samples 
.wen l ~ y  the. writer tlir cwsihrite is in tine grains associated with ~rnall 
amounk of alagnetitr., @met, tourmaline, and qtrarh. The stream 
is mid to he ~lr pro~~~isi~tg ns Wrck Creek, but it is somewhat wore 
difficult of HM'CSY f r tw~  the cnart. 
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Otltt,~. I~caldtic.~.-Smdl specitnens of tin orc, consintiog usually of 
snl? H few pieces, httvc pl.ohul)ly bcco fva~ ld  during the sewon on 
srvetxl of the streams where mining was in progress near Nome. One 
such apocimsn reported to the writer wrbe from thc gold plrlccrs on 
the divide between Dry uud Dcxter creehr, and a c-onriderrrhle ~rnount 
of such ore was found on Gold Bottun~ Ci-eek, at tho head of Snake 
River. 

FAIRRANK3 VTSTRTCT. 

CIaar?! C$*cr!k ~ML'L~.I*I~CL'WCC. -Small :unountu of stream tin wcre jilso 
found during thc sewon i n  the ~~Iacei-s of Clwry Creck, in tho I';tir- 
lranks district, on thc lor\-er Tsnaaa. A specimen of this kind 
obtainad by Mr.. Frank L. Hess. of tbe United Stntes GeoIogical Sur- 
voy, consistb of scveral rounded pieces of cassi telsit~ resemMing tht~h 
of the York region. 3'bi.r dircotrer,t- seems tu I)r of sci~nt~ific: ~mltther 
than economic inq~ortance, since, ttu in the Dawson region, the mioeial 
is found only in mall clwntities. 



Ry G E ~ H ~ ; s  C. Ill , i tm~. 

INTRODUCTION. 

TIw nttmlpts to de~*n\..nlop oil ficldn in  ~Ilfinkn, whirh ~v,vrrr h n p n  in 
1W1, mrm continirnl d u r i n ~  thr: rrlllrlnlcr of I?rlll. l ' h r  wr.itc*r Imw 
sl lmdy" dr~rrilwti to nomr ~ x t r n t  tho p*o!r*ry rlrld oil intlirabioa.i in 
the Cr~ntrollcr Jltty, Conk Inlrt, unrl Udtl I b ~ y  fiv2iIs, 'rF~rsr ticldr, 
topthrs wit11 murh i n t ~ r w n i n ~  trn-it or.^. wpm rrvisitnt tFrrrFng tho 
slurlmcr of 1904. The fnllo~citrg pnRr*u co~rtnin tho u(ldit ion111 kr~o\r.l- 
cdgc p~inetl cturiap tho past seawn ruld a ~tntfirnant. of tho progress of 
derelopmcnlt. 

COMTROLLER BAY PETROLEUM FIELD. 

Tbc Cnntroller R R , ~  petro1~11~11 liold i~ ~ittfafed an tho shnws of Cnn- 
troller Bny, RIPOII~ 25 milea uotltlir~rt of t h *  I I I ~ I I I Z ~  or Copl~rr Itiver, 
in Z~tjtude 6f12 10' X., loitgtittidt~ EM ' 90' 11'. Thcl wfrion within 
whit411 the13 am indirations nf ~lrtrrrlrnl~, land whem \rclln I u ~ v o  
hcen drilled, is  about 2fi rni1c.n Errllg f ~ ' ~ I H I  C : I ~  to W R ~ ,  nnd 7 n~ilrs witlc! 
from north to youth, nnrl i q  witnnt~d l~c~t \vct~n  Ilrring Lnkn ~ n r l  G n -  
tmller l b ~ y  nnd h t w c ~ t ~  thcl rirlgc \re4 r l T  ICtih~llrt rrnrl tlio Mout~t 
Xicchnn~nk region. 

Tho m c h  of the ~ontrollcr Ray region include, n sericn of enmplrx 
scniiu~ehriiorphorrd I w d h ,  R wrie.i o f  oil-l~c~rrit~g F ~ c v n r  ?ihnlar (Krtrtlln 
formation), A serie.s of Ol igocrne coal mra..itr n:.; (Knsti  taka forttlnt ion), 
n serien of Mioccne c o ~ i g l ~ n i c l ~ t e ~ ,  ~~nd9tfl l lrk.  I L I I ~  F ~ I I ~ ~ P R ,  R drlv 
igneous socks, and R l n r p  HI'CIL of ~ l l ~ ~ v i n l  nntl ~laeinl dapc~$it?i. Of 
these the pct~~olcurn lwlt y roper. inclzidcn only thc KntaZla formntion, 
some igneous ~wks, nnrl tl l lt~vinl drposita. 

'The K ~ L ~ I I R  fal.nantion co~lsi.cts of n H F ~ ~ C R  of dark nrgillnceoun rand 
rarhf in~r~oun shales, with oecn.iiorml h n d r  or s~tl~dritone. lirnrrtonc, 
~.an~lorne~-at~,  and vofranic. wh. Thcsr! arc the tricks tltrough whirit 
tho pdrolelnn of thr! region r~fichrq tIEc g t ~ r f n c ~ .  'l1ttcp nro typivnlly 

- -- 
a 88111. U. 8. Oeol, Wrtrvcy SR. !.%, IW, pp. IIRkW!. 
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expoved in the region to the northeast of Rshlla along the h n l u  of 
the Katslla River and in the mnge of hilh to the e ~ s t  of it. From this 
point they extend ~ar~tward, wc~~pying the whole of the poninunln 
between Rering Lake arid Gntmller Ray snd outmopping in all the 
hills mnth nnd mst of Bering Riwr ~xcvpt (probrrhlj*) the Oknlee 
Mountains. Good exposures were seen on the west shore of Hering 
I,ake, and it is possible that eorne of the shnlts and sendstones of 
f i p k  and Winghum islrtods represent the sama forantion. No 
estimate couId bn made of the t,hiclrncss of the formation hcause of 
the complicated ~tn~r:ture in all the districta where it is exposed. X 
few fossila wIlirh have heen obtained indirato +,bat the formation ib: of 
Fowne nge. 

The ewkm shore of Bering River and Controller Bay, from ~t 

point n l i~h t ly  helow tho m o ~ ~ t h  0.5 Stillwater Creek to the ocean, is a 
Bat plnili of wnd and mtrd, convtanlly gt.owir~g by the addition of 
w~dilnent which the stream8 from tho southeastern margin of the 
Boring Glacier carry and deposit along their courses and at their 
montha. Monnt Nitchawnk, >fount Ofimpbell, Moant Cirlndjl, and 
other peak8 risa like islnnds from out this plain of sand and mud. 
It seems certain that a very short timo ago they were jslands in an 
older extension of Con troller I t a ~  mhiclt ha9 h e n  filled br  the eedi- 
ment of these glacial streams. 'L'heso d~posits  tire known to have a 
thickness of over 580 fcat r~i one point on the Bering River. This 
material floors tha vdtey of Ktlt.1~11~ River and of the stream whiclr 
heads near it m d  flows into Ikring h k e  to a, depth exceeding 140 
feet, and it also tills t l ~  lower. couraev of motit of tha other stwrrrs 
wbicb enter ControlIar Bay. 

Another series of deposits coatempt-nncom with the lust, yet dif- 
ferent in origin, is rudo up of the hmcbeu, islands, and bar6 which 
tba waves of the m a n  are building dong these R ~ O V P H .  

hreral igncouv art~*.se.r mere @pen on the west shorn of Bering 
River, near iLq mouth. Theae inducle sevel-al dikan of a light- 
colored, Hne-gminod rock (knhtivelp determinet1 ttndt!r the micro- 
scope Eo ho tt ~~licrogymnite) and 8 fine-grained, dnrk-green igneolr~ 
rock which, upon examination, proves to be n chloritized tuff or 
rolcanic ash. 

BTRDrnBP,  

The structure of this region aplleam at tiwt flight to be extremely 
complex, the strikes and dips being of almost illd~scrihable irrega- 
larib. Careful study bas, however, R ~ O W I I  that part of tha irregular 
outcrops consist of large bblocks that have h o n  diupl~ced on the steep 
hillside by g m v i c ,  while sorue of tho irrogalaritjes may be due to a 
minor crumpling in the softer h ~ d ~ .  0 t h ~  rs mag be due to faulting, 
but the amount of intluence of this factor is  not known. 

Bull. -9 
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After t h ~  irregularities due to the abve-mcnt.ioned mmes hare 
been elirninatd the following stn~cturtrl f~aturev distinctly appear. 
The region consiatn of an undetermined number of ~~otmllel, clowly 
foldd nnt.iclinm and spclines, with pitelling' axes that extend in an 
a\rempo direction 3. 35" F,. The prcmiling strike is  northcast and 
muthwest, and the prevailing dip is  from 3jo to GOG. The m o ~ t  
plainly developed of thesp. folds nm the Kattllla Vallcy anticline, bbo 
StramFlerry Point syncline, and the Chilknt Creek anticline. 

Tho Knhlln Valley unticlinc oxte.nds through the. K a t ~ l l a  Valley in 
an a v p w  dimcbion of li. 3HL' E. E : x ~ H u ~ P ~  nn the western Hunk 
s h o w 4  strikes of N. 55' E. nnd S. 85 - E. with northwentern dips, 
carjing fmm 18" to f i5O on the w ~ s t  shore of Rering Lake, and a 
stlaiko of ahnut N. 40° E. with R nortbwwk dip of 70. near the mouth 
of Deel) Creek. The stmta are almost continuo11~1y exposed along 
tho castern flank in the high ridae that forms the eastern aide of the 
valley. The strike mrien from north to N. 40'' E. and tbe dip is 
southenst at an a n g l ~  varying from 3 9 O  to 60j. The outcrop in the 
high ~olrthern peak of t h i ~  ridfl is an unexplained irregularity, for tho 
strike in  here N. 60" JV. and the dip is sot~thmard at nn angle of 35L. 
Apparpmtly t,he strtlta have heen abruptly flexed or funltcd tit this 
point, striking almost nt right angles to the rwt oi' the ridge. 

The Stmwhrry Point syncline adjoins the last-mentioned fold on 
the snutheaet. The rocks are hwt expsed in the crescent-~haped 
r i d p  that forma the nortllorn shore of Stmwherry Harbor and pro- 
mnts its ccmtave face toward the sea. The dip is everywhere toward 
thiti concavity, changing from southwest at Point Hey t;o sontheast at 
Cave Poit~t, ~howi  n g  tho presence of a pitching ~yncline of which only 
the nosc i~ on land. This fold hcomen leas ovidsnt an one crows- into 
t.ho stecp dopes in the vaIley of Mttry Creek, but can be tmed in a 
genemi direction of %about N. E. almmt to  Bering Lake. The 
outcmp~ in the valley of BurIs Creek are on the @astarn Bank and near 
the northern end of t b i ~  fold. These outcrops show great loml varirr- 
tion, many of them d0iibt~1e.w being large blocka whic.h have hsmme 
jnvolved in landsliden of great magnitude. 

The fold next etafit of this whose presence is definitely established in 
tho Chilknt Creek nnticline. This ia  a ~ b n r p  fold whose axis exhnds 
N. 3 P  E. through thc valley oF Chilktrt Creek. The center of the 
antipline i~ very steep nnd is locally cmmpled. The dip on tbe flanks 
Rverages al~rllt  45;. 
The ridge e u t  of this raIley hetween it and &ring River is appsr- 

cntIy synclina1, with a strike rrtn~ing from E. 35- to 40° E. This 
fold is very sharp along the axis, for the rocks at the mor~th of Bering 
River stand vertiml, though frrrther up the river the dip is northwest 
at an angle of 40". 

The game northeast strik~ and northwest dip may be seen en Kapk 



and W ingham island3 and in tbs hills of the Nikhawak region. Ew,h 
of these arm, considered independently, is therefore rnonoclinal. 
The intervening arean, where thc solid rock is  cont?ealed by water or 
lowland, are po broad that the general structure a n  not be ruade out. 
The oil region is bounded on the west by an area of ~emimetnn~or- 
pbosed rocks, from which it is prol~hly sspalrtted by a fault. 

The area north and northeant of Rering h k e  is in ~rea ter  part of 
monoclinal stl-~lrture and of ancertnin structural relations to the region 
south of the lake. 

DEVELOPMENT OF THE FIELD. 

Fifken wells had been drilled or .ryere drilling in this region in Sep- 
tember, 1904. Of these t w o  are in the Kahlla Valley, one is 3 milea 
east of Katalla near Cave Point, two are on Strawh~ry Harbor, nine 
am between the b e d  of Kahlla Slough and the mouth of Bering 
River, and one is on Bering Rirer sho~~t 4 mjlm ~ b o v e  its mouth. Of 
these wells, three (one in the K ~ t d l a  Valley, one on Strawberry Rtrr- 
bor, and one on Bering Kivei-) were abandoned before they reached 
bad rock. Four of them (one in the Katalls Valley, one at, Strawberry 
Hwrhr, and two west of the tllouth of Rering River) are dill drilling. 
Of the ~mrnaining eight wells, three mere mentioned in an earlier 
repopt." One of these wells in  now furnishing oil which is used ~s 
fuel at the other wells of the name company. No statistics regarding 
the present production of the well are at hand, nor is it known how 
much greater the yidd might be if the well were pumped continuouslj~. 

The following ia  a record of this well as reported by the A h k ~  
Sham Coal and Petroleum Syndicate, and published by Mr. F. R. 
Oliphant: 

....................................... ............. 6 feet surface drift .-:. 
10 feet deronqmed shale ................................................. 
140 feet light-colored Imle ................................................ 

............................................... IS feet finegrain artnctstone 
Onehalf font coal containt4 in the mudstone .............................. 
190 feet dark shale, very hard.. ........................................... 

.... One-half foot cpartz c~ntaining irori pyritw, und rbontajned in the ahale-. 
1 foot oiI sand and flow of oil ............................................. 

- 

TotaI .............................................................. 
Length of 12-inch c ~ i n g . .  ................................................ 
Len#th of @-inch caaing .................................................. 
Numerous ems11 8howing-a of petroleum and natoml p a  were encnunkd rn the 

drill pr-ed down, and at 366 feet s large quantity of ai l  wad developed, which 
flowed mtrre petroleum. The well is pair1 to have continued to flow until cap@. 

*Bull, U. 9. Geol. Sunres KO. TL5, pp. &%3m. 
bThe grcductiwn of petroleum in 1KQ: Mineral Rmurcas U. &, p. S$K 



The amount of authentic informfition which har been given out for 
publimtion regarding the waIla is extremely ~rnall, hut it is reported 
that none of the remaining fivt? we118 have prodnced oil in mrnmerci~l 
quantities. It is furthermore said that none of them h v e  ~ w c h e d  
depths exceeding 1,100 feet, in which case it may he assumed that the 
possibilities of tha field hare not yet boen conclusively tested. 

G m t  difficnlty has bean expc~ienced in all prtrh of tha fiald in keep- 
ing  the holes stmight ~ n d  free from wahr, These difficulties and the 
dbtanee from all points where npcoial fishing and repairing tmIs can 
be procud  kwe mada propem vary slow and d a p  drj.riFling some- 
times i m p i h l a .  Perhaps somo of the welt would have h e n  more 
rmcm~shl if they could hrtvc heen wntinuod to greater depths, 
Mr. F. ZT. Oliphant, i n  surnmariainp: the developments daring 1903, 

mid of this field: a 
The deveiopmenh in Alseka  daring JW bare not reeulted in any mmmerciaf pm- 

duction d petmlenrn, notwithstanding the anmeroue 8urfm indiatione and the 
wells that have hen mmp?cterl in tho mpposed pdnctiveterritory. Thapms- 
pectnm ~houl(1 not., l ~ o w ~ v r r ,  lw diRoonm&, although it may y n i r e  patienos and 
r d u l  pm~pvting wit11 the drill to tap the teeervoim, whose exktene m m s  ta be 
indicated by remarkable nilrf81:e shows of bth petrolenm and mtnraE gw. 

Throe woUs which wero locatd on mud flab at some distance from 
high land or from o w s u r e  of solid rmk had dificulty or did not 
succeed in reaching bed rock. In two the drjw pipe was sunk 
to depths of 24U and 680 feet through mud without r e w b i n ~  aolid 
rock. Thew axperirnonta show conclusively t.he inadvisability, in the 
prcnont ~ t , n ~ n  of development, of attempting to lorah welIs on the 
flltts. After e field is proved, tben tba mudffatsadjoidng itlongi- 
tlrdinally may be considered to  have a speculative value. A t  preaent 
there is no idca t ion  that they are worth anything, 

Another iilustration of the folly of investing in the low p u n d s ,  
and elso of investing without thorotlgh in~esti~etticln, i.9 the w a  of a, 

trrrct which w&s e takd  and sold for $1,700 during last wintor. In 
the spring the a u p p s d  land floated and meltod entiroly away, the 
~tnkw lwving h e n  driven in tha ice off the ahom of Controller 
Uny. It is pnerallp believed in the region that them was no intent 
to defmucl. 

RRUTIW OF P&Paomn11. TO R F a ~ I I ~  

Mnet of the more important neepages between Kgtalla and Bering 
River fall rtpproxifnrttel~ on three atmight lines, mcb having a general 
northeast-southwest dimtion. These lines %re nearly pmlla1 ta the 
strike in thait ~icinit?~, and are undoubtedly influenced in position 
and direction by the structure. They probably represent t.he out- 
crop af o i l -bring strata, The emternmost of them is on the 
western flank, but very close to the crest of the Chillcat Creek anti- 

u !rhe producllon of ptmleum in 1m Mimad - c. s., P. a 



cline. The weskrnmost is on the eastern flank, and abont halfway 
down the Katalla Valley anticline. Those in  the t?tlley of Rurls Creek 
are in R less certain structural position. The gan  springs On the hnks 
of the KataIIa River a m  probably located on o r  near the crest of the 
Batalla Valley anticline. I t  Beems probable that in this, as in  most 
other fields, the occurrence of oil i s  controlled hy the structure. The 
location of the anticlines and the structulull position of the stlhat.n out- 
cmpping at the lines of seepnges will prohnl>ly prove to he thc ~afest  
guide in the location of the wells. 

THE COOK INLET PETROLEUM FIELDS. 

But little of economic value: can be added to the de~cription of the 
structure as dven in earlier publicntion~.~ The Mesozoic rocks use 
much thicker than was ptwviously estimated. The Middle and Upper 
Jnrassic rocks, overlying the surface rock where t.he wells Rra being 
dri!Ied, are s h u t  7,000 feet thick. The underlying bede prohably 
consist of about 1,000 feet of Middle .Juramic, an unknown ~rnount 
of Lower Jurawic, and probably nt Icast 2.n00 feet nf Tria~wir. Thp 
structure has dwady b ~ e n  drscrihrrl. 

The first well at Oil Bay mas begna in 15% and hm been drilled to 
a depth of somewhat over 1,000 feet. No log of this well or any very 
authentic information can hc nbtaincd, zuy the property bus changcd 
management sevcrrtl timm. It is reported that gas was encountered 
all the way below 190 feet, and that considerrtblc oil was fo~ind at n 
depth of 100 feet. The flow of oil is repo*d as having been esti- 
mated at 50 barrels. On drilling deeper a strong water pressure was 
encountered, which shut off the flow of oil. Tho well is now over 1,000 
feet in depth and affords a continuouus flow of gas, which at times 
becomes very strong. Attempts bttve bean mnde to ~ b u C  off the flow of 
water and either remver the lost oil or drill deeper, bnt without 
BU(XesB. 

A second well, located about a quarter of a mile west of the older 
one at Oil Bay, was drilled dtrring the summer of 1904. 

Record of ~wdt a8 ~ q o r l e d  by A q s &  B w m .  
met. 

SarrMmne ................................................................. 200 
s h l e  ...................................................................... 120 
Oil and some gaa ........................................................... 1 
&hale (caving) ............................................................. 121) 

The well was abandoned ~t a depth of 450 feet because the &ale 
caved sa badly. 

A t b i d  well, locahd about 250 feat soutIl of the last, was also drilled 
during the summer of 1904. 

The enelha1 sequence of stiBattt was the same arr in the lmt well, the 

sBnll. U. B. Qeol Bnryey No. r26,lsW, pp. 876379; Bull. U. S. awl. Rumy No 266,1996 



nhale continuing to the httom of tbe ho l~ .  The well w w  msed to a 
dopth of 630 feet. Oil and gns wesc encountered nt a depth of 770 
feot, thora bring three n r n ~ l l  oil mnds, pwh 6 tn to inches thick and 4 
or 6 foot apart. The production of the well was estimated at 10 bar- 
rels. The caving rock waa encountered at 930 feet, Work wrrs 
stopped at  a dapth of 900 feet at the end of the sewon. Cdnsidernble 
PH W R ~  C ~ O O U R ~ , P F C ~  at vtlrious depth, the pressurt! at times heing 

. ~ t m n g  ~ n o l l ~ h  to Fitoy the water up in the derrick to n hcigltt of 
20 fept." 

A wcT1 at Dry B R ~  WRS d~illed ko R depth of 320 feet in tho mmrner 
of 1909 without ~ncounteriag oil. The tools mem then lo~t  ~ n d  the 
htde wtw filmntlond. In AupyrrE, 1M313, a new well wnH started in cloao 
prexilnitj* to the fiwt, but not much mas ~ccomplish~d,  nnd work wan 
dimnt inaela few months latt?r Fwmnst? of an nmident to th t~  mnrhinerj*. 
so thin^ hag k n  done daring last. wason. 

THE COLD BAY PETROLEUM FIELDS. 

The hurtid obserrationa which the writer m d o  in thia field in tho 
mummer of 1903, and which have h n  almafl~ p u b l i s h ~ d ~ ~  have 'heen 
s~tpplurnentd by a much more cwreful exsmination during thc summer 
of 1904. ltnnr new fscts harp k n  ohtained which make it necowary 
to redewrib the gdogy. 

Tbe following rwh are a@ in t h ~  G l d  Rny-RP~h~rof Lake 
region t 

C T m l  &ion in the VoM l%ty-R~ftmqT Ink region. 

Naknek forrnsr UpperJamic..,.. Arktm,eong lnmerntc ,  S,fl00tnfi,IYIO 
tinn. ~ a n ~ l s t o ~ l ~ ,  final ~11nlr .  

The coam crystalline rocks (grnnitn, gyenite, and rnckkcl of ~imilar 
textore) occnr in hrl t that rum p r a l l ~ l  to tht? I~ngttl of the Alrl~kn 
Peninsula. They cross thp l o w ~ r  enrl of Herhartlf rind Nnknek lakes 
and possibly underlie tbc Cold Rny rrgiott. 

--- - -  --- --- 
a I n b m t l o n  ftmlshed Mr. A m 1 7  R O W ~ . ~ .  
bSnll. 11. P. Cfcol. Grim So. m, 1901. pp, sul%ru: Rut1 I'. 3. Oenll lum3cy NO. W, I=. 

EnmhLi for- 
~natior~. 

Midrllr , l u ~ i c .  . . . 
TI-~RBR~P ..-........ 

Shalr, ~ a n ~ l n t n n ~ ,  nnrl fi 
l i t t l~  lirritwttrr~c:. 

Rhntt?, limmtnne, anil 
P Z I F ~ ~ .  
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The Triassic rocks occur on Capo Kekurnoi nt the e d r n  entrance 
to Cold Bay, and on some of the capes tlnd islands to the northertst. 
They doubtltxqs underlie the Jurassic throughout t,he Cold Bay region, 

The Enmhkin formation occupies both shores of Oold Bay except at 
the northeastern promontor_v (Cape Kekurnoi) and at  the head of the 
\my. It also extends in a belt along the shore of Shelikof Strait from 
Cold Bay to Dry h y  and probrtbIy as far beyond as Portage Brtp. 

The Naknek formrrtion forms the shore of the bwd of Cold Bay and 
mcupies the entire interior region aq far west arts Becharof L~ke. and as 
far north ad Katrnai. 

The posL-,lumwic rolcnnic rocks occur in a discontinuous belt near 
the center of the peninsnle. This l d t  incluileq ~everal \-olcanoes which 
have been active i n  eomprativcly recent time. The Favas are probnMy 
all either antlesih or I>a~dt .  

The most atriking structural Imtt~rev are Sn anticline with a 
northead-southwest axis extending from rt point 315 miles abovo the 
mouth of Oil Creek to Kailsta and a syncline estcnding from near the 
mouth of Oil Creek northeastirarrl in to Cold Ray. The northern end 
of thiu syncline is cut off 11s a fault which extends up the vallsy of 
Dry Cr~ek. The anticline terminates by flattening out, 

The dip is quite uniformly northmestward on the north  hare of 
Cold Bay and on the north side of Dry Creek. Along tho south- 
eastern side of Becharof Lake i t  is nnrthmestward ~ n d  westward. On 
the western shore of Cold Bay it ia northwcstwerd or horizontal. On 
Dry Ray i t  is southeastward. The d i p   eld don^ exceed except 
toward the mouth of tho by, and nrc low and regaltlr over wide 
&rem. 

The region between Becharof Lwka ~ u d  thc Becharof-Cold h y  
divide bas a uniform westward and nnrthwestmrd dip. This dip is 
revera~d again nmr the center of the peninsula, so that part of 
13eeha1-of Lake lies in a syncline, while near i t s  l~orthwest~rn share EL 
shrrrp anticline is mid to rise, which brings to the surface not onlg the 
entire fiedimenhry selie& h r r t  ttlso tho tnasr; of coarse crystllina  rock^ 
t.h:.brrt form the core of the peninsula tl~mugl~out most of its length. 
There is also great anticline pncallel to t.ho noilthern coast that has 
its axis near the ends of the f o r ~ 1 ~ n d ~ .  

INWICATIORS OF I'ETROt1U.M. 

There are 9everaI seepages at the north end of the anticline near 
the oil wells, In ail af these the %ow of petroleam is large and con- 
stant. One of them furnishes lubricating oil for aae at the wells. 
There i8  also a couaidel~ble flow of gas ut one of tbese seepages. 
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Other seepages, not seen by the writer, are reported from various 
places along the crest of this same fold, near the head of Dry Bay, 
and elsewhere between that point and Kanata. There are said to be 
even more i~r~portant  seepages on the west shore of the south arm of 
Becharof Lake. 

DEVELOPMENTS. 

Three wells were begun in the summer of 1903. They are located 
ahout 5 miles from the landing on the west shore of Cold Bay, at  an 
elevation of about 750 feet above tide, and are distant about 9 miles 
in an air line from Recharof Lake. 

One of the wells begun during the summer of 1903 was abandoned 
in the autumn at  a depth of several hundred feet, and the derrick was 
moved to a new site a few hundred feet distant. Very little drilling 
had been done at  this point up to the time the writer left Alaska. 

The second well was drilled to a depth of about 1,40'0 feet. The 
drill is said to have penetrated several strata filled with thick residual 
oil having about the consistency of warn1 pitch. This well was finally 
abandoned during the summer of 1904, because of the strong, contin- 
ual flow of fresh water. It is now certain that this well is situated 
near a fault, which fact would seem to explain the presence of large 
amounts of fresh water at  all depths, and also the absence of the more 
volatile and fluid constituents in the oil. The machinery from this 
well has now been moved to a new location about 2 i  miles southeast- 
ward on Trail Creek. At last reports i t  had reached a depth of 
1,500 feet. 

Record qf ?cqell at Cold Ray. 
Thickness in feet. 

Sandstone ............................................................... 76 
Hard sand, with crevices ................................................ 39 
Sand,with hardstreaks .................................................. 85 
Oil sand, not hard.. ...................................................... 40 
Sandstone, with hard streaks. ............................................. 60 

............................................................ Oil sand, soft. 8 
Sandstone, with hard streaks .............................................. 82 
Oil sand ................................................................. 25 
Soft, argillaceous sandstone ............................................... 15 

.............................................. Soft, blue sandstone with oil 5 
- 

Total .............................................................. 435 



CHARACTER OF THE Oft BAY AND COLD BAY PETROLEUM. 

Samplw of the oil f mrn Oil BRJ and Cold Rny ham !wen collectd 
by t.he writer. They were obtained Iy ~kimming the pctroleu~n from 
the surface of the pooI~ of water where it was continunlly rising from 
the Imttom of the pd. An e8ort WR;Y nido  to 011tni11 nn much of 
the fresher oil aa p s i b l e .  Vngetnldr: snrl carthy im11ul.ibie~ werc 
removed by stmining throagll coaluo cloth. Witter mukl not he 
entirely removed. Oil for lubriaitlng p1lrrpqnn nt thn noighhoring 
wells is obtained fmni these pmln in thin mennor. 

The fresher oil is dark gmt-n. That which hm mmnined on tho RIIT- 

face of the pool for wame time is dnrk hrown. 
The oil has doubtlca* lo& s Irwp pnrt of it9 volntil~ can~tituent~. 

Tbe analyses, therefow. would not rorwct lg r~prrnant t,he compowi- 
tion of I i  r e  oil from nc l l s  in thig r~gion.  Sut.11 oil wc~uld Itr~vo n lrrwer 
spcific. grarity, higher prc~ntagc  of tbt+ lnoln volmtile constita~ntrl, 
and lower percentago of tha I ~ n n  volatilo cbnn~t ituenh, ~ ~ ~ i d l ~ e ,  R ~ N I  ~ 1 1 -  

phnr. I t  would certainly be hettrr t htru tt~cwn nan~plcs irr 1111 imp.r.ts, 
and would reaernblc them in having a prnf l in  Ilr~gr'. It might not lw 
of as high quality as the Cbnt roller Iky prtrolcnm, F I ~ I  t n~i-erth1r.r~ it 
wo11Pd he a refining oil. 

Tho wtnples were s~lhrnittd to l'cnniman k R m ~ n s ,  of hltirnol.~, 
who mtl~rn the following w p r t  on their k ~ t . s :  

Repwt of lrmts qf oil frorar Oil Rr~y nltd CoM Bay. 

......... ................... Rplflc qrarily nt Rn* F. 0. RTh57.. O.A:&. 1 . I c 1fi.e. B.) 

I~t)lricatirig ails (120 lam. p m u r e ,  .... 18.3 per rcnt. 
:*HIa c.-:irfiO C). 

Distillation hy Englsr"~ methd: 
Initid hiling point ................... !ZWC ........... 
Rr~ninr oil (distillation np to NW C ,  13.2prceni ...... 

n n d ~ r  atmmph~rlc p m ~ i r e ) .  ( 3 . 6 '  B . )  

%OC. 

13.8p~rwnt.  
(2tE.R0 H. ) 

The t1Edillation 01 the Inbticnting oila nnder diminished prewure, correapondin~ to 
reant-ty pmrlirc, wap carried 011 until ~ i g n ~  of dwmpoflition set in .  The rmulting 
mic\ne wan nnmitntble !or n~akinp r*ylintl~r nbk, and was tlieretnrp di~till~11 for 
pmflin t r i th  Tltrr~ purafAn oils contain a conmiderable qnantity of solid ~ m r a f i ~ ~ .  
It wna not precticablr to tlet~rminch the amount of the material with the am11 
amount of oil at our rl~ppoesl. 

hraffin oi!n (by dmtmctive rlistillatinn 
rrnrlrt atrt~opt~rrit. p m w .  

Coke ant1 lorrr ......................... 
Total m~tphnr ......................... 

22.4 r cent. .... (&!LO n.)  
5.8 per rent--. ... 
0.098 per cent .... 

32.0 er rent. 
( ! k . 4 ° . ~ . ~  

R . 1  per cent. 
0.116 per rent. 



The iodine ahrption of the oils and distilIatea ha9 heen determined by Hm~us's 
method (aolntim &ding four horn) and the re~ul$ are here tabulated: 

Thew i d i n e  numbers upon the lnl~ricating oils were obtained npon the mmplm. 
For camparigon, samples of similar oils were obtained from the fitandad Oil Com- 
pany and the iodina numhm determined aR lallnwa: 

Light diatillakd Iabricating oil (spindle oil) ................. 82 per cent iodint?. 
Dark lnl~ricat~ing oil (cugine oil) ............................ 45.4 p r  cent iodine. 

The burning oils were tested in a small lamp and found to giye a good flame. All 
the oil wm con~urnd without incrusthg the wick or corroding the b~~rner. 

The aample OF crude oil  from Cold Bay wm distilled in such a way m to give the 
maximutn yield of burning oil. Under them conditione 62.2 per cent of fair qmlity 
burning oil was obtained. 

The oils are entiply similar. both have paraffin bases, m d  the p d n c t s  of distilla- 
tion are "eweet.'' We are informed that them 8amplm art! "wepage oila." If a 
sufficient yield can be obtained by drilling, a very mitable oil for refinery purpow 
m y  be expected, containing a very much larger quantity of the more tleairablo 
lighlbr products. 

Burning oil ............................................... 
IAuFrricating oil ............................................ 

...................................... Heavy 111bricati.n~ oil 

OTHER POSSIBLE PETROLEUM FIELDS. 

Indications of petroleum have been reported from other parts of the 
A l a h  coast, at some of which land has heen staked or other invest- 
ments made, 

Seepages are reported from the shores of Karnishak Bay, especially 
at Douglas Itivor. Tho rocka in this region a ~ o  shales, mndstones, 
and conglomerates of Juissic age. They are the cquiwlent in age of 
the beds overlying the Enocl~lrin formation in the region to the 
north ~1roady described. The r o c k  are hem hori7nnhl or h ~ v e  very 
gentle dips w e r  Irlrge areas, and it would seem to 2m a promising 
region to PI-ospcct with the drill. If tha Middle and Lower dumasic 
rocks in the EnocZlkin or Cold Bay regions prove to contain oil in coal- 
mercia1 quantity i t  would seem that new fields might reawnably be 
expected on the cmqt at Douglas River and for 20 miles westward. 
This i ~ ,  however, a di6ctlXt placa to  land machinery, for the bays are 
all ahallow and filled with rocks, while numerous uncharted reefs 
extend out many miles from shore into Cook Inlet. The writer is, 
therefore, not inclined to encourage speculation here, at least until 
more encouraging news is heard from the drills already at work, 

Oil B y .  

P e T d .  

17.8 

26.2 
36.8 

Cold B P ~ .  

Per&. 
17.2 

27.2 
36.2 



The geology of the coast between Snug Hurhr rrnd Cbinitnn Rny, 
hetween the east side of Enwbkin Bay and R e ~ r  Day, and hetween 
E>ougltl~ River and Katm~i  does not wurrant i n  the slighteat degree 
any petroleum prospecting. Along much of this coast are only vol- 
canic and other cgatalline rwks, in which tho occurrence of petrolcum 
is nn absolirte impssibi1it.y. 

Petroleum seepages sre reported from the &ores of Kachnmak Bay. 
There is nothing in the geology of the region ta di~prors the occur- 
rence of oil on the north shore of the bay, hut the author dow not 
h l i ~ . v e  that, investment would be justitied, nt ptesent nt lea&, nnlms it 
i a  fibown heyond doubt that good wepages exist. 

Seepges have been ~qeportpd from various p i n t s  on thc Alaqk~, 
I'eninnub to the w e ~ t  of the Cold &J' regioa. 'Iho little is known of 
the structure of this regjo~~ to ~~an-ant  public. advice. 

The indications of pelrolerrnl i n  the Cape Y ~ k h g  region have alrmdy 
bean described in r i  previous pnhlirntion. So drilling haq been done 
in this field r~nd there in nothing to add to the previous d~scriptions of 
the geology. 



BERING RIVER COAL FIELD. 

By QEORBX C. MARTIN. 

INTRODUCTION. 

The Bering River coal field is situated from 12 to 85 miles inland 
from Controller Bay, on the northorn tributaries of Bering River and 
ahout 35 miles enst of Copper River. This field has attmcted consid- 
erable attention in recent years because of the very high quality of 
the ma1 and the great number and thickness of the seams. The 
region was btlatiIy studied by the author during tbe RurnrncrB of 1903 
and 1904. Tbc resultr of earliel- work have already been published in 
abstract," while a more complete discussion together with maps i s  in 
press. Thc latter, although based primarily upon the field work of 
1903, has been revised in proof since the close of the field aeason of 
1904. Tbo fol1owing pages are hence in par% a duplication of the 
chpter on con1 in BulIntin 250. Tho writer has attempted tm present 
tho purely economic fach mora dearly in the following pages than 
was possible with the limited mount of revision allowd in tllc other 
publication. F s h  other t h n  economic will be found more fully 
prosontod i n  Bulletin 250. 

Since the pswge of the law providing for the survey and sale of 
coal lands in Alaska thero has hcsn mnewod activity in the davalop- 
m ~ n t  af this field. The constraction of mnny miles of trails and of 
upward of a hundred nnw prospsct openinga made it powihle for the 
writer, during a brief visit to the field in the autumn of 1904, to &her 
many new fact8 concerning the geology and coal deposits of tbe region. 
Tho result not only confirms the earliar favorsIlIe opinion of the field, 
but proves that the amount of coal is far greater than w a ~  hithartu 
suspected. 

GEOLOGY. 

Tha coal area now known is situated entirely within the valley of 
Bering River and on tha northern trib~~taries of that stream (tig. 8). 
The sauth~~rnor coastward boundary of tha coal ares coincides with the 
position of Rering River and Bering Lnke. The western boundary 
probably lies along a north-south line extending tbmugh the northern 

nPermlenrn fields of Alaska and the Bering River coal fleld: Bull. U. 5. Geot. Survey No. 22.5, IBw, 
PP. = 

b T h s  petroleum fields af the M R e  coast nl AIRnkB, with n de~rlptlao of the Bering River coal 
depoeik Bull. t'. S. Oeol. Burvey No. 250,lm. 



~ r n l  of b r i n g  Lukr. The -1 is known to extend ae far northwad 
tan tho jlartin Hicc?r l i laier and afi far asttrsrd a.: the rrrlley awt of 
4hrhon ;\loanbin. T b i ~  area includes aEmut 131 squttre miles. d t  is  
pon~ihle that further e-qloration u*ill rereal the presence of con1 north 
of Mnrtin River Glader in tho foutbills of the Chupch Nounttlinn, 
or iu the reaion tn tlie =st of C'nrlwn AIo~~ntttin. 

The lowlends hrderinp the nortbm9t show of &ring h k o  nnd 
extending for rr conaidenrble di~hnrt! up the rall~ys of 5 h ~ ~ h e n - l  C w ~ k ,  
Hering K i v ~ r ,  and otbar streamfi arr do~ibtlpxr unrl~rlai 11 with coal. 
The covering of mud ~ n d  othrr .;oft tieposit* i?: prcah1~21Iy rerr thick, 
nnd the unerrtaiaties of deep mining b l o w  i t  nl-it PO ~ r c a t  that thc.sa 
lands must now be m p s d ~ d  ~x of rrry douhtftil value. The Rame 
applies to the r e o n  covered IT the R e r i o ~ ;  Martin Hirer. and Knsh- 
taka glaciers (fig. 8). The estimates given tibore of the cml arm 
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in clad^, therefom, only the high land lying a b r e  and htwmn the 
tidal flutn ~ n d  river flats and the glaciers. 

Tlhr 13~1-hearing socks bave heen designated i ~ y  the writer as the 
K ashtaka formation. which rontains fossil plants of sappostd Oligo- 
cene ap, and i n  the prohahke equinlent of at least part of the Kenai 
formation of tho Gok  Jnlet region, This formation hsn the awal 
~ x t c n t  drwrihd ahore and is adjoined on the sonth by tho f i t rr l ln 
formntion, which it p r n h M ~  o ~ ~ r l i e s .  1h areal and struetaml rrlrr- 
tion to clthtr dormrrtions b the west, north, and east iu not known. 

no. B . 4 k c l r h  mmpol R e r f n ~  RIrcr mal Rdd. showm locrrtlm of w t n m  frmn uhlch sampleno1 
m? m a 2 p d  acre obtaiDerl. 

The Kuditrrka forn~rrtion mnsfeh of pmhblp several thousnd feet 
of windstone, shales, nrko.%, and rolrsnic ash, with mauy coal sezrms. 

Thc prc~si l ing strike over Ebc p m k r  part of the c o a l - h r i n ~  ~ r m  
is almtlt S. -Co' E:. The pm~uilinp dip is northwest at an angle of 
~ h o t l t  asL.. Thin montn-linnl dip is ~ p p a ~ n t l ) -  modified by only two 
faldn within the w ~ i o n  now known. There is at least one fault of 
wnsidcmhlo lrn@h nnd diaplac~rnent, and se~eml smaller oaee. 

One of these folds in  tln anticline expo°,ed near the h d w a b m  of 
Qtr~en C w k  (AR. 9) on tbe divide between the Shepherd Cmek and 
L i k e  Kuxht~ka rallt-ps. Tbe socks bere hare a strike of 3. to 
66" E., with R northwest dip of Aft0 on the northwest flank of the fold 
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and a southeast dip of 58" on the southeast flank. The latter is cut by 
a fault of unknown but probably considerable magnitude. The other 
fold is a sharp syncline which apparently lies in the hills east of Lake 
Charlotte. I ts  presence is indicated by the fact that the dip of the 
Charlotte seam a t  the openings above the lake (fig. 9) is southward. 
It is not known how far in  either direction this southeast dip continues. 

COAL SEAMS. 

Several valuable seanis have recently been opened in the valley of 
Canyon Creek and on the opposite (east) side of Carbon Mountain. I t  
is said that of fifteen openings in the same seam on Carbon Mountain 
which showed a mnge of thickness from 9 to 25 feet, nine openings 
revealed a thickness of 14 feet or  more. About a dozen workable 
seams have been reported from this region. The writer has already 
published the following sections of the coal and coke seen by him in 
this vicinity," those described above not having been opened a t  the 
time of his visit in 1903. 

Four seams are exposed on the east bank of Canyon Creek. Three 
miles above the mouth a seam has a thickness of 2 feet 9 inches, is 
overlain by sandstone, and has a shale floor. The strike is N. 80' E., 
the dip westward a t  an angle of 3j3. The section was measured at  
the level of the valley bottoni. This seam is variable in thickness, 
pinching out somewhat higher in the bluff. 

Four miles above the mouth of Canyon Creek (fig. 9) a seam has a 
thickness of 4 feet 2 inches; i t  strikes N. 10" E. and dips westward at  
an angle of 603 and has a shale roof and floor. 

A t  the south end of Carbon Mountain there is a high bluff, where 
Bering River has been pushed against the end of the mountain by the 
Bering Glacier, and here the following section was measured: 

Section at south md of Carbon Mountain, Alaska. 

............................................................. Sandstone 
Coke .................................................................. 
Sandstone ............................................................. 
Coke .................................................................. 
Sandstone ............................................................. 
Coke .................................................................. 
Sandstone ............................................................. 
Coke .................................................................. 
Sandstone ............................................................. 

.................................................................. Coke 

Feet. 
30 

1 
20 
2 

2to  5 
l t o  5 

3 
1 
8 

19 to 24- 

The strike a t  this point is N. 80' W., the dip is northward at angles 
ranging from 2U0 to 25". 

The valley of Stillwater Creek and Lake Kushtaka has been shown 
to contain a great deal of valuable coal. A trail recently built north- 
ward from the western shore of Lake Kushtaka expbses 15 or 16 

aBull. U. S. Geol. Survey No. 225, 1904, p. 371. 
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seams. The writer has seen one seam on tbe w e ~ t  nido of Lahe K w h -  
taka, which bas a thickness of over 25 feet, and ~cval-al others with 
thicknesres of from 8 to 15 feet. It is reported that a thickness of 
over 60 feet of coml was found in a tunnel in ono of the vrllegs on the 
north side of Stillwater Creek. This was not exposed et  the time of 
the writer's visit in 1903, but the following section wau rneaaured in 
the west bank of Trout Creek, 2 miles above its juncture with Still- 
water Creek and 6 miles above the month of the latter (fig. 9): 

Tho strike is N. M0 E. ; the dip is west at rru angle of 3 8 O .  
The high ridge hetwsen Lake Kusbhka and Shepherd Greek con- 

hina R litrgn nlrmher of seams. Probably, at l m t  twenty of these 
scams aro 5 feet or ~nom in thickoess,and yevemI are aver 20 feet thick. 

The w o s h r n  s lop of thiv refion is drained by Qneen Creak and 
other branchos of Carbon Creek. Queen Creek has cut into tho crest 

FIG. lO.-5wtiot~ ul coal seama Qrleen Cmk. Rcmls, 1 inch-75 leet. 

of a sharp snticlinc, mhicb ia probably faulted an ih m~~theastel~n 
flank, and on lmth ilanka of which con1 seams are sxpmd. The coals 
in this loali ty  are of axtnrordinary thicknem, prhapa having swollen 
into pockets near the crest of tho fold (fig. 10). 

W i u n  of W E  on northw~ut h n k  of &@a Cheek. 
8bale mf. Feet. 
Coal ....................................................................... 27 

............................................................ Shalt? (pocket?) 7 
Coal ....................................................................... 2 

Coal ....................................................................... 31 
Shale Aoor. 

&dim of c0111 an mfl ievd b m k  qf Qm Cscck. 
FL In. 

Cod ................................................................. I4 0 
Shale ............................................................... 4 0 
Coal ..................................................................... 7 O 
Shale .................................................................. 0 3 
( h a [  .................................................................... 2 0 
#hale ........................................................ . . .  0 2 
Chal .....,.............--------++-.------+-.-..-*---++.+--.... 10 O 
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Several pronpect opening8 r-inti two tunnels haw been driven into 
tbe banks of CarbonCreek (tig. 9). One of the tunnel8 intersech two 
seama, the larger of which bm s thickness of 8 feet of cletta coal. 
This ia not the same M the CarImn Creek tunnel mentioned by the 
mriterGn previoug pnblicrrtions, and a130 heIow. Ths latter ie about 
a mile below this and cuts a seatu 80 feet thick. 

Section in IOICPT !rstim,[ on enat brrnk of Cerbon Creek, 
Feet. 

Dark shale.. ............................................................... 2 
CORI -..--..*.-.*..--.-----.--- * - - - * -  - - - -  - - - -  - - -  - . .  20 
Massive, arkoaic, mom-bedded meandstone, with many thin carbonraceo~~a h k e .  10 

The ~ t ~ i k e  at this point, is h'. 6jU E.; smnr  dip^ northwest nt  an 
angle of 60° at the roof and nt an angle of '78" itt the floor. 

The valley of Shepherd Creek above the  nrouth of Carbon Creek 
bn~l Fccn moro extensively prospected of I ~ t e  and proves to contain 
vrtluable coal. The 2N-foot- Yearn at '' Doyle camp," mentioned by 
the writer in an earlier pubIication, has been found to be cut off by a 
fault at the proapect opening and is of doubtful extant. Several 
smaller seams have been openctl recently, of which the most promis- 
i ng  is the Charlot-te seam, on the hilbidc southeast of' Lake Charlotte 
(fig- 91. 

,5cd;ola qf Charkde m n i .  
Pt. in. 

Shale roof .............................................................. lo+ 
Cod .................................................................... 0 2 
Shak ................................................................... O 5 
Coal .................................................................... 9 6 
Shale and d .......................................................... 8 D 

The striko of the s m a  is N. 1 2 O  E.; the dip is eastward at an angle 
of 73". The same eeam hag been opened again nlmnt half a mile south of 
this point. The coal in this seam is firmer nnd should shnd shiprnollt 
with less cfu~lhing than any other seen hy thc wr i t~r  in this field, hut 
at one opening, at Icast,. the amount of ash is exccssira. 

The following section >\an measured in the lower part of the Shep- 
herd Creek Valley (fig. 9): 

~%ction I mi!.! ~~orfhrjml gf Ctrtlnr h!nd;~i!y oia ,%'p1ierd h e k .  
Ft. in. 

Coal...** ----.--.-.........................---......--...---............. 3 0 
Shale ..................................................................... 0 2 
Coal ...................................................................... 4 4 

Ths strike nt this point is  N, 20° E.; the dip is northwest rat an 
angle of 65'). The opening i~i on the west side of the valley of Shep- 
herd Creek, at an ele~at~ion of ahout 200 feet n h r e  Bering Lake. 

?he region adjoining tllc nortl~ whoro of 13ering ~ ~ k e  had heen 
exploiteci-to a considel-krla ~xtrwt drrri~lg thc past season and a srn~ll  
amount of coal mined For lcjcrit we. The senms SO fnr discovered in this 
region are umaller than tl~oue doscribed f l-om other park of the field. - 

aBull. U. 8. Geol. Surrey No.725, lW, p. UZ. 

Bull. 23945-10 



CHARACTER OF THE COAL. 

Tho physical properhies of the coal are rsry much alike in all tba 
seams und in  a11 parts of the field visited hy the writer. The con1 
resembleu the harder bitaminou~ coals of the Fmt more than it doca 
anthmi te. It is doubtf id, too, if much of t,ha coal c o ~ ~ l d  bn sixd HO 

tts to compete wlth aothmcik ma1 for dornmtir: use. I~urtbarmoro, 
under ordinary handling it will prohahIy cru~l l  to alnro~t the mmo 
extent as the harder grades of sernibitr~rninous coal; this will  not 
~eriously impair its vafue for n t e ~ t n  purpows, but will necewitstei 
very mrefi~l handling if it is to coinpeto with Pennnylvania or' Weleh 
anthracite RS a domestic f neL 

The following tahle includes all the ~v~ i lab le  ~ n d y ~ o s  and wtlori- 
metric te ts  which have Iwen made i t p n  the Thing  Ztiver cod. The 
first nine samples were collected hy the nntbor and reprewnt t'he corn- 
p i t i o n  of the entire warn; that isl m 1  WIW cut evenly from the smrn 
from roof ta door. 

Amtym and Ida  qf Bering Kim mIrtIrt 
-- - 

RecalruMel. 

...... 
Ccanyot~Creeka .... ... 
6 .Rnafh~ndofCse-  5 1% 6.811 84.b7 7-78 .Tr Vcqred.. 7,nrl  b83 Fa.07 18.43 

bon Mt. (~oka) .a  
kQneenL-kb ..... Sl 1.10 17.w 77.81 8.83 .71 RBddlah..%,slO a53 SLm 4.49 
7.QneenCresk~ ..... 

...... 

...... 
l O . B & ~ R l v e r a  ......... 7.W 9242 12.19 
11.BeriugRivera .....? .... 14.89 SM h.m 
12. ControU~r nay*..! .... ............ 
13. ~ o n t r n l ~ e r ~ a y *  ...! .... ............ 
1 1 l 3 e r i n ~ R l v e r J  

a m p l e  mllcceed bpO. C. Xartln. Anal* and d d r n t l E r  teRt by Pennimm and Bmwne. 
bLigm lecoliectrd by U. C. blnrlln. AnRlyri* bv E. tT. Snll ivm 
c~n*R.Piri hv W i l t l ~ f i  Plrllr.r, Fklrhnvm 1Ylceh I'rsbll-4m~I byJohn Kf-, r JR permThe 

-1 fir.l;l. o l h r o k  ~~llet , 'h~wka, t r .  f: h., h u l  rlie fbru.iPr. C'aaut: Tranir. Lmt. kn. voL 21, 
1901. T'Rge m:. 

d An111 vai= by W. F. RobFitPfon, Victorla. B. C. P~lhllnhd b? John Kimrpp. jr, ss above. 
rAng:g+w fnmh!~W ecitly F. 31. Fhrphml. I'liblrrrhml t)y J. E. Pparr: A m n n n m n c e  in south- 

a p c t c r t ~  .+lrruku. 'rw~ntlpth AMIII. R~l(rt. ( 1 .  S. Ot~~(lt  Gurvc).. pl. 7. p. 26.3. (KO. 13 is not (mm Icp Bay 
nn llithc.rt#b rc 

~ s r u p l ~ ,  rnn6~~?~~: 'b \r M 4 3 ~ 3 -  Analywf~ by W P. Ailrlehmnd. PoMished brgchrader nnd 
Spellt-ahr. I;rqbl.rryy rnrI %llr;mi Kw~llra?a oI n P#~rtion oi the Cd*ppr~ R I V P ~  Dls fn~ t ,  A ~ ~ .  1). 91. 

'{'aloriw (MITJIII~CII.  
role.- he hwatlon of the -lug from whlch -plea 1 to 9 were taken is &own Iby l l ~  numbeta 

on thc msp. (Fig. 0.) 



RERIXO RIVER COAL FIELD. 

Tho above -1s vary grmtly in mn~position and 'in hat ing  power, 
and it seern likely Ebat in this  tield. as e r ~ v ~ h e r e ,  ~ a c h  seam will be 
found to have 8 characteristic co~nposition. 
If these analysea rr1-e groupd and cac*b group nvcntgd they twcoma 

more eigniiimnt SmpEes 1, E i ,  T ,  and 9 wcrr trl l tzkrn the writer 
from four different s w m s  in a sorncwha' rcstriet~d nn9a. 'E'ho rar~ge of 
variation in this gmup is anfill, RBI !,ring c?; trmlrly pum m remdsl 
both ash and sulphur, and all hare II frli1-1y high conhnt of fixed rnr- 
bon with a low content of rol~tiln lrydmmrhn~ mnd conwq~rcntly 
fairly high fuel ratio ~ n d  h ~ ~ t i n g  v~tluv. 

A 1ma4ip-n nf othcr m l n  for rorn~wrrimn. 
-- - .--- 

I Rceslmmlntt*I. 
i 

Lacal1l.y. 

I 

Penn~gl~nnin, nnthmoltc 
(averup 01 8p1 ........... &am 

Walen, anthrarlb (nrsr- 
n g f n f 4 ) h  ....................... h.91 !L1.42 Y.* I  

f,qalm,t, wmlnnthmclte 

A W M Y ~  of OM?!/IW 1, b, 7, ~ ~ t t r l  i*. 

MoiBtum ................................~............................ 1-14 
Volatilehydm~bons .< ................................................ 10.47 
Fixed wlmn ......................................................... 78.28 

( ~ v r ~ r r ~ ~ e o l r ) ~  ........... 
PmnhontAll, wmtbttnmi- 

tmus ( ~ v e m ~ c  ol MJfi .... 
G ~ r ~ r r t m  Cwekr 8(lmI1!lt11~ 

m l i l r r r l a ( ~ v ~ ~ m ~ n a ~ f ~ ? \ r . .  

Povnl~ontnn (9 11 l 11 n P - 
mr~nt) s~mthlturriinnun .......... (n~a.rr;~o nf 11)l 

New R n ~ t h  Wnlt* (math- 
ern 1~aw1 flplrl~) Wlllml. 
nnli lr(~vtm1*t1121)w .... 

Wnlcr hitnmlno~m (avnr. 
nar- of 3 i ) h  ...................... 

Qminz, hltumlnon# (av- 
~ n q e a f 4 ) i  .............. 

KnnIamn, hltmmlnoas 
(1~vcnrgo I4 ) i  ........... 

New P*~uth W ~ l w  (wmL- 
c m  <.c>nl f i r l r l f ,  hituml- 
nn~m(arernrrr~[ lI )u  .... 

N r w  Sniith \5'1'ntm (north- 
ern ctml  f~ r lc l~ .  IlltUml- 
noiln (ntvernpa' nf 7 ) v .  ... 

-- 

a hwhbnrner C k Ann. Rcp? Wl. P n m q  P e n n ~ f  vnnh, 1S-3, p. :a3. 
h b M ,  El!.. te; ~ihrhnn.  ~ri&nnt ncg c t  Ifnr ~ m f m e n t . v u l .  1, p. W, 
* Ashbnrner G X dnlh. Rt. t 0m1. +me? Pennsyluanl~. ISrh, p. 31R. 
~ W B I ~ P ,  1. d., AY~I'. ~11-y \ v ~ w i n ~ ~ .  vob. 2, p11. re5, IW i ~ .  
rTllrw am lurnlshcrl by I \ .  B. C l ~ r k  Stare pwluflrrt of Mnrylnnd, and wtll lc puhlinhr!~! (11 a 

Ioflhrurnin~ n?lxx+t arf t h e  >tmwland Ect,l&iml mrmey 011 the rhteI or thnt State. 
f IYhitr. I C.. Gml. Furvpr W-L Ymr~rim, rol.  2. 1). 670. 
r 11rrman. E. F.. >!inem> Re4nl1ms ( I ?  3c1v Fnolh yalm 1901, ppE4-WR 

l'mlr A T h p  Calnrlfir: Yorves of Fuels 1W. 
iTlawui!tr..i:. \I.. Mlncml wenEth of ~ r l t i s h  CoYbgnut: Geol. h'nt. Rist. S u m p  Cknlutl~, ntnw wrt., 

v01. 3, pl. 2, p. W R. 

............... 1231 t l ~ . f i 9 1  7-32 
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Anla .............................................................. 4.11 
Sulphur .............................................................. .tW 
Fn~lratin ............................................................. 4.70 
 caloric^ (c~un~pnkd in ........................................... 8,303 

Thegn cosb ~ r o  inhnnedinte in fuel ratio between the krnice basin 
or Loynlsock (Penn~y lv~nirt) mmi~nthrscite and the Pwahantas (West 
Virginin) ~ e t n i  bituminous. They nra purer and have a higher heating 
power thnn the Lagr~lsot:lc coal, nltbnugh t h y  lack its anthracitic 
physical charncteriatica nnrl havn n lower fuel mtio. They are almost 
identipa1 in hatlting power, nn wall ns in tho Inw ~mou'nt of impurities, 
with the lEoct~hontt~~ e t r ~ n ~  coal of \Vest Virginitt, hut sxceI t.his coal 
by having rt highor propastion of tixod mrhon. These mIs can not 
he co~npared with my  other coal with which Oher nre likely to mrne 
into gynantl competition for they HPC; fnr higher in Iteating p w e r  and 
In khan any con1 mined r l p n  the I'r~cltic const. pither in the 
Unittd S h t r ~ ,  in British L'olumbi:c. or. in Ati~tralin. 

SampIes 2 and 8, from oponln~s 1 lrtilo northw~wt of Canm Land- 
ing  Shsphelrl Creek, t~nd fro~n near tlln Elrmd\p.akr~ of Trout C m k ,  
are probably rapresentati~e of the thinner wutns of thia region. 

Aimup qf urinlyw 3 nnd 3. 

Mnistnre ............................................................. 1.95 
Volprtile hydrocarbone ................................................. ltl. 86 
Flxed carbon ........................................................ 72.43 
Aell .................................................................. $1.27 
Sulphur .............................................................. .71  
Fl~cl  mtio ............................................................. 4.49 
Falorim .............................................................. 7,742 

Tbcsc coals differ from tho coal of the t hickor seanirr dim!u~scd nl~ove 
in having a lesq snlount of fixed mrhon in proportian to tho voIatile 
matter wnd in hfhving ta higher prcentaga oaf ash and. aulpbur. Tho 
l~e~ting power is  convequently Icss. Ncrcrtheless, they re:esemMe canla 
of the st.mihit.uminouv typo that, enter the market M high-gmdv ~ t e ~ r n  
conls. Thcy correhpnd j n texttlre, cornpositian, and llcsting powcr ta 
tbn high-gmla Pocnhonha West Y irginia) and Georges Crtwk (Mayy- 
Il~nd) steam coals, ~ n r l  rrlw to mme of the samibituminous c o ~ b  of 
1VnIce. 

Tha nnnlpsos of which the average i~ givon in the following table 
worn ohtainad from varioo~ ~ o u r c e ~  (aoe p. 146). 

A m p  qf rtnalyw 11-14. 

hloistun. ........................................................... .825 
.............................................. Yolatilo hydrocRrbons.. 13. M 

....................................................... Fixed C R ~ J I I ~  111.51 
Ad1 ................................................................ 3.905 
Gulphhut ............................................................ 2. tW 
Fnpl ratin. .................................................-........ 5.98 .................... ..............*............ Calories [computd). : H , 2 3  
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Thexc annlyses, a l t l~o~~gh ohtailled from va~niws sources, eorrcsponl7 
h~ closely that tho lvrj ter I ' c ~ c L I - ~ ~ ~  the111 :w pt.ol):~bl,v fair re,prespnt2ltives 
of solno seam or group of sratns lvhirh hc did not  atu up la. Two of 
these coals contain exccwi\-c t ~ u o u ~ l h  of nulptlnr, which carry the 
rtvemgc ttbnocfna1ly high. Otherwise the!- w e  of better quality, 
espr~ially as reprds the fuel rfitio. than the coal dincussed above. It 
may be that they were picked s~rnples that did not represent the entiyo 
thickness of the xemn, in which cusp t l ~ e  big11 percentage of sulphur is 
probably due to their lluviug lteeih taken fro111 pieces of cod which 
were picked for their hardness and apyarent cleannr,su. The one who 
took tho s a m p l ~ 3  evidently uorerlookt.d the fwt t81iat their excepkio~~al 
hardness was not due to tbc con1 being neaper anthracite, hut to its 
containing a large r~moun t of pyrite (sulpliidc of iron). 

The followirig table, is thc nr-cmxge of ell the arltllg~es quotcd in tho 
getl~ral h h l e  (see p. 146) wit11 tbc? ext~cytion of No. 5, which is not coal, 
hut natural coke, ancl No. Irl. 'Che latter ditt'ers from ~11  the ot21~rs 
so much that it w n  not be aonsitlcrtvl reprcsenkative, and i f  it; is 
authentic it probably reprcseltts citllcr s far outlying di~ts ic t  or f i r )  

outcrop of tlw n ~ t ~ ~ r : ~ l   kc. 

Moisture.. .......................................................... 1. ZOO 
Volatile hydrot*rrl)oris.. ............................................. I h. flriR 
Fixed carbon ....................................................... 75.653 
Ash .......*....................................................... 7.974 
Bulphtzr ............................................................ 3.240 

.................... Fuel rstiu.. ..................................... , 5. I51 
CaIorjcs (in part. c o m p ~ ~ t ~ l )  .......................................... 7, HRO 

In this avenge even t ho  nnnlyses f l-om t l ~ c  impurc weatns 4 11nd I ara 
included, although these will probnl~ly not Lc miued. 111 ~ p i h  of tho 
fact that tbesa ar0 includod it may bo seen tbrct the genatnl: averagr, 
~.eplasents a cml of mom than nver1tge purity R I I ~  high heating power. 

DEVELOPMENT. 

The work which hns heen d o i l ~  i n  t l l ~  d e r e l o p ~ ~ ~ e ~ ~ t  of this ficltl is 
entirely pionec~ de\~elopnlcnt work. h ~ l d  S I ~ I T - ~ J - S  hare h e n  made. of 
some of the lnrger holdings. Several rnilway routes hare been sur- 
veyed. Many miles of goor1 t ~ n i l u  h:wc beer1 built, a11rZ n ltwgc num- 
ber of cttbiris errcted, Mtwy prospcct opcninp have heen nude and 
sevelrtl more exbensi\-e tunncls d u ~ .  There i s  tt trnmrosd and R gmv- 
ity pltlne f r v ~ ~ i  the w e d  I ~ L I I ~ L  rrf Sheplrerd Creck to a tunnel on the 
hillside to the west. A snirall nrnount of coal is being mined for 
local use in stoves and as hhcksmitb coal at some of the neighboring 
oil wells. More exbnnire mining will Ijn debyed until shipping 
facilities are provided at Contlwller Bap or e1sewhpr.e and n railroad 
i n  built from the harbor to the mines. 
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The lands in t h i ~  ~egion that are known to be coal bearing have for 
the ~rlovt p r t ,  if not entirely, heeu located, and it ir understood that 
some of the holders are about to secure paknta. I t  ~ s e m 3  probable 
that there R r e  unlocated L-1 lands in  the ufiexplored arm to  the east 
and northeast. 

The features to be considered by the investor and mining engineer 
embrace faults and their attendant problems, including the question 
of local packets; steep dips, the propo~tion of the mma above wahr 
level, accessibility, and the physical properties of the coal as affecting 
its shipment and market vdue, a tendency to crush being e~pcially 
noticeable. 

One of the most serious of these ia the question as to how much the 
thickness appearing at tha present openings m y  reprmeat local 
expansion of the seams. This question can not be iinally answered 
without extmnsive underground exploration. Neverthelwu, these is 
little doubt that the extremely grwat thicknesses (25 to 60 feet) repre- 
sent pocket swellings and are of limited extent. Almost all s-uch 
great thicknesses a# known in other fields occw in lorn1 pockeb, nnd 
most fields with a str~~cture like this have such pockets. But i n  spite 
of this there is Iittle doubt that them are many seams which will prove 
to Ix of workable thickness over large areas, and wieveral seams which 
will h v e  average thicknesses of from 10 to 20 feet. The amount of 
coal, even above drainage level, is enormous. 

The shipping ~roblerns are serious, but the amount snd quality of 
the coal would seem to be sufficient to justify brge initial expendi- 
tureg, 1t will, however,,rquire strong eompniee to develop tba 
field. 



COAL RES0IIIH:ES OF SflITTM\VESTF,R.W ALASKA. 

Soutbmestert~ Alaska inclucles tha Cook Inlet region, Kdiak and 
rtdjment islnnds, Alnr;kn J'eni smln, n ~ ~ d  the Aletitian Idands. &a19 
mostly of a lignitic characte~; it+ rridcly dirstrilmted in  this province. 
The known localities are indicated on the ~ c r o m p n j i n g  lnap (PI.  II}. 
Coal-bring ~oclrs occur in three p~*incipal districts, Cook Inlet, 
K d i &  Island, and Alash Peninsuln. It1 Vhak InEpt con1 is donnd at  
hchemak Bay and Port Grahnm nn Krnai Petzinsuka, at T~onok an 
the west shore, and on X f a h n u ~ k ~  R i w r  nhnt 5 0  miles inlnnd from 
the head of the inlet. It l l n ~  RISO been reyorkd nt vurious locefitie~ 
In the Susbitna hasin, which lips 1q.ond tho province under discua- 
 ion. h a 1  occum at aevernl point3 on tbc shore of Kodiak Island. 
From Cap Donglas, nt the nor'th~rtl er~d of Alaska I'eninsuIa, out to 
the Aleutian Islands coal-hnring bed* nra fnand nt sevetal plnces, 
but Chignik lrnd Herendeen b a y s  rind 11 n p l  'I~lsnR art! the only locnli- 
ties where developments have h e n  made. 
The earliest accounts of anr of thew mnl he& nre ~ ~ O B O  of Port- 

lockQ who made a voyage to Alaska in 1786, :~nd of Doroshin and 
Wosnessenski,b Russian mining engineers and cxplorcra. Irl 1885 
W. H. DalE made s const trip in southern Alwkn and reported on tho 
ma1.' Mining opemtions were then heing carried on at Kmhemak 
and Chignik h y s  R D ~  Unga Island, but are now confined to Chignik 
Ray. 

ISu~iag the summer of 1904 the writer, ncting ~indar orders of 
42. C. Martin, bad zn opportunity to examine ~everal of tho coal 
localities on the mat mast of the A I d a  Peninsuln and nbut  Cook 
Inlet. The. result of these investigations, together with jnf ormatinn 
concerning mme lmlities which the writer did not visit, and it report 
on the lignite at Unga by G. C. Martin, are embodied in tllia report. 

a Portlnck, Nnthantel, A Voysge to the Northwest Goalt of AmerIca, Jonbon, 15aB. 
L U r e w ~ n ~ k ,  Cnmtar~tfn. Belt- eur Kenntniss N. 17.-Ufistc Am., 1W, pp. 59-41: and l v r a t l ~ 1 l . l ~  

Baer and Helmemen, Beitnipe J ,  188-170. 
o h l l .  W. R., Cml and Ilmlte nl A l a ~ h :  kventeenth Arm. Rept U. 8. -1. Buwey, pt. 1. pp. 

m-814. 
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GEOLOGY. 

The hackbone of Kenai Feninst~la con..isLq of scdimenhry rocks, 
and the f m k b n s  af Alaska Peninsul~ of cr~ystdline and metamorphic 
rocks with II considembIe qann tity of \*olcnnic~. At f wquont inttrr- 
vnls along the coast there arc more OT l e ~  ~xten~ivt: arerts of psrtially 
or wholly wnsolidated ~edirnanhrg m k q  which mnge from Trirwsic 
b Terkiaq in kp. X form~ltion compoad of snndstona, fine con- 
gIomerate, shale, ~ n d  ~ I B F ,  with infemt~ntified c ~ I  wntns, is found on 
the wst side and at. the head of Cook In l~ t ,  o n  Kmljak JhlantJ, nnd ~t R 
number of points on A I m b  Peniumla. T ~ P  coal-bnring series at 
Kachemrak Bny, Port Graham, Tyonok, Kmli~k ,  ~ n d  Unga are ztl1 
thought to belong in t8be Kenai formrrtion, which id Oligocene; while 
the hfatanuskl~ con1 beds h ~ v c  been tcntHtirely ~ ~ f e r r e d  to the h w ~ r  
Cretaceo~ls. It is a question whether the coal; nt Cliignik ~ n c l  FIemn- 
deen are Tei - t i a~  or Cretncc,ous. There are, possihk two coal- 
Ilo~ring formations in this tiigtrict. 

The coal of southwestern Alaaks is mo~tly lignite. %me of it, how- 
over, nitty gmde ns I~itrrminoun, while ROIIIP in 1lrow11 cml. 

DEVELOPMENT. 

Probably the earliest exploitation of conl in uouthwestern A l ~ s k a  
1va4 that of the Rumians at Port (3rrlhau1. I n  April, 1855, the hark 
@ m e ,  Captnin Kinxic, took minors and mnchinory from San Fran- 
cisco to this bay, Mining opmtioos continliecl nbout ten years and 
q p I i e d  R~usian st.~atner.s wit,h cml. A company organized i n  1889 
to miue and ship con1 from Here.ndecn I3~y fnilnd ta develop a success- 
f ul mine. Severnl compinie~ have ainee tricd the sama thing in this 
field, but without wlucesa. r l t  U n e  mining. in R ~mll way to supply 
local needs has h ~ ~ n  done at  intcrvnla for twenty yenr.s. The AIawka 
Packem' Association opened n m i n ~  nt ChigniI; i n  IS93 and hns 
opei-ateci it vontin~io~tsly to thn pwuent time. 

h 1  WIL~ mined in Knch~rn~k I3np for the first time in 1891, wben 
hiput. W. P. Schwetir~, LT. S. hfnvp9 took 800 tons fmrn McXeil Can- 
yon. Two Smn Flancisco eompuni~s b e e n  operations in this coal field 
ahout 1594, end for three yeam continuctl ~niliing in McNeiI and Enst- 
land canyons. In thc fall of 1899 the Cook Irllet Cosl Fields Com- 
pany undertook bo mino ml in the bluffs on the wwt side of Homer 
spit, K~chemrrk Hay. During t,Zle two years folIowing more develop- 
ment work was done hcre tbnn bas p t  heen attempted in nnr other 
Alaska coal field. Thrce tnanels and two shafta were driven, a mil 
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road 7 miles long, and a dock wrm Ibnilt. \IYorlc P P ~ ,  howeverS in  
itl~i-ch, 1902. 

In the summer of 1004 Chignik Kircr wlw the only place in south- 
western Alavkn where cml maw ]wing mined. Rankers were being 
bnilt at Unga, bowerer, prepa~~ntory to inrrcnsed output from that 
field. 

The prodaction of this ~ n t i r c  fielcl to dntr! ma?* hc roughly estimated 
at 10,000 tons. This dws not inc.lude w hnt t hr Kuccsinun took from 
Port Gmham half a century ago. Con1 ir procluced at the Chignik 
mine for nZ~out $3.75 B ton, ant1 ha3 to computc with better coal which 
cnn be bought in Puget Sound for $5 nnrl Ill-ought up fis brillnst i i ~  the 
company's s h i p  Kachernnk nay con1 hna #old nt the llomcr dock 
for $5 and $6. Wellingtnn con1 bring# $12 at Irnnlnskn, rtnd Vnldex. 

DESCRIPTION OF LOCALITIES. 

The coal fields will be desrril_lrd in  rngtwpbir order from tho h d  
of Cook lnlet  to the Aleutian Islnndn. 'I'hnsr! which have uome com- 
mercbirtl mlne are nt M~hnuskn,  'l'yo~r c~k,  Knch~,nin k I{ny, Port C;nbhnm, 
Chignik River, Hemndeen Buy, and Unga. 'rhrcc of thcae, however, 
have serious drawha(:lcx: Tyanok coal is of ropy Pnm gmdc, the Port 
Graham beds nrt! at or below 1iig.h tide, and the Rc~vndcen Fky field 
is b~c l  tp frtul t d  nnd pspibly w r y  limited. "1'11~1 l m l i t i ~ ~ x  mhicll the 
writer 6xrrnined are R R ~ h ~ m n k  Hny. Rwt Cirnhattl, rmwt of Alnskn 
Peninsula From Cape Dot~glns to Cdd Ray, nnd Chignilr Ihy. 

Within the pnat two or thme years pmspechrw lrar~ mlrortetl tho 
exinbnce of thick seams of coal on the Mratrtnuska River. M1~tnn11wk.n 
Kirer flow& from tho .cut into Knik Arm, thc most norbborly hrnnch 
of &k Inlet. Mcndenb~l l  visited the locality in l!4!4R nnd mport~d 
the pwsrrnrc of a few thin seams of hriglht, hntd con1.a Morn dafinito 
informstior, h m  been ohbinwl fro111 (hrol-g.~ dnnln~c, jr., n mining 
engineer f rorn Seattle, who exnmined the tirld i n  .J u l j ,  1!4U4. 

The Matanuskn coal fields lie ahout RO miled heyond the hond si! 
Crook Inlet, on the north bat~k of Mt~tnnnska ltivnr, and ~ x t ~ n t l  i n  nn 
ea!mskrly direction from Moose Crepk for a distance of 30 ~ n i l r q  
embrt~cing an arm of ahout CiO square milca. The cod rnetlsurcs occt~py 
the epaccl botween the river nnd tho hills to the north, and nbrikc in a 
northewhrly direction palrlllel with the river. The dip is nort,hwnrd 
at angles ranging from lo3 to 8 P ,  increasing toward the north. The 
-- ---A. - -+ 

Q MenAenball, W. C., A rewnnaieaRnco tnlm RewrrecUon Bay to the !hmm Rlrw, Alsaka: Twm- 
Ueth ban. Rept, U. 8. Qml, Burvey, pt. 7, p. 324. 



formation in which the cml beds nre contained mn~ists of sandstone, 
slate, rod shale. Oorrcarning tire strlreture Mendenhall s~ys:" 

The Matanuska River flown ncatly at on^ tlw strike of the wries, althongl~ hot11 
&ke and d i p  exhibit p t  lml wwistions. The former ia ge~leratly a h n t  N. $Oo 
or 70° E., anrl Ellc l a t h  itt to t t~c!  rrortllwtsst at various anglcrr. The bwh 
sm everywhem full of  mall faults, a~ tllouah Ioldw1 tmdcs elight load. 

On the bmis of n few fossils f o ~ ~ n d  in Rnbb Cmck, the rocks airso- 
cinted with tha con1 have lwen tentntivcly referred by T. W. Stauton 
to the Ilower Crctaceuus, but their age huu not h e n  detioitely 
determin~d. 

A namlgr of crcok~ t r i h u f ~ ~ y  to tbe Mstmnskr! from the north are 
said to intenect the con! beds. On h l m o  Creek M exposure of 5 feet 
of clean coal in reported, and on Hska and Young two Beams each 6 
fwt thick. On Kina Cwek a 10-foot and a (i-foot seam fire mid ta k 
cxpwr l .  Protnrbly the Isrgeat rreaaln pf urn1 nrtt on Chicknloon C~rck,  
where tivr! he&, 5 to  35 fret, thick, rtm mporled. 

The coml mnps npprcnkly fmrn I i ~ i t c  to bituminous. It is b~igbt 
black in color. bnq r o v r ~ l ~ ~ i d ~ l  f mcture, 1311t is friable rand will not stand 
WYCPF! h ~ n d l i n g .  I t  ht1rn.r wrl l  in nn open fire, and damme saps that 
he mnde cxc~l lant  coka in n minioturt! oven. A small specimen in 
the wrikr'a posswniou is gtanullrr, llarlng a crushed appwlxnce, and 
c.rurnh1c.s mqily. 
An nnnlynia of rn nir-dr i~ l  unmplr of coal from the Matanuska Biver 

field is  airen on p n p  1110. 

h brown lignite of inferior qrlnIity m u r s  in the bluffs at Tyonok 
ncar tho hmd of Cook Inlet. The inlnnd extension of the coal-bearing 
fom~tion i* c o v o ~ ~ d  by gravcl. Eltlridge infel.sb that the Tyonok 
ticld cv tcnd~  for savoml rililcs inlnnd aud from a p i n t  7 or 8 miles 
wcst of Tyonok n l m g  tha c o a ~ t  as fnr northward at least as Theodore 
River. The stcctjnn i n  tlla bmh bluff i~ composed of sandstone, fihale, 
irad coal P M ~ B  w-hich dip gotrthewt at angles mnging from 35O to Ci03. 
Tho g ~ n ~ l n l  ~ t r iko  of the hds ,  north-nortbcrtst, would carry the strata 
to s, point nho~tt 10 rziile~ trp tho Cbulitaa, where coal is reported. 
Thirty-six acams, Iargo nnd nmall, are expmed along the beach of 
Tyonok, bat it i n  ponnible thn t  soma are repetitions by fanlting. Thep 
v ~ r y  iin thickness from 1 foot to 15 feet, rnany of them being from 4 
to R f ~ e t  thick. Not only in tho coal poor grade, but tho sesnw are 
much hrokon by ctrty and mndstone partine, There aro three or four 
#earns in which one or two 3-foot lanchcs of moderately clesr -1 
might be found. ---- +- - - 

a OF. c i t ,  p. m. 
b Kldrldnr. 0. If.. A rmmnabnm In the Bushlma MII m d  mfjncent territorr, Ahk&:  T- 

tleth Ann. BEpL U. 8. Owl.  Burpep, pt. 7, p, 21. 
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The Tyonc~k call in ti l o w - g d e  lignite, rrhirh in appetrrrtnrr ju ofton 
 hard!^ niore thrin a mass of cartwnized w d .  An ttvcl-age of l'our 
analyscs which represcat tile Tyonok coal R~ it..; hest, :md in  to innbnca 
thc nverap of n seam, shows Iesv than 31 per cent fixed ( : L I P ~ U .  

Kevertheless i t  is of some value, as coal from this point is tho pl-in- 
c ip l  fuel r~sed by the steamer Qtink, which plies in Cook Inlet. 

KACII EHAK HAY. 

Kachemak Bay, MI arm of Cook Inlet, 85 miles long and from 8 b 
I0 mile9 wide, indents tbc. western hidoof Kend Penins~~la. Alow, 
narrow point 4 ~t~iles long extettds orrt into the bay near iB entrance. 
Thr: seaward end of thia-spit is tbt! site of Homer, a post-office nnd 
steamer Innding. Tho at:cn~npm?;ing sketch map (52. ITI), shows the 
farm nf the hay. It cxhndu i r i l~nd  in n northenst direction, gmming 
narrower toward the b e d .  Tho north shore icl, comparatively smmth, 
while tho eastern and ~otithorn shore is m d s  irregulur by coves, I-imd- 
lands, and islands. A great p l ~ t e ~ u  having a gen~ral elevation of 1,000 
fost lies north af tho httg, and tbr! north shore is a hIuR which varies 
in height fl-om 50 to 400 fcst. Tho hluff i~ cut hy canyons at a nnm- 
her of places between Horrior wpit and the hesd oi the bay. On the 
south side of the bay is a nlasa o f  rugged monnbins, with six glaciers. 
Large vessels can go up to 13e~r Core, ~tlthough the head of the hety 
and the north shore n1.e very rshnllow. 'rbe tidal mnge is from IF; to 
28 feet at Homer. 

The geology PR well tis tho topgrnphy of tho two sides of Rnchsrnak 
Brry prcspnts, a tmg contn~wts. Clrptnlline or nchistose rucks compose 
the mountins on the south sirlc. On thn nortfi side of the Imy is an 
extendve Tertiary lipits-henring HCTIPH known as the Kpntti forma- 
tion. Fmm Anchor Point to t hu hcnd of t h ~ .  bny, a distance of 4.0 
miles, coal seams sm aln~oat rontinuously exposed, int~rhedt ld  in uoft 
sandstone, &ale, claj~, and fine congiomcmW. These ~occk~ striku 
nearly east (mag.), nnd dip northwan! t i t  nng1o.r ~s Iiigh, in places, as 
20°. A thickness of between 2,OM nnd 3,rX)O Scet of ~ttbata is exposed 
in the sea bluff fmrn Anchor. Point  to the hcnd of tho by. It is 
irnpsibTe Ito determine t h ~  exnet thickn~ns 1)ecnusr thcro nin atretches 
over which the M s  Cnn not l)c tmnted, arid fsulta of unknawtl throw 
disturb the stmta. Anchor Point i s  nenr tho tlsso of tho ~firies, but 
the bead of the bay prolmbly does not r e d l  to the top, for csttl hm 
h e n  found 15 miIes farther inland. 

COAL BBD8 WFST OF AOUBR @PIT. 

The weshrnmost coal seams in thia bay outcrop between tide lovela 
half a mile south of Anchor Point, while the first exposures above 
high-tide level am 3 miles southeast of t,he point near tho mouth oh 
Trsvers Creak or Troublesome Gulch. A seam at this localjty ie said 
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and was ahandonod. T~~nne l  So. 2 R-as drivcu 350 feet ttnd hltd to be 
plun ped to keep it (Err. Coal mas brought to thc luot~th of the tunnel 
In mino cam, durnlwd into a skip, nnd hobtrri up over the hluff hy n 
square f~arned derrick which spilled into a r.ailroad car standing on 
the spur. Ah the w ~ s t c n d  of t h ~  railroad N. vert,ical threo-compart~nent 
shaft WRS erznk ocpr 25 fwt nnd R tunnel mas started on cod in the sea 
Muff to coanect w ~ t b  tho shsft. This third or Ral* tunnel was driven 
I23 feet. A 11 work on this proj)crtp wan dirccln tin~tcd in March, 1902, 
hut the company holds ponsrsrcion hy retaining 1~ rcprcsentative on the 
ground. 

Detailed wctions of two scntlt- cxponrd i n  the hcn bluff new tunnel 
80. 2, the pcwition of which i 11 tllc section of thc formation given 
above a n  he recognized hg thoi r totnl t,hickncs.r, follow. 
The tit-st ~ n d  t b  ickest seiinl, wllicl~ is ovcr 30 feet T~elow thc top of 

the bluK at the hoist, rncasurcs thus: 

Conl Renrrr it1 nrinr r ? r r l n / r ,  A-<*'lrrtnnk Rmy. 
Pt. in. 

Bony coalandctay ........................................................ 2 0 
Clayahrrle ................................................................ 1 X 
Coal ...................................................................... 4 6 
Clay parting .............................................................. O 2 
Goal ...................................................................... 1 1 - 

Total ............................................................... 7 5 

Following is the section of the bet1 an ~vhich thc tunnela were 
drivon: 

C d  warn rrt  niirrc rnnip* Karlremnt Bay. 
Ft. 111. 

Coal .......................................-........................... 8 0 
Clay pr t inp  ........................................................... 0 ) 
Cual .................................................................... 1 11 
Glny parting ................................-........................... O 14 

Tobl ......................................................... R A 

Othcr sclarnr of coif1 that lie helon- ttF~oso named in the long ~cwt ion 
almvt! rre fotind llelow Airh tidc off the point jxy-ond Coal Creek. 

The coal in the, sct+tion at thy irline canti) i$ hrttul, conlp~ct, glossy 
lignite. It ix clean, due* nclt sutut the hands, arid tends to bleak into 
cubical fragmentq whsn dried. 

C O A L  REM EAST OF IIOYEIt FPIT. 

The first pronlirleti t con1 Inrnl it!' inside Hon~er spit is the Bradley 
seam, on the beach rt short. rli.;tancr stlr~th\v~..;t of Fritz Cwek, n sloall 
creek 6 miles nort,hrrrst of tl~r nlri t (1'1. 111). The or~tcrop of the 
R d l e y  seam runs from t l t r a  l r l r i f l  r~ldiqalc!! :~r-rosq the Iwach with ~n , 
average northmnrd dip of nl~olit 15 . Although this seam aggrepka 



about 7 feet, there is only 18 inches of clrar wl, the gmter portion 
of the bed being made up of th in  Reams i n t e r h d d d  with leaf-hear-. 
ing  shale. It is  said tbat J. A. l3rdley drove a tunnel at  thia place 
several y a w  ago, but it is now WVHI in. 

F m a  Fritz Creek eastward to McNeil Canyon the roal aearns expowd 
in the sea bltrff are mostly thin and of little valse. In one stretch of 
2 miles tha section is ttlrnost entirely sandstone. This soon dips hclow 
sea level, giving phice to a 100-foot section containing half a dozen coal 
Reams, the thickest of which is 27 inches. 

About 10 miles nortlleast of Homer coal is exposed in  the canyon 
of McNeil Creek. Seveml years ago a Mr. Curtis drove two short 
tunnels on tt 4-foot seam at a pdnt 400 pards west of the cqnyon mnd 
a few feet a h e a  the beach. The warn i n  called the C=urtis seam. A 
short wharf and coal bins were built and still remdn. \Then tho 
locality was visitod in June. 1904, ono tanncl ww partly closed and 
fir11 of water; the other, aboye the biurc, was covered by rr dirt slide. 
Iron-stained mndp clay forms t.he roof, and the floor is gray clay. 
In the bluff above the Curtis setlrn there are three other coals, s p a -  
rated by thick beds of clay or soft mndstone. The lowest of the 
thrce i s  nearly 4 fcet t.hick and has only 4 inches of parting. Tba 
rocks lie nearly horizontal, so that this sea111 is found u h u t  300 yards 
up the canyon, where it c~uses a small cascade 35 feet a b v e  high tide. 

A ahart distance farther up the ampon, and 60 feet above tide, a 
20-inch cml warn causcs another clrr~de. From this seam to the top 
of the hluff tho section meast~rcg 3% feet, and contains 21 feet 4 
inrhcs of cod.  Four of the coal perrn13 are 3 or more fcet thick. 
Two hundred tons of con1 were mined in McPr'eit Canyon in 1891, taken 
to Snn Fmnciwm, ~ n t l  submitted to rr series of tests." 

The rccction on Cottonwood Creek, 9 miles beyond McXeil, consists 
Inrgelg of  oft sbalc. It is rcp~-ted tbrrt prospecting has been done 
how, hut no t m c s  of it wcro wen. In the m y o n  no con1 seams over 
2 feet thick were peen until irt rm elemtion of 300 feet n hed appeared 
which sc.erna1 at f i  distance to have a thickness of 3 feet. The ma1 
in this canyon is lighter, perhap- less compact, and dull, Sonie of it 
~ ~ ~ R O Y T C S  i t s  woody ~ t r u ~ t u m  SO perfectly that it will split In sIahs 
and c h i p  like w d .  

A bmvy sandstone layer ronspicnoas near the top of the bluff ~t 
Cottonwood Creek veema to hc almost aa high ahova the beach at 
Eastland C~nyon, I+ miles Iarthcr crtst. At tho month of the anyon 
there nre the ruins of three cabins, s ~hort  dnrk, and a small tram- 
m y  which mns ap the gulch 2,oCH) fcet. Activn mining explor~t~ion 
work was done here hp 31. IE. Curth, enginrer in rhnrge, f r.om 1894 to 
1897. One-hnH mile up the mayon tlw crack a w u l ~ s  over ii cml 
SPAm which hm the fo!Iowing seetion: 

-- --- - - 
a MI, W. H., Coll rad llgn tta ur A l h :  kyenwuch Ann. Rep, U. 8. Eleol. hwey,  pt. 1, pp. 
m-832. 
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..................................................................... h l  1 8 
......................... Clay .......................................... .'.. 0 P 

...................................................................... Cod 0 1 
Clay and cwl..-...-..--....-..-..-- ..................................... 1 3 
Coal ..................................................................... 2 R - 

............................................................... . Total B 6 

Tbie seam is about 250 feet above tide, has :I su~~dntone roof and 
clay floor, and dips north at  nn angIc of 4". Thc tunnel driven at tthe 
end of the tramway on this c o d  wain i s  choked ~t t,ho mouth nnd was 
not amwsihle. Farther upntream, on t\hc esstcrn fork, there in a coal 
seam 3 feet 2 inches thirk st an cIevation of 360 fcet, and s 
fault crosses t.he canyon, t i c n d i n ~  h'. 4.iG IT. 
The next stream entering tho hnp bg 3 clcep canyorl is 1 mile beyond 

Emtlsnd. A 20-foot fall within a few rmls of thc bcnvh s u g g e ~ t ~  the 
name Fdls Creek, given to it by the ~vritcr. A numher of cod seams 
1 to a feet thick are exposed in tho bed of the stream. There are at 
least four which range in thickncsa from 3 to G fee.t,. The c o d  in this 
canyon is fairly solid, but light and woody. It has a dull f mture and 
brown color, unlike the glossy lignite west of Hornor spit. This char- 
acter is noticeable from McNeil Csnyau eastward. 

From Falls Creek towv~rd the head of tho 1m-y the strata dip nt low 
angles toward the north. For somo divtance tho nppor part of the 
bluff i u  red, due h the baking of clsy beds by t h e  burning of coal 
s~ams.  The coal-haring forruntion is visible as far n.9 tha head of the 
bay, and a 3-foot seam of c o d  is rc,lmrt8ed 15 miles beyond the head of 
the bay, 200 feet nbove tide, on Sh~cp Cmck. 

Shoal water sxtending s half ~ni lo  or more o f f ~ h o ~ e  makes ucccs~ to  
the h h e r n a k  Bay coal seams difficult, and the quality of the fuel is 
such that there is no large demand fo r  it. AnaIyscs af some of theso 
cmla are given on 1'10. 

The Kachemk Bay coals cars?- n large qnentity of moisture ~ n d  it 
soems probable that 15 to 20 per cent is the amount that would he hold 
hy the marketed ml. Dall" ~;naI.yaes for thc Fmme field nvoraga lesu 
than 12 per cent moisture, w hirh ia  expl~isined hy the fact. that his mrn- 
ples were kept; in cloth bags and had a chance tr, dry. A recent 
experiment h~ W. F. Mjllehrand showed that x coal-se ground srtrnple 
contained in a covered tin standing in  the labomtory last one-half I)RT 

cent of moisture in n week. 
The fneI ratio of the coal fmm this hay is low and its bul kjn~.ss  i g  also 

an objection. It can Ila m i n d  in 1:u-p qnrmtit ,~ n-itl~out much difficulty 
and is an excellent house coal, hut the dcmand for it  ia ~mlE in this 
region. This coal will make stenrn ~radilp u~ld migbt he lwed locnlly 
i f  it were offered for salt? at t f ~ c  proper prire. If put on the market;? 
Gchemak Bay coal would have to compete with higher pride lignite3 
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h-ot~ Pupt Sound end bit~uninoux coal from V~ncouver Islmd. It 
could do t his gaccerisfully in a, few Alaska markets if m i n d  on such 
r: large s ~ d o  RS to be sold ah slow price, c~mrnemumte with its qualiky. 

PORT (fRA3EAI. 

Thc small hay of Port Grah~m, on +he east ~ i d e  of Cook Inlet, lies 
brtlfway hctween Kaohenlak Bay and the southern end of Kenai 
Peninsula. The cove on the nortlt aide of Port Graham under f i n -  
gorous Crtpc was called Coal Bay by Portlock, who discovered ml 
hers in 1SRG." 

At tho west end of H crescent-shaped beach behind Dangerous 
Cape i s  ta low hluff, in which are exposed sedin~entary rocks lying 
bctwcen i~neous rocks 1,000 feet aprt .  The ~ e r i e ~  is compowd of 
~rmd~tono, nbale, c l ~ y ,  and coal. TWO outc:mpci uf coal mere ween, ona 
on the battch between hightide and low-tide level and the other near 
the w e ~ t  end of thc giavel beach at high-tido mark. h tunnel driven 
on tho coal at this outcrop is now mved and inaccessible. At the 
mouth of the tunnal there am between S and 9 feet of coal, some of 
which is good and some bony. On top of the bluff, a short distance 
bnck f rorn the beach and nhout in line with thin tunnel, is the mouth 
of n large shaft. The damp here is small and ehows no coal, flwm 
wliich i t  rriay he inferred that the s h d t  ended at no great depth. On 
thc beach at the end of n log crib is the fixmework of a 6 by 10 foot 
~ h n f t ,  in'one corner of which arc two vertical hoIlow lop, which may 
hnve heen pump columns. An old Russian miner, who lived for nlany 
y e w s  at Seldovia and died there in May, 1904, %t the Hge of ahout 95 
Team, said he bad worked in this shaft. As he rerncml~red it, the 
ihrtft was 180 feet deep and paas4 through five seams af coal, of which 
the first wns s h u t  5 feet thick, the three succeeding on- srnalIer, and 
the fifth, at the bottom of the shaft, was about 9 feet th'rck.Qothing 
is known of tbe extent of the workings in this shaft, al thottgh 8.700 
h n s  are wid to h~ .ve  heen minedc The rtrins of several Ixrge ]lag 
bui ld ins  on the Bill back of the shafts. and of a stone pier extending 
out st least 100 p d n  from the mouth of the  tunnel on the: lgach, 
point to convidemble nctivity in lhis bay at the time of the Russian 
wopancy, from 185.5 to 1867. 
The cml at Port Graham ig lignite, black, brilliant, clean ka hndle, 

with concboidal fmture, An andrsisis given on p a p  170. 

CAPE IXJUGUH. 

Cape Uouglrtr is at the southwestern entlxnm ta Cmk Inlet and 
terminates the prominent shoulder on t-he north-tern end of AInsktb 
Penin~nln. ~ t k ~ o r s  of the existence of ma1 in thir virinity Ird f i l l  --- 

aPortlock, Wathanlel: d Voyngc t.> the Nnnhwwl ClwRt oF Amprim. I-. Earrdon, 1m# p*. lU2-t IU. 
Ifnfma't lon fnrnishd c c r h l l p  by R 0. IVharl, of 9 tdov lk  
aBencmft, B. E., History 01 Aluraka, p. 694. 



to v i x i t  the region in tH!#S,lr t ~ r ~ t  hr fourld un c . o l ~ E  sram of  uny rt.o~to~tiic 
r~luc.  Tllc lvritrr wa* drt~tit~rcl  fit  C'ap 1101tplas (luring t h ~  catirc 
nronth of .laly, 1904, ~ n r l  Itad nmplr oppurt l l r i i t y  to inr.e.pti,nntr thc 
~c i~ logy  of thr aapr twtl vic~inity. 'I'hr rrlp~rt ttmt ronl ocrtlrs h ~ l r  
\rrrry I~fi~cd prnlmlrly or1 thr R~IIH*~I~IIIVI* nf nomr IIP~~H of hlnck h n l n  
~ v b i c h  outcrop nt onr or tn.41 poi~~trl  ill f hr srtl hlrtR, i ~ n d  nt n .rlrort tlin- 
tr~nt:c closely rrsrlnhltb L ~ I I  svttlrls. Thr 1t111~11it1iiti~ OII ttir n~ninlund 
'httck of tlw cnpn arr cornl~o.;~rl i 11 prrt of scc1i111rnt~r.y roekn, nnr? MIIOW 
nunlcrous hcdq which frotli thr c m r t  looli Eiko ~ ' ~ R E I ,  exnn~it lnt i~n 
of the bdus s l o ~ ~ r s  f~nrl  strrunt Ijrrl* nhmtrcrl orrly I r l ~ c 4 c  ~ l ~ r t t t ) ,  ttrul tlro 
conr~luwion wnrc t l r n w r ~  blu~t thtt-t! i w  tlo cot~l atmrn of nny valuu R t C a p  
Dotrgler. 

A I I A \ ~ ~ I K  IthlLllOlt. 

AH t,iruo wlln 1 in~ihtl nrlrl p l n g r c w  wit lr tlicl s r~ l r l l l  nCoop ourd rtq n 
m s u ~ ~ s  of convrvt~nc-r! wnw tilow, i t  ~ v l w  in1 11on.riI)lr bo nxnr~~ i~ ic  nar:b hy, 
and A~nnlik Httrl~ar was ~ w t t l ~ c r l  lry ~vitliorit anlcring, Unll htis tlic! 

following to my concnr~ririg i t :  
T1h lorallty 1n~lttinttuloi~ tl1c1 hlrtth uhnrr, rlf IItv ~rc,ttit~sltln, in n!x)r~t: Intllntlr AHe 5'. 

nohinrl T R ~ H  IHJRII(I t,tlerr: irr 11 p n ~ ~ l  ~IIV\IIII,RU~U, wt4\ ~l~t*lh-rcal Imin n11 w l n t l ~ .  Tlln 
CORI ntxanin Hril r111 t l l r  t ~ l a i ~ i  H~LIII-P ~qq~(\ni t l~ tht* i.lliilllI nrld v l r ~  tn tlic~ rr~tnmt~c~. 
Tllc* mvkn nn> c:hicfly cFlir~rro w~ulllvl~+i~i~, ri.rtli~p r -~) r l f~~ i~n~~l ld ,v  otl Hn HHI~(*R~(~I- n~~I1\11i- 
r r n t ~  anrl rwntainfll~ an~lr*rillv 1 ~ 1 1 1  LIP@. T h t ~  P R I I ~ R ~ I  rllr'r IIRV~, 11 I tlic-IC~IBW OF 250 
frill or lirnrc ~ n r l  dil l  iinrthtbllrt I I ~  1111 nnr~lv of r~ l r l~!~t  :\(I0. I,I)\v IIIIWII in  tlit- ~ ( t r i ~ , ~  nm 
~trnta 0 1  pl rrmn~-h~~rlrlrcI, ~hrtrll jtn!z.rl, i n  Injhiw t i lm~~t  Tr i t b t b i  t llirak, wit 11 t l ~ r ~ t ~  Htrilnm 
I I I I l i t  I I t ~ i .  AI)IIII~ 4 illr81itw OF illin i~ plrt! filorny 
mnl h n v i ~ g  n hit l l l l ? i l ~ n l l . ~ ~ l ~ ~ I ~ ~ ( ~ t .  1 Ttlliltv !lll)wt Ah~lrn~~ cbo~~lu, i t  roila t lie hnnrl~ w l l r n  
tnuc114, niid ir wirl t i )  Iv PI~IHI f ~ ) r  l i l~ !  it\ H J> ln (~ku i~~ i t l ~ '~  tor~v. * * * Tlit. ~1111111 
rlirnmwinnfi of thr RFlllll, huwwrr, forl~itl  a~ l t i ~ ipa t i~ lg  rtny rornii1t1rrinl Ill tt~ru iirr it, 
tl~onglr 12 lnrg In. i t w f ~ ~ t  inr lrnal IriirlwNw* 

On tho  horn t~ho~lt  1 milc so~~tllwcqt nf Tnkli Inlnnd t.hr1.c i.r rh low 
!)luff of sedimrntary rocks. TI1.r.r~ soft si~ridstono nnd fine roa- 
glonlerwtc, with sonlc: slsrrle. ' l ' h ~ ~ .  n w  ctrt Iq- t l ikcq ant1 sill* r)f grcrtl- 
is]], linp-pminrd andrxitr nnrl I)t~srtlt, ~ r l d  rrr. tllorr or 1vss fa~rllrd. 
h wnlu of coal, ~ r l ~ o s ~ r l  brw I l ld l  f ~ ~ t  ill thc blttff, with ahalp roof rtnd 
floor, mas n~ea~ul.crl I I ~  thc wl-itrr: 

Roily rwl.. .....-.........................--......-.......-............. I 3 

Coal ................................ .... ........... (F !! 

Clay ................................................................... 0 2 
80rtymal ............................................................... 0 :1 
- - - .- . - -  - 

*(%Mi! alldl Ilmlltc rrf .\la%ka! M V ~ l ~ t l ~ n l h  l\III1. R P ~ ! .  1'. P. 11~11. Hllfl.ts~.pL 1, p. 7PI. 
hO1b. riL, p. :?.I. 

Bull - 1  1 
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Pt In. 
Coal .................................................................. 0 S 
Clay ........... : ...................~.................................... O O$ 
Coal .................................................................... O 2& 
Clay .................................................................. 0 3 
Coal .................................................................... 0 10 

A short dishnee farther down the beach u bed of carbomeous 
wtsr ia l  about 8 feet thick is exposed for 25 feet between fanlh. It 
is composed largely of bony coal, with a few 2-inch or 3-in& layers of 
hard, glistening coal. Although tho thickness of these seams is sev- 
eral feet, it will be seen t d i l y  that bemuse of their small extent and 
bony chtrractcr they bave no ral~lue. 

Katn~ai Buy is a few miles wnvt of Amnlik Ha~hor, on the south 
shore of Alwka Peninsula, i n  Iatitudo 58O.  It is reported that coal 
b a ~  becn found on one or more of the hails which load out from Kat- 
~nai ,  but this has not pet been confirmed. 

COLD BAY. 

Rumors of cod at Cold Ray, 30 miles west of Katmni, seem to havo 
little foundation. h mref ul i n ~ e s t i ~ t i o n  of the entire shore of t t e  
lay sliowod nothing in the way of coal excepting occasional streaks 
of bright, glistening carbon containad in Jumssic. rocks on the mhoro. 
Thaao hands of coal wero scvr,rrtl feet long find up to 2 inchos thick. 

UOABHIW. LAKE, 

Coal is rcpvrted on the southeastmn side of the southern one of the 
Ug1whik lnkes by Mr.. Mittcndorf, a trnder at Nusl~agrtk.~ This lake 
is 40 milas southwest of Cold Bay and hclr of Kialagvik Bay. The 
coal outcrop all over the side of the hluff on the lake. It is  poor, 
resembling. cnnnel cox1 in appmrance, hut har a vather high tempeirt- 
t u r ~  of ignition. A, (+. Mrtddren, coltector for the NationaI Mussmn, 
helievas the deposit here is not lignite, but a lnws of p a t  wbicb has 
heen bttkcd or coked by a lava flow. 

RODTAK ISLAND. 

Reports Elam various sources confirm the presence of mal-bettring 
series in  a nutr~ber of plrtces on this island. It was impo8szble for tbo 
writer t o  investigate them pemonelly, and the following stttbments 
are b e d  on tho observations of others. 
- -- 

flTenth Census, Report on AIn&n, p. 87. 
bspurr, J. E., d rewmndnmuce in muthxvsstern .21mkx T w ~ f ~ t i ~ t h  AIII~. ltept. U. S. Ueol. go rue^, 

pt. 7, p. 262, 



At thmc new thr! rrlidtlln nf thc icland on thp -<tern ehorr 
these ara ~ n n d ~ k n c s  contnininp thin s ~ n n ~ s  of lignite. The-* l m l j t i e ~  
rrre tho show4 of U e k  Jhy, l+hgl(m Ilnrlmr xt  t l ~ r  nntire settlement of 
Orlovn, and tho aortlaern ~1301'~ nf I i i l i r ~ r l ~  1311~- I I P X ~  .southn-~rrl.~ It i s  
rcpnrtdh that i n  n little hight olT tlw rntmncr of Kilinda h y  bhcw are 
two coal mama, probably (j to K  inch^* thirk. On the northern shorn 
of the lnbnrl coal i9 fol~tjd o l o n ~  pnrt of the sl~on-s of V ~ n i k  Ray and 
of Ugnnik I s l ~ n d  in tho lmy, whit+ opcns into Shclikot! Strait. Ciml 
exisb in a clny bank nmr the 1~snt.h at licd Iiircr, which i s  a ~rnall 
stwarn on the south side of ape Ikolik, tlic woshrnrl~nst p i n t  of 
Kdiak  Island. 

AITKlKAK 1BLAP;U. 

WF occurs on the high is1:lnd of S i t k i ~ ~ u l r , ~  urho of tho Trinit,g 
Znlnnds, nt the southern end of tlw Kndinir grnup. In tho mrkq 
whivh outcrop boldly in m lngoon on tho nnrthc*n~t nidc of t lw i ~ l n n d  
them am n nnmher of seams of coal, ont OF \vI~ic'li is ~ ~ ~ i i l ' l  to hn 10 or 
12 fcct thick, utanding vertically in rt IIILIH 20 C c ~ t  liipl~. Tlic drpmit 
i.r ~otnewhat limited in extent. SnlaII .rvt~mnilw hm-n ~orltrtirnrg v i ~ i t ~ ~ l  
thin 10c~lity tn get a hmt load of vnd, wliir-11 cnn Iw ol~tninrrl hrrndily 
f iwm t,ho b a r b .  It rnl~kw stmnl r~adily, bnt i?r inroni-ilnirntlg situ- 
r ~ t d  for accwr I ~ J -  large vessels. Thr nlnront cclnalat~t!y tnging surf 
heat in^ arotrnd the shallow c m s t  is a .eriow ohntaclc. 

Tho prcucnce of cml warn.; in ;Iniukch~k Ibby i*  rrprterl from 
A P V P ~ I  ROllrCPS. It is u n d e w t d  thnt t hrrr iq 11 qrntll of vonl nhmtt T 
inches thick included in m .?-foot hcd nf rltr1m1i~~ccou.r whale. Thh coal 
j~ mid to he cIeml to hurn with I i t t l p  flan~o or. hnrok~, and to 3mvc 
only R 8 r n ~ l l  amount of ~ s h .  Thtt~ it swlrls to lw of ~ o a I  qrrulity. 

conrltantIp ttb onc lornlitp in thr ~ichiirity of th is  bny for ncnrEy t.wrlrn 
~ - ~ r . s  and hag Icd to the sr tnr~h  for other prno.*pcrts. It IH now known 
to occur in four plncvta ill this i'ttgiorl: C'higt~ik Rircr. IVltnlcm Crcck, 
Thompmn Crcek, and I look 13uv. 

?'ha A3mkn l'ncaknrs' Asmrint ion ~nlntort CHIIIIC~J- .  nrnr tho r n o ~ ~ t l i  
of the Ingoon at the hcnd of Cliigni k I3a~-, rrr(~~il .~s  nbont 6c)O tons of 
coal a vrnr for w e  in i ta towinp strurncr and s ~ ~ - e ~ a l  Inrancllcs snd for 
thc nl~chinerj* of tlta wnl-ks. i l ~ ~ d  for R n111~hPr of ~ C R T S  fhc f11i*1 I I R S  
h e n  l i~~ppli~ti  f l ~ r n  t h ~  r ~ l i n ~  on Cllignik R i r ~ r .  
-. . --- - - . - - 

n I)aH, IBP. dl.. p. H-1. 

htnlormmtlnn trnm 1'. !\'. Fmnci*. nl *wttlt, KLP~. 
0 H v v m t h  t'cnw-, llcpnrt nn Alrwkn. 1 W, p. 3. 

Infnrmerlon Inn 1'. I\'. Fnmci*. ut P~%rtle, 5 V d .  
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The coal mine on Chignik Rirer, which wnn hnstily cxrrmined, is on 
t,ho west  Imnk. xell up toward thc mouth oF the fir.-t 1nk0, ~ ~ n d  ahout 
two hours distant, h?- steamer, f rorn the Alnl-;ltn I't~cltors' ~\nsociat,ion 
crlnnery. T h r  cbnnnels of the lagoon ~ n r l  river nrn so nlln1law that R. 

h a t  dl-tlwitlg over 2 feet of wutcr c a r 1  not n~nkn the pasmge o n  less 
than hnlf titlp. The scnrm outcrop direct!?; on thr? rivcr I~Euff. comes 
to thr s ~ ~ r f i ~ r e  sf thc ground i n  a txvino nljovc* the bluff, ttnd IIW b e ~ n  
tmcrd il~land more th:tn half a mile. It was diacoz~errd in 1885," but 
i t  IVHH not 11ntil 1S!13 that  the cornpny began to dcl-e-elop the ruine. 

Tho I I P ~  dip9 nsrbhcrilrt at an angle of 2OU and strikes S. 5>  IT. 7fPo 
&foot tunnrln hnvo lreen driven om the seam, nhot~t 40 f ~ c t  almrt. 
Tl~c upper tr~nncl is ~ ~ h o u t  25r1 feet long and hris l m n  ~vidcned to s 
width of -1.0 foot in thu nlrrtr in snlrle plac~s. witti a single rrosscr~t to 
tbc lower tunncl. It i n  now alrsndoned. arid work iu b e i ~ ~ g  done or~ly 
in thr. IOM'PI' tunnr.1, ~ v l ~ i c h  ~ ~ m s  in IICRI'I?' strnight. for 5( 11 1 feet. A t  
thc f ~ e s  the tr~nnel drikcs a roll in the floor which cats out the grrater 
part of ths wnm. I<oolns krt~r  bwn opened on the uppcr side of tho 
t,unnel tip tct thc roll, ~ ~ h i c l l  rtms diz~onal to the dirertion of  tho 
tunnel, sn that in the t i r ~ t  room, which is  shout 1551) feet from the 
cntrancc. the roll is 75 ;.?_ranlr from thr drift. The coal is c n r r i d  
from t h ~  Ijr~nrt of the rooms to the tunnel in chutes and taken out in 
trnm crtra, from mhirh it i s  dnmpecl c\irt?ctlp on the bsrgu. 

A scction of the stall1 rncaxt~red in the tunnel is as  follow^: 

,%dim o j  C ! l ~ i p i l t  ftircr rod  vrtcnb, 
Ft. in. 

Pry Iwne, with thin r m ~ l  s t ~ k n  ....................................... 0 3 to 9 
Cml ........................................................*........ 0 6 
Cwl and rlirt ......................................................... 0 8 
c~ire ................................................................. I o 
h r ~ j -  urr:rl (~wcnh) .....-......................~...............~........ 1 5 
Coal ..................................*............................... 1 4 

Total ........................................................... 5 2 

Tho mof of the seam, which is whale mitlr thin st.wnks of coal, is 
wry crmi and is overlain by ~mclstone. Thr? floor. hornever, is net  so 
rchgr~lmn, nnd a roll or swelling in it rcduvm the thickne* of the seam 
nt the end of t l ~ c  tunnel from 3 fcet to 9 in(-hce. It is pos.qihle that the 
roll, rrhich is known to be mt,her long, rnny ha nnrrorr, nnd t.tltlt m 
short tunnvl driven tbmugh it would discover tho fall thirkne#s of tho 
senm on the othor side. An xnalcsis of t h i s  COR 1 iri g iwn  on ptgc 170. 

'F'he wul ia mlid nntl lrright. nnrl compls: o r ~ t  in p m l a i x ~ d  cliank~. 
Whpn 11sc.d undrr :I E~dlrr has to be ~to\rcd very t'rctlnontly to lrmp 
i t harning f ~ t ,  nntl tllr ~tlgjnccr at the c:tr~uciy I-@ported to hlt t-hnt 
-- -- -- -. -- 
allalt, \\'. H.. C'rml nnd lih.nltc n! Alarku: Peventeenth Ann. Rept. U. B. OmI. Rurvey, pL I.  p. Rm. 
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It8 plrnds of Chipnik ro:111 ryod Inlb ~mt~ni l s  of llTeIIington (R. C.) 
coal. Properly bnntllrd it, i.: 1i f:zirl>- sat is factory steaming rml, 
although it makes a Irrl.gr, Rrnrttirlt nf 11sl1, sad ti~.es linve to he cleaned 
much oftener t.bata with IVpll il~gton con]. 

Chignik River mine is workrd throngboat the yeat- hy two men 
mithout rn~chiner~,  the cml I~ciag t ~ ~ t d ~ r r r t t  hr hnnd and s&ot down. 

Whtalers Creek i a  R ~ n ~ n l t  Areno1 tlwt euters the Ingoon from the 
north a short clistatrc~ IVEOW the ~ I I O I I ~  11 of lhij i i l j j i  River. Coal is 
exposed for 601 feet along the ~ ~ o t ~ t h t ~ r ~ l t n o s t  of the thrce tnnin branches 
of the creek. 

The strike in t h i ~  invine iu S. 35 F:. , I I I I ~  the dip is mt tlf; an angle 
of 2Ia. The section of tllc con1 uesrn i s  nn  follow^: 

Stdf(m o j  ~ : ~ ) t t l  I U I  I Ir !~ td~ i -#  Orwk, 
Fl,. In 

Coal ..................................................................... 1 0 
Clay ................................................................ O 1 
Coal ....................-............................................... 0 8 
Clay an11 Imae ........................................................... I) 1 
Coal ..................................................................... 1 7 
Bone .................................................................... 0 
cmi ..................................................................... 1 " 4  
Bone and coal ............................................................ fl 7 

Total ...-.--..--..---.-.....................---.................. 5 1 

In appamuce tlw coal ir :I lignite t~1u.11 the sainr, ms thnt mined n t  
Cbignik River, hut the scctinn of the Fled i.: l w t t ~ s .  tlrt: partings being 
thin. A short prospect tclnse1 hns Iwon drirrn on t l ~ c  outcrop. I ~ u t  
the propert-- is render4 of little \-iiEl~r IF a -cries of fattlts which 
have broken the l v c h  into !,lock*. A fnnlr sllol~t :ir1tI f ~ c t  helaw the 
trrt~nel nnd mother I15 fcct fillore it c t ~ t  t11c c m ~ l  ottt rntirelj-. On the 
upstrerrm side, dmnt 41 fwt  nlwve thc tunt~cll, n vtrticnI f ~ u l t  trvtld- 
i n g  N. 45- \IT. tllrolv-:: the coal down li f r ~ t .  

HnIf rn alile wttth of this ccnl prnsp~ct 11 ltrd of fossil inrertnl~mtes 
wns fnnnd in the mri~tc of the n~iddle fodi of \Vtx~lrrw :?rec!k. T, Jl' .  
Stallton relmrk them to Fpc L'ljp~r Crrtriccc~un. 'l'l~itr locnli t). lips 
Iwtween the coal on 'I\*hnlcr.: C!rc.el; ~ ~ t i r l  Clrignik liivcr, 1111 t i tr rdntion 
to the coal-henring formation was not detel~~sri rictl. 

I n  the valley of Thompwn Crrrk. ivhicnll ~ntrr.r tlic hmd of Chignil; 
nfi.y nnd ;M 8b011 t 7 ~nilcrs ~)ortll-nort hwtxst f run1 ('hjgnil;: I l l r r ~  nre 
sevalnl Reams of coal. Tbc only infornintioir i ~ ~ n i l n l , l ~ ?  coucesui~~g the 
region i~ furnished hy Chas. .I.  ltrun, of C'hignili. \rho ntntrn Ihnt 
thorn air! three swms, of which the top onc is 5 feet tt~icmk. h l m ~ ~ t  



ti1 I feet lmlom it is n ~ ~ s m  showing 4 feet of cleat1 coal, and again 40 fmt 
low~r is  tit~othor srnrn a h a t 3 4  feet thick. Thornpsot~ Creok coal bw 
the r;atnc nppamnre RY t h ~ t  of Chignik River, being a fair grade uf 
lignite. 

m m K  RAY. 

A c ~ r r v d  rcceas on the north sllore of Chignik Bay, ahout 18 mile9 
northenst from Chignil;, is  known as Hook h y .  Coal is reported 
n h o ~ t  4 111i1rs fromi t h ~  ho~ch,  on the right-hand fork of e stream 
which entrr's the Imy. Accol'ding to C. .T. Rrun, who is familiar 
with the lot.ality, thereara two wnnls of eon1 5 and tj feet thick sepratd 
by 8 feet of bony shnlo. t Ic c l ~ i r n ~  t,hat this CORE is sttperior ta the 
others fit CIdgnik nty. It is  fwe burning and makes yellow mh. 
?She beds ~ t r i k c  no1.tll and dip ra8t ot fin mgle of a l ; ~ u t  Is0. The 
writer hnd no oppn~.ttinit~~ to visit the local it?-. 

Cml wzq Meen at two othnr Iw~litics on Cbignik Rap. Near the 
native villnge that ~ t n n d g  I mile mt of tha ATaskrt Ikckers' Association 
wnnel'j, R tilnnel was drive11 seveml yenrs ago ~ b u t l t  20 feet on m h ~ t  
~ppeased to be R &foot Sean1 uf corl. I t  proved to IR alternate Cinch 
layers of om1 aacl dirt, and tbc work of m i n i n ~  king unptofitrthlc it 
was aba~ldoned. 

A t  the h a d  of the creek which entc1.9 Anchoqc  nny near thc old 
IIume cannery, thew are mrrlxlnaceous shnles in nhnndsnce, nnd onta 
l~lock of clear, !,right ml, 6 inchrw thick wns found, Tho hcd from 
which it rmie sppm1.ed to pinch out into mrhonaceous ~ h a l s  within 
R fern ynrtlg. 

HERENDERN HA>', 

Circurnst~nres rnacle it irnpossi1)Ia to i n v c s t i ~ t e  the Herendeen nay 
c(w1 field dilring the sttmrner of 1904, and the following ~tatamentn 
wrre oldaintrd I.,? prrsonitl interviews with pcople who nm f ~ m j  tinr 
with thr region. 

I - l e~~ndern  Ray i.s h r ~ n c h  of Port Mollr.r, which is eitunted on the 
north r z i t l t .  of Ala-kri Pt!nin~uIa (opposite Sbumagin Islands). Z t  in 
reached from I'ortnp Unp, on the ~outhe1-n ~ i d e  of the peninsula, by 
n brni  t n l m t  !F miles long. An nrpn 20 square miles in extent on the 
c n p  t\cltwren Port Moller and Herendcen Bay iu supposed to lw 
urtdortnin hy ronl, I ~ u t  the real extfint mny be much less. 

Srwcr:~l con~p~nias~ hnve tried to cltwelop the coal in this field, hut 
without H I I I : ~ ~ ,  ~ B C ! L I I H B  the con1 Rcam is cut off br faults, and it* 
continntttion could not be found. The Intest attempt was in the snnr- 
mer of 1903. 'rho drift proviot~aly &gun on a swm 4 feet thick mas 
driven 200 f a d  ffarthrr 11.v a new cornpny, making the face 250 feet 



from the ~nouth. Ahout. 1%; fcc t fmru thc ttioatb an entry w ~ l  driven 
75 feet long ap the dip and t l  mi* ~ande from i t  to the surface, a 
distance of 30 feet. A levcl otl tha cosl, rzin from t,his ent.ry about 
115fcetfromthemain drift, stltrncki~futiltnt I3 fcet. Relieving that 
there mas another bet1 of coal nbout 216 ioct I~elnw the one being 
worked, n tunnel waR shrtctl Ilmr the ~ l ~ o u t b  of  thr! e n t q  and run in 
levrl  w i n s t  the rise for f 08 feet. Savrral 10-i~rcll to f 5-inch seiea~u~ 
wew enrot ln~rd,  hut nonr lar~er.  Thr 111in.e in over n ~aile frotn 
tbc sea nnd ubout 800 feot rJlovc tirlc. In April, 1904, the rnincm 
atoppcd work and ~e izod  tlic proprty fm. a n ~ m i d  wnpa.  X mnsider- 
ahlo qlimntity of Inrn1~*1; mils. tools, I~nrrl~\-nrr, etc., landed at P o r e  
nq, wa~e never hkcn to the mine. " 

dud~ing f mrn the analysis given on pa* 170, this coal ia bituminous 
in at~ar~~ater. 

Jt. i~ r~portad t,hnt $ns wns ~rcvuntc i~rd  in  ntrh qt~antitp in the 
m i n a ~  nu to lnako tho wt! of .snf~ty hmps  ner-cmary. 

While tho writer IVRR a t  Clliynik. C;. C. Mnrtin went to Unga ta w c  
the Apl lo  mint. I Er rn~dl- r~ntcn nn the l ip1  itc at Zachary Bsy?., U n p  
1 ~ l ~ n d .  and hnn written the* rqnu-t wbirh follows: 

l r n g ~  i~ thc principl E~land of fhc SF~urnapin group which p~tende al~ont 50 mila  
wuUi nn11 f n m ~  P~rtRpp RELY, , \ I I L ~ ~ U  1 '1ztt in~ul~.  The group liw hdf wry 
h t s e n  Kaliak .nil ('nnlwka irlnn~iw. Thc wtrrtl Pl~ttnbllpin~, accord in^ to h l l ,  
are granite, t l i w  i l l  thv ~t~itlr!lr id  tilr Bnutcl* nrp Inrpply cni11~ropM1, of rnetsn~orphic 
quartzittv andl r r h i u t w  m k ~ ,  " sll i le l h p k  rljntainn vnlratiir. rock# and Tcrtiirrp 
I d s .  It ) I K ~  trtq*ti known for tr1an.v ycnm that tllvm Trrrirtv dnta contain ralll 
Peatun. 

T h ~ l i p i t e  of Qnga Islmd i~ apprpntly wtricfml in n m  10 the pnimFn on the 
'AT& ~ i d e  of 7 m h s y  Buy, or cc)nl ITnrEn)r, nn it is nlnw rnnli~irlnly ca!lnl, a hen 
abut  fl or R RlURre milt% in rxtr.rit. I t  wTUm In tflu wdL srrntv and mnddonc ni the 
K ~ n a i  formation, nf Cllimnr nhw. Thr K m a i  Ia~rrnatior~ iw ctrrrlain the I ' n p  
cc~!r~.rlnmemtm, which am nt Flitrc-me nw. Tlrw Tertinry mcks dip n n r t l ~ w d  ttt 
mriori~ nn~lm,  rearhinp in 111n,.ei1 10". 'r1it.y en- ndlj*~inr.tl on tlw wut t~  by cvPtnl- 
line n x k a ,  ~)rinrilmlly utldr~itw. The rr!.~taliitle rrwkn msy nnrlcrlir thr Tertiary 
wrliruer~l~ or ma!. Im intr~~thtql i r ~ t n  t l ~ ~ t n ,  rrr tht. tontwt may hr dvnr h ~ i i l t i u ~ .  

T t i ~  follnwin~ wctiotl, \\-tlivh w s  l l l h . ~ ~ ~ m l  nn thr wcut vhnw r*t tllr Psty rlcat Mr. 
TiJhry's mi ~nille.  R ~ ( E W R  the  ('hshrhrt~r of t I lk .  t ' n ~  m ) n ~ I o ~ ~ ~ e r n t m  nnti of Chat plrt 
of the Iienai furmation whirl1 i a  almr-P PMI JPVCI, 

- - - - - - - . 

~ l n l o m ~ i h m  mnmnlnR Ihr m k  rlrvrr by thlw prmwnc m.r crt~tnlntrl w r h l l y  fmm m mtncr who 
ru employ4  mt Iltw!t<lwII Ray [mm Frbnbnv en A l ~ n l .  IRU. 

b h t l v  01,. ~ ~ 1 . .  p. 'KC. 
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P1. in. 
............................................................... R . h l  6 6 

7. shale .............................................................. 12 n 
8. Fhalr, with 4 th i l lml  m?ama ........................................ 16 R 
9. Sllale rrnd m n d d ~ n ~  ................................................ 50 0 
TO. Cod .............-................................................. 1 11 
11. Ribale and mdstor~e ................................................ 64 0 
12. Shale, with 3 thin coal wrnn. .  ...................................... la 8 
13. Santlstona and shale ............................................. ... 15 O 
14. Phalr! and mudstone, with 2 thin crml seama.. ........................ 10 4 
15. r%lidstane .................................-...................... 26 0 

................................ I&. Fhalr, ~ithnumerouathincoalaeama 5 0 
17. Sanrtptor~e and concmled ..........................-................. 48 0 
1s. Concealed to tide level .............................................. 62 O 

........ Total ............................................. .... hi0 11 

The t ~ m h  m p r e ~ ~ n k d  by Nm. I to 4 s e p m t  the Unga cmnglomeratr and have 
IJAPII determinwl by DnIl to be of Miocene age. The rc~maining ~trntn Iwlonp: in tlir 
Xcniai tormation and, a r ~ o d i n g  to Dall, are of Oligocene w. 

Tho m o ~ t  promising of the seams is No. 6of the abore  tio on, u,hich  ha^ in ~ldail 
tho follorvin~ seckion: 

Voal ........................................................-........ 2 
S h a l ~ .  ............................................................... 1 
Crnal ................................................................. 1 
Phale ................................................................ R to 9 
Cowl (thirknw rrportwl). ............................................ 124- 

Tnttl .......................................................... 76 to 82 

The nppw p r t  ot t l ~ i ~  warn mntxina over 3 feet of c o d  or fair q~mlity, in which 
t h ~  partiupt nro not thick crtangh ti) interfere msriously wit11 mining. The ml 
Is *I l~rigl~t,  r l ~ n r i  lignitt? r ) f  ~linicirnt fint~uw~s to &and handliug without excewivo 
cxnshii~g. 

A gruup nf thin scams of no cconotnic importance is represented in No. 8. No. 
10, n war11 rwn~isting rrT 2.7 inrbh4.s of clmn cod without partings, may prnve tn 1w 
sorki~bl~ .  A tilnnrl which oponetl up this warn Rome years ago has now cavsrl In. 
Another gro~u~) of thin uniniporteat PminR similar ta No. 8 is rppi-escnted in No. 12. 

Only two know11 nt p r ~ w n t  inny IJQ reprderl RE pofi~il~ly of econoinic 
irnportal~ce. Them am l ip~~itm of bir quality, wluiclt compare not unfavorably with 
muv11 ma1 that is  d d  0 1 1  t11r I kcilic cna~t .  

If the coal is mined with ~uiIlirient rare to keep it clean and a l o d  market is 
W C I I ~ ,  it W O ~ I I ~  WIII thnt it nliolilrl 1w ~ l l l t ?  to ro~npete with the so~rlewhnt better 
but more oxxp~naivc main that am now bei t l~  ~ h i p l w ~ l  to this part of A l m h  



0 t h ~  p i n k  on tlre pet~iusnla ~ v h r r r  ro:d tMscnl:r in slr~xll a rno~~nt  are 
Coal Cap, nonr Mi tl-ofnnis IqTfc~~d, n-rrt lotrgitude 159 -; Portage Bay, 
1t;O 'J 35'; Hniiver or Ott4.r Ilay ntld Vml Bny. 161' &Y, west of Pba- 
m i q i n  l ~ l ~ n d s ,  Nothing is  knan-II of t Ire conl at t h e s ~  localities, hut it 
'I3 nnsunmd to br~ of tllcr Knalr rbhnnrrtcr rw that found farther east, along 
t11n peninsula; it, orrurs proi~~l i ly  ill thin e;enms. 

The chnin of i~lnndn bhnt PS~CIIIIM ~ ~ r s t w n r d  from Alaska Pcninsllla 
is cornlw~ed 111r~cly 01' rolca~iir mnt r ri:ll hut contains some srdinrpn- 
hry rrletalnnrpl~i{, s w k ~  J,ignitr-lwt.nri~tg Ilrrl~ are rrupposvd to 
orcur on HPVP~RI of tlio i ~ l n ~ ~ c l s ,  t h~ ~111q)ositiotj 1 1 ~ C t t r  dman i n f~ rcn -  
tinFEy From ~.cports uf Iocnlii it.: whri.11 rrml~cl. Itns b r v t ~  fnnnd. "rhc 
or~lp i.rltan4 on which aor~l in mid tn r x i s t  i.: rikl~ll, whit41 i* 011 t11~ 
uout,h side of Uaitnak I':I.uH. It is l~.oltnlJr Ih t~ t  thin tloatnn of lignite 
of lirnitcd pxtent tnny Ijr fo~incl in 1114: Alcutinu lslsnda, Iutt IW frrr rw 
grmcnt informnt,ion goes it i s  clozil~t f r ~ l  w h ~ t l w r  nny o f  thcn~ may l ~ r  
vonlrnercinlly vnlunhle. 

ANALYSES. 

In the following bhlr proxirnntr! nnnl+v~rs of conl fmm nlmE of the 
fields in southwcstrrn r \ l : i ~ k f l  :trr girrr~. '~'IIwP t ~ 4 ~ r o  1111 I I I ~ I C  i n  ~ I I P  
cberniml lubomtoq- of tllr t '. S. I; r~nloyrintl SII I,YP?-. r r i  t h t heesception 
of the nn~1ysin nf l \ I n t n ~ ~ r ~ * k ~ ~  ri)nl I T I ~ I ~ P  11)- I'. I!. I3ojinrdli~. of Scnt t l~ ,  
Wlt*b. "l'lle I ~ R I I I ~ ~ C H  f t ~ m  1<:1t-l~~t~1tik Ihy. l'nrt (; tmllnnl, nncl Cl~i~r~i lc  
Rivor mere r o l l ~ c t ~ d  IJJ- Z E I P  writt-r. K ~ ~ l ~  N ~ I I - I I ~ ~ P  rop1rl.wnt3 thr. com- 
mercirlly valuahlr port inr~ nf 81 qrr~rlt. 'I'ht..~ s ~ m p l r n  mem wwhed ~ t t t I  

dricd ~clvernI  hot^^^ in tlw O~WII  nir I.wfo?r tw~-tling and quartwing, 
nnd waled in ti11 runs, NO t l~~rr.  wHr l i t t  lc rhnticr for e\-nplutiol~ dtir- 
i n g  thr pix months wliicll rlaps~rl Fwfn1.r thry rrrrp nni~lpad.  TI\*CI 
s~t.5 of nnnlyscn mew I I ~ I I ~ P ,  O ~ I I  f stm~pl~.; pl-aand in n coffeemiIl. 
nnd tho O ~ I I P Y  giw~lnd to ~mwcirr in nn n p t r  mortar. The nnnE!.n~s of 
the conwe-groziitd wmplr*.; nrr! t w l k v ~ d  to I-rprrbcnt lnnrr c l m ~ l ~  tllr 
curldibion of tllr raiil rn it ~ o t i l d  1 , ~  nlinrtF ant1 IIIII~-krtcd, rind nrr pi\-rn 
b l o w ,  Fivr ~ a ~ 1 y n r n .  mndo 11y G ~ o 1 - y ~  Stripr, nrc ftar~r mmplru r ~ c l l -  
Icrt~rl hy 11'. 19, Llnll in  IS!)& ' rh~y  wrr r  " k k ~ r ~  frwtil thcc *tx:nll i111d 
ticd in I m p  of utout ~ l ~ t ~ k ,  nrlrl nlmflfyz~d inrtttrrliatrl?- c j r i  nrrirnl :&I 
I~ead~nartrlw " wvrnd nln~ttlt+ Int~t'. 
-- - - -  .------- - .--- - 

t4 hll. 4 * p ,  '.it,, 1,. & I ] .  rs,.l1. ,I]+ '.it.. 1. F+T. 



- I ImMlfry. Wol*. ,:;\. E l X P d  Ash, 

F tuw. ,,ttCr. owbun. 
v= 1 - . -- 

I+Tct. r n d .  
Hemnusf n TiSvcr.. .......... L 16 2%. W 
Kachemlrk Bay. mtae camp . 20. R7 40.71 
Kathemnk Bay. mlue m p  . I it !2ti 44.05 
Karhemak Bnp. mine ramp. 19. E -11. TL 
K~chrmeL Bay, CnrtIa s r u m .  
Buch~mnkSay.Mch'ef1 Can- 

yon. 
Ir) Kachwek Bay, ERstlund 

( Cunyoli. 
f Purl Omham ................. 

A m ~ ~ l i k  Hnrbor ...........-.. 
Korlink IB., Red River.. ..... 
Chiqnlk River.. .............. 
tfcrcndee~l BRy .............. 
Unga, tapper @earn.. ......... 
~ T ~ K I L ,  larlvvr lmrn ............ 

C. C. l3ogfdne. 
W. T. S~hnller. 

Do. 
Do. 
h. 
lka 

Do. 
GPO. Pleiger. 

h. 
S.T.9chullm. 
Om. Rtelgcr. 

Do, 
no- 

Sample 3 in the aho1-e table mas: taken f so111 the outcrop of the 9-foot 
9-iach smrn near the west end of tb Cook Met  Coal Fields Company 
Ihilrand, IC~whem~k Rny ; sample 4 cams from 50 feet iaaide tunnol 
No. 3 nt the mine c~tmp: w p l e  i' represents 3n inches of n +foot 
h d  accurri~rg h ~ l a w  tide d bout 500 feet off shore uear Coal Creek; 
~arslple 8 ntw cut from the outprop of the Curtis Heam 410 yards most 
of .\.IaNeiI Canyon: ~ ~ r n p l e  9 i s  from a 4-foot seam fouaci 300 ynrds 
f r n l ~ r  the b a c h  up 3lcNeil Canj+on; sample 10 is from the Iower 
30-inch 1,c.nch of a 54-foot cml seam, on which a tunnel w a ~  d r i v ~ n  
in  Eastland Canyon, and ~ntnple 1 was trtken from the outmop below 
tide nt, I'ort Gmhanr. 

These aanlpes show thnt thc Mt~tanu~ka coal is by far the k t  
obtained at nnq. of the 40caliti~~ d~scrihed, but the writer does not 
know how representative it i a  of the smnl or field. The 6eld is 50 
miles froel tide water and aereml hunrl~~ed miles from any present 
source of demand, nnd, ucemia~ly, crtn hardly con~pets as 3. s h ~ n  -1 
in outside niarkeh with the soin i~nthlncite and bituminous cod which 
bas been fo~rnd at ContlboUer Ray, hut  mny find special markets if it 
proves adaptahla fay smelter um. 

In  the next table are g i n n  a v e r n p  of nnnlyses of Kaehemqk h y  
trnd Uaga coals in cornparkon with competing coals from Vancouver 
lsli~nd and Pupt Hound: 
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I ___I_ .__  -___I-  

i 
' mr rrrrl. 1 Ptr nrll. Pcr nnl. ' 1- rmt. I*rrrnl. 

............. 0 KachmnatRaya I I 9 . * i  4 . 4  : m . W  R.&; n.:fi 
"I I'apl Maad a ................ I 2 : :  9 . 2 5  7 . 4 ;  I .  XI 

I . 6 C o n t d l e r R a y ~  ............. ? , 1 R  I ? . i n 8  7 4 . 1 1  10.731 .W3 

... 1.25 ?KH7 ER.74'  1F.:tl I.:R 

hna i rno ,~~  ~anmtir.car Irlanrl . 2 . 1  3. AP I 3.47 .1I. On 
........ ............... 

. R f l  

4.4: PI.  III ! .W. 01 j 7-45 

.......... 10.2 44.19 ; :w.nl 7 . 5  .nr 
I 

mW T. Whnller n h r v  p 170. 
blh;ll, I'wLI I b r l r ! ' ~ ~ m l t r ' # r i h ~ ~ ~ # k ~ ~  WvcnWllrh Ann. RP I 1' 4 Garll. P t l t i f y ,  pl. 1, p. WH.  
e blartfn 4,. c '  H ~ r i r ! ~  kim-r ~ I L I  l l ~ l t l v  Rnll. 1.. +. t ; ~ ?  ~ I I G ~ T  Yo. 25. p :R4 
d \rbt\unf Ilr mrt or1 \Ilnlutt'r 01 \111111. I!Mr:. Hrltleh I'ull~rmlt~la, 11: I1 ~ ' 2  
eSr,,irh+ r t m !  jdrl<!- ;,! t h y  l*nr!fiq c ~ ~ b k - i .  '! %xe?l?' ~ # ! v l  A ~ L I .  LWpt. I-. 5. + M I .  S t l r v ~ ~ y ,  pt. 3, p. 4W. 
f l l l l ~ ~ . ,  p ibltl. 
.P I ~ i l I v r ,  Ifrt~Itq). fll 110rthwmP 0-tn: !4-r1~1tenfh Ann. Rq-4.. V. P. C l s r i .  A t m y .  pt. I. p. IYH. 

MARKET. 

Thr preacnt marktt for coal in no~rtl~wwtrrn A1awk~ i s  Inrmly nt 
Valdex, Seward, I h~trli I Jnrlmr. and thr! wC~non munpricc; ntong hlfirl;rr 
Peninwultl, on Iialiak JsI:lrrd, find in Rri-to1 IFny. >lost OF the ntnnerien 
uw \ Y ~ l l i n g t ( ~ ~ ~  t1lritEsl~ C'ol~lnl)rin) con1 ltrnrzdlt from tho Shtes ~ ? r  

\mllnst in their awn hip. It m s t s  t l~rtt l  nl~rul $5 R ton n t  tieatflo 
and $7 n t  Sae Ftwzlci~rn. ;t l111-r~ 111:i r k ~ t  wt~pplyi~i~ ~ I P I  for s t~un~erx  
may tw tl~crlctpwl a t  \'~rldcx ~tntl I ) ~ i f ~ l i  1 I ~ r l n ) r  i t1  ~ I I P  B ~ t t ~ ~ r e .  Paasen- 
p r  ~ m n ~ e s s  and mr7tnao cuttrrs g ~ t  \\'cllinfltton con1 rt thew pointint..1 
for $ l Y  II ton. Thc cornlrtetion of tlir Al~wki~ CentrrrE B~Ilronti ~v-r.nlrlrl 
n l n k ~  ,%ward n l a m  town, with inc~.etzni~h~ drnlrn~l for fr~rl. find, if 
tlm Mrhnuska Rirpr POLI prnt-rq n l ~ t l ~ l ~ l ~ ~ l t  nnd denimble, might R I I I ~ P  

S w n r d  R coaling  tati ion for ocean vr~s~e1.i. 
In V ~ P W  of thr vrbry high gmdr of t h r b  cod 1vl1ic.h 11- k r n  fonntl at 

Clontroller lfv H I I ~  1vhir.11 1 1 1 ~ ~ -  *Don LHL in v ~ m ~ w f  iti01\ \\'it h t h ~  P x ~ i t i c  
c c ~ ~ u t  thit.~im i nous c ~ F M ,  it hl~rdlj- sreltlw &n*ci.rih!r IIIIIE Rnj' of t h ~ .  nnut11- 
weskrn Altlskn l i ~ n i t r a  h t l r ~  t~ Irright futurc. rtnlrs* tthrrr hltottld 1w 
n lorn1 d~tnsnd fol. tl~rir IIW iii p s  rngitl~x, for wlrirh thpm is some 
rnlinon to hcliert? they nrr ~ ~ l n l ~ t ~ d .  Thr derelnpa~en t of an ~xtenslivc- 
coppr mining ~ n d  ~ ~ n ~ l t i n g  i ~ i d u s t r y  in Princre IVi l l i~m h u l ~ d .  which 
mn,v l~lt! laokrrl frlr nt no~lit: f ~ ~ t r l r . ~  date. will afford tmoth~r mnrktat for 
furl. Imt tllo drmanrl will 1w for H coking vcml. It ncenls p ~ r i l d s  tllat 
tho Mntnn~i~kn cold will w w t  tl~ir: mluiwment. 



COAL FIELIIS OF TRE CAPE LTSUURNE RECTON." 

INTRODUCTION. 

Cape Li~hlrne i~ I* bold hmdlaud which marks tho northwestern 
extrwnit.~ of a great lnnd nlass mhich projects into the Arctic Ocean 
from tbr, weRtern con& of Ala~kn between latitudes 6S0 and 6g0. I t  
is 160 miloti north of thc ArcLjc Circle and 300 miles in R direct line 
f roln Nome, and is the only point north 01 Boring Straits where hills 
rlbove 1 , O W  feet in beigh t approach the Ree. This peninsula can he 
couvenicntlp termed the h p ~ ,  Ljsburna region, In orltline it roughly 
resemt~lcs u, hand, of which Cape Lkhurno forms the knuckle and 
Point Hopr, nbortt 40 miles southwest of Capo Lisburne, tho index 
finger, pointing wed. Thc Foint Hope Pcnina~~la i s  R triangular 
area about II dies wide st its base, ncxt thr: main land, that exhnds 
16 miles out to sea. I t  c*on.ri~ts of two low ~nncl~pits which can- 
verge and meet near the point, tho ~pncc betwe~n being occr~pied 
in part by B lagoon calkd Mnrryat Inlet and in prt by the delta of 
tbe Kukpnk River. It is thevefnre a tppiral cuspate foreland. Enst 
of the Point Ropa foreland there is a rango af hills called the Lir- 
burnt? M o u n h i n ~ ,  mhich cxtoud from (hpo I~isburnc southwtrrd to 
a p e  Thompson, alld n t  their h i ~ h ~ s t  point probably attain nn e lc~a-  
tion of 2,501) feet. 

East of the Liuburnr! h n g e  there is a ~~egion of rolling hills nnd 
ridges, usua1l~- below 800 feet in  elovation, mhich cxtends ntwtward 
for nn undetermined distance. The trend of the ridges ~ind many of 
the valleys is dependant on t,he bed-rock structures. 

The drninuge of the mgiou is effected rnait~ly hy one large river, 
called the Kuhpuk, whose hnsin occupies most of bhe indcrior port,ioon 
It rises about 60 miles mutheaut of Cnpc Lisburnr, and diwhnrgea into 
Marryat InIett. Thctis Creek nnd Pitrncgea River are two amller 
streams which drain IL region lying north of tho Kukpuk k i n  nnd 
di~cliarge into the Arctic Ocean 33 and 40 miles, ~espwtively, east of 
Cape Liuhinle. 



A settlement nt Point llope, inrluding R rnisaion and .wvoral whaling 
stations, colihins R I W I I ~  2-31 E * k i ~ ~ ~ u s  R I I ~  '111 mliito men. all of whotri 
are dependent on the fisheries or tlic fur tr:ule. Thc n~inemi wsotin-rli 
of the region. which arc ns y ~ t  unclr\*clopd, rwonsist of t.he con1 d0po.r- 
it, to be deavrikd. 

These ml fields nw nccrasildt~ or1 ly hy s m  fro111 J~ll!. to Octohor, 
inclusive. There is no harlwr or prot~tut illn Filr ~ C R -  going vcsseln, htit 
in aim weather, or whrn t h~ \rittd* RPC fro111 !!IC so~~th ,  CORI (wn 110 

bated or lightered to sllip.; nilr.llnlct1 fronl $ t o  2 tt~ilea off ~hore. 
The nearest protectr(1 Ilrtr1~1r i* Kof x t h l ~ i ~ ~  5011fii1, ~ I I U ~ I  t 21 )I I 111ilc4 

soutbemt, nenr .rvl~icli thcrra NI-1' srv(1inl g o l d - ~ u i n i n f i  atnlps of cori- 
ideraMe irnpat.tnnc.e. Tllr \r.lirllr rrgicai~ ir rsi.c*rtlinglj hlcuk and 
drparj. It is f u r  bcj-unrl thc ~ o r t  Irrrlr limit of nprnrc timller nncE cvcn 
tlic milloms are stnnlal, tlic I I L I -~P*~  nt*i*tl in thc 1uo.d nllrltcrrd pl:iccs 
Iwing not over 4 feet high. "l'tir! Ilc:~r.c>rl .itatitlit~g t i l ~ r l ~ ~ r  nnitnble for 
rr~ining PUI?)OHPS is at t lw t ~ i u ~ t t l i  01 t h ~  Xonttik, lijfl miles n o n t l ~ ~ ~ s t .  

HISTORY AND EXPLORATION. 

akpt*in Cook di~curcrcd :u~d I I I I V I I P ~  lt h r *  t.:cpc it1 1 E I F  pr l r  I T S ,  lnlt 
mu1 wits first r ~ p o r t ~ d  in  lllr r r ~ i o n  I n .  311.- 11. Colllic. \vho nct.otir- 
prtnicd Cnptnin Rcrchcr tn t ha. rirc'tic ( )IV-IIII i n  IHL'C ~ ~ n d  I*"?. ' I ' I ~ C  
point of discowry hy Mr. Crrllic W:IS Ilrwr CI I~V limirfnrt, nn unim- 
portant fmtuw of thc coast liw 70 ~ l l i l r a  crlst of C ~ I P  Li*lmrrin. 
M~wrn. RpFcher and Cbllie, of the I~croliry cxpt l i  t iran,  ulno collcrtcd 
pnlcontolo~ic~~l rnntcrinls nr~d 11t:~tlc ntltc* ou t h t* grology r~t CJ~tpc! L i n -  
1)~trnr: and C n p  Thottlpson. 

Ihtring thc Inst tw~nty-fire jcnrs whnIce,~rr hnvc o f b n  rrplonid~rd 
their furl  upp ply from these coal h d s ,  tlio poi11t.r ~ ~ ~ o c l t  frrq~~rntly 
visited I m i n ~  Cc~rmin IUatf ,  3% miles enst of Ca~r ,  L i ~ h ~ ~ r n r ! ,  whuro I110 

U. S. mrenkie putter C,'r),rnit), C~ptttin 1-hapcr con~~i~nnding, t m k  on 
20 toner of c.orrE in tHS1, and tllc Thctis ~ninc.  34; I ~ I I I C H  rtwt of C : i ~ p  1,iq- 
burne, where thr! I-ercnnr ruttrr Tfr,ltix r-mIrd in FSSS llric! 1NH9, 
The diwovrry of gnlrl nt Sou~e  in  Is!!% drew ~ttcnt ion to tllran 

deposits RH p ~ s s i l ~ l o  rtolll'c'Pn of ft?c1 for tllc ~ i ~ i r ~ c l n  of $~\v\.nnI P ~ n i n -  
auln, nnd severnl compnnira mrrl! rrr~wniz~d ttl rxploi t I htm. ~ A ~ I - V O  r 
areas of cml l ~ n d  \VPSP k t n k ~ d  nnd hcrc~.i~l r.:tlhg,e* of conk, prol~il~ly 
in all more thnn I ,cMO 4 or~s. wrtr tnirlrd and .;olti nt Somt. in I!H!t) nnrl 
1901, sincn which tirrlr t11r lmnlurtinn hns Imcn IHPW!?. n o n ~ i r ~ l .  

Schrader," of tho t ' i~itrd S t n t ~ r  I ;rologioil Karrey. r iritcbd t'orwin 
Bluff in 1901 nt thr end of his tield W I I W T ~  i t r  unrtllern :tl~nkn and taol- 
lected notes on tllr grol0g.r of thr r ~ ~ i c ~ u  fro111 rnrious pro~prtnrrt. 
On rlmotlnt of tIir wn~trm~ir. ir~rlarrtutlrr o f  t l i ~  roll1 d~p~witri nnd 

the neicntifrr intem~t in t l~ r  y r t t l o ~ ~ i n  Forn~:ltin~ir. tr more dr*tsilrtl 
- --- .- -. -- - 

a Schmfler. F. C.. A reconndwttcr 111 nutllbcrn din-kn In 1901: Pml. I ' I I ~ ~  1'. 8 .  rid. Attrvrp Ku. 
m, 1901. pp. l0911C 
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examination of tho field mas nndwt~ken by the United States Geolog- 
ical Survey in 1904. The party for thia purpose was landed rrt G r w i n  
Bluff on July 23, and after examining hhe coast line from Ctpe Beau- 
fort to Point Hope &led from the latter point on August 22. The 
party connisted of the writer, who was in charge, Chester Wwhburne 
and C. J .  Hutchinuon, field assistants, and Joseph Edge, boatman, all 
of whom rendered untiring ltnd efficient servia and contributed in a 
greater or less degree to the fund of iuforrnntion obtained. 

The important economic result of this expedition is the demonstra- 
tion (1) that the ma1 fields are much Inore extensive than has generally 
been supposed, and (2) that there nre two distiuct cow!-bearing forma- 
tions in the regon. One of these formations lies emt of a p e  Lie- 
hurne and contains l o w - p d e  bituminous coal of Mesozoic age; the 
other lies scuth of the cape and contains high-gmde bituminoua coal 
of Paleozoic age. 

GEOLOGY. 

The hard sock formations of this region fa11 readily inte two groups, 
tho Paleozoic and the Mesozoic, whose distribution is indicated by the 
topographic features, since the Paleozoic rocks produce the high relief 
of the Lisbtlrne Range, while the Mesozoic rocks und~rlie the undu- 
lating lowIands northemt of these mountaia~. 

Heavy cnlcareuus sandsbnes and interbedded slates which wcur on 
the west side of the Lisburne Mountains constitute what in probahIy 
the oldest formation of the region. T h ~ y  aro exposed in sea uUffu over 
a stretch of about 15 miles north of Marryat Inlet. The snndutona 
beds mnge in thickness from 1 to 10 feet, while the slates are usultlly 
thinner. Their total thiclmoss has not been determined, though it i~ 
certainly not less than 1,000 feet. The structure consists of a wries of 
broad, open folds, the d i p  rarely exceeding 3U0. Being inassire beds, 
the strains tm which they have been subjected haw heen taken up in 
two sets of well-defined joint  plain^ and a slaty cleavage in the softer 
membera. The sandstones often present schishse phases and contain 
secondary mica. This formation is hltmzoic, prohbly pre-hrhonif- 
erous in age, hut rlo f o s ~ i h  have been found in it. 

The mndetone is confornlably overlain by rt neriea of slates, shales, 
chei.ts, limestones of Cnrhoniferous age., a part of which has bee11 
called the Lisburne forma tionma 

These rocks form the .wta cliffs from Cape Dyer to R point 3 miles 
ewt of Cape Lisburne (a distance of about BO miles), the grater part 

-- --- - - 
slchmder, F. C., h mcorinni~.nn~e hl northern Alash  ir: lM: P m t  Rtpcr 11. S. Uml. Sowey No. 

LV, I'p. fi!t-i37. 
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af the cliffs at Cap Thompwn, and the r11ni11 I -II~W of tho LSsburne 
Mountains. The series consists of divers bed8 which fall into three 
group: (1) A lower group consisting of slates, shales, and limeston~q, 
containing several coal heds and yielding J%leozoic fossil plants; (8) a 
median group of black cherh, s~R&*, R I I R I ~ H ,  and cherty limmtonw can- 
hining marine bivalve fasils,  the most colnlllon h c i n ~  nn ~r ic t~ lopc-  
ten; (3) an upper group of massive limestonrn of grcrtt, tllickness, 
made up largely of coral, and seeming to shade off into mmivc  whik  
cberts. 

Tho shalp members are often closely crumplnd. while tho ~noza 
massire beds present broad, ope11 folds complivntcd hy f r ~ q t ~ e n t  thrtlnt 
faulta, making the stratig~~tphy difficult to deciphrr. 'd'h~ prer~iling 
~tructares, indicated hy strikes and fault planes, seem to exknd sou hh- 
enatward nearly pwallel to the trend of the Li~bnrne h p ,  'The 
htnl thickncs~i of the cml-hearing rnernhcr is notverg gratt, pmt~alilp 
not oxcooding a few littndrerl fcet, t h o ~ ~ g h  d ~ t t t  for a satisfactory anti- 
mata of thickness arc wltnting on Recount of tht? inten.% crt~mpling to 
which the 110ds ~ H V B  been s~zhjecterf. Fossil plan& of a typo cornnlon 
in thn Pltleozoic con1 Iwds of the enstern Cnikd States have becn 
found in the black slates kwociated with the coal. 

Tho relation of thc Palcoxoic tn the Mexoxoic racks could not bo 
determined, for, at the rontrrct, faulting hns brought older beds abovo 
the y oungcr. 

The Me~oxoic  rock^ occur on the coast abot~t 3 r n i l ~ ~  a a ~ t  of Capo 
Lishrrrne and ext~nd beyond tho limits of the area rfivcmd hg t h i s  
invmtigstion. They con~ist of two metnbers, of which the older is 
coal-hexring while tho younger is  not only deatitu tc of coal but also 
of fossils. 

The cml-bearing memher., which l r n ~  I~ccn rnlled the Cormin forma- 
tion, begina on thc coast lint? ahou t 20 mi 10s cmt of Cnpe Idqhurne ~ n d  
about 2 miles west of Corwin Rlud. Fro111 this point it cxte~~ds 
e a s t w ~ d  to and hpond Cnpc Keaufort, tho cnstern limit of thc :irm 
comprised in this investigation. This formtit ion c.onsl&% of t-thcr. 
thin-bedded shales, sandstones, and conglometnt~s. Thn iihnles, mhith 
form the greater part of tho uoct ion, vztry Jkrot~~greel~ish-1)rown r t ~ l m ~ -  
reous to black mrbonaceous beds, and in texture from rnud stones to 
tine-grained sandy &hales. 

The sandstones occur at infrequent intcrvala tbrotr~h tho tonan- 
tion, in heds usunlly lesv than I0 feet in  thicknpsa. 'Their oatrraps 
form low ridges, which are enaily Zmrca)~le o r ~ r  rrorled nlrns. Tlrr con- 
glotneratea aro mado up mainly of quartz nnd chert pel~hles, mnging i n  
dianmbr from one-half to 4 inches. A conglomerafx hed ahout 15 fcat~h 

thick, wbich reaches the m~st. at & f i n  Bluff, makes a distinct ridge 



fm1~ 24KF to 3 M  frrt high, whictt hw beer1 tlnccd nouthcwtward for 
nlmnt 15 n~iles, g iv ing R dnfinite key to tho stmtigmpby of a portion of 
thr! firld. 

Thr thiekncss of thn Corwin Corrnrrtion exposed nlong the rmst  near 
car wit^ JUilfT irl not Irm t h ~ n  15,tl(KJ fect .  Thc base of t,hc formation 
ht~q  not I~ccn ohrrcrrrt~, l l t~t  it pmhhly r ~ t s  unconforruahlp on thr! 
I'rrlmxc~ic~ rot'k~, 

I;o~aiI plnnh collrctcil frnnr it i n d i f a t ~  thnt  the ia J n m i c .  
"I'hr ntrilcturo von~ints  of ncr~tal brorirl synclines nnd anticlines, thc 

tl  i ~ w  of t ho   had^ ~ ~ w y i n g  f rnm ow to IjO , There is no ~r idence  of 
fri~~lting othcr thnn mi~ior nl~r~irirlg mo~-enlants praIlel with the 
ludding pIri,~iow. 

'rho Clr~rw in for~a~ltJot~ in ronformn1)ly overb~in hy a mom nrenrrccous 
~rrirn r,F ~nndshncn ltntl ~1111lc.r i t1 whir ti nrit.l~rr rtml hctlr nor Iowils 
hnvo hr*r?n found. l'ht: r:oaht.t of these r w k s  with tllp Corwin mrk* 
tilay hc wcnn nlmut 2 lnilrn w ~ s t  of C n r ~ * i t ~  l i l l ~ f f ,  wlrrnce it rxt~nd..c 
n o l ~ t h e ~ t w a r d  for sevcinl niileg t ~ ,  the liinit of tho ntPa i n ~ ~ u t i g n t r d .  
The wc~tc1.n limit of the fonnt~tion is  u well-rlefin~d fault linr rxtrrtrlin~ 
southm4twat-d f ron~ n point on f IIC c o ~ ~ q t .  3 nnlilrw m ~ t  of C R ~ P  1 4 i . r l ) ~ ~ ~ ' i ~ ~ ,  
where tho formntion is in cont.2c.t with tho l'tllroznic~, w81irh i* orer- 
thrust. The atrncturc of th ix  forma tion iricrmrrn in cornplr*xity from 
it.: bas* ~t the top of the Corwin formntirnl I ~ H  t lriq Fat l l l  is npproach~d; 
E ~ P I ' B  are intense vn~n~pl ing  and nrntiproun nlinor t l i t v~ t  f n ~ b l f ~ .  For 
thin ma3on ih is i m p a s i h l ~ -  to estim~afr f ~ I P  t lricknow of thv fol-mution, 
hut tht erfdenrq obtninetl iodicutltcs that i ts  minirt~u~n thicknrun in not 
ICSS trwll ii,trw feet. 

QUAITRSARY rZ)llMATfClXS. 

Pleistwne and R w e n  t depo~itti of grnvcl, wnd, silt, nnd grannd ico 
cmnr n t fi n u m b r  of plncea in t br re~ion, tho Inrgrst nrna lwing ahaut 
8K R ~ U ~ K :  rnilc~ in thr I'oint IIopr: foreland, alstandy dawrihed. A 
part c ~ f  this  ~rprr is nriid to be ~rntlrrlsin hp ground ica. 

Srnnll~r Qtlshmnry d c p s i  ts occur nrar thn r~iorrth of T h ~ t i ~  Craelr, 
mt (;~IIIP Snhinr, nt Cnp Rmufort, ~ n r l  in tho ra!ley of thc Pitme~eri 
liircr. 

V\*herr such d ~ p s i L 9  occur alorlg the c w t ,  cliffs are formd hy the 
tznrlelrr~tting of t l ~ c  uarf, in ~ ~ Z i i c ~ h  ground ire is often exposed beneath 
Iwtt~ of pent , nilt, or tnlus fl-om t l ~ c  bigher hills. 

DETAlLED DESCRIPTION OF THE COAL FIELDS. 

M E P O Z ~ T P  ro.4~ ~ L D .  

flrnhpy, lupqraj)h,tt, rta (8 m t ~ ~ r  t. -The I i c ~ ~ x o i c  rml-hring formn- 
tion. dvnibril~rd on pttgn 175, olltC1'0p~ ~ l n n ~  tho const from a point 2d 
~ n i l ~ n  ra.st o f  U ~ p o  Li.rlmrnc eastward for .II) miles ta C ~ p c  h a f o r t ,  
lmpond m hich point tho hills reccdc from the coast. The forn~ation 
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probably conti nuenLnorthettvtwurd for tin undctt!nnirwd distance, xinca 
it ia  known to occur t ~ t  Wninwriglit Inlut, 13) ~tiiles beyond Cape 
Bmufoi-t, mhorc it contains vmal st*:ims :tnd has yielded fowils. 

.Throughout this distance coal Bragmcnh rive found on the beach, 
where thoy have h e n  pushed up by the ice, and piece* of coal have 
alio been dredged up from the sea floor. Similar coals are reported 
to occur at the headwaters of the Colrill~ i ~ n d  Ikpikpuk (Chipp) rivers, 
300 miles east of Cnpc Lishurnc. 

The sonthern boundrlry of the coe~l-be~~-itlg fornlation runs south- 
ea.stwal.d from the: coast fur : I ~ E O ~ I ~  10 niilch. beyond which point it 
probahl~l turns muthwi~ril. C'oal is reportcci in the interior 80 miles 
tcoutb of Cape Bcarzfo~.t, SO that it is safc to R R ~  Ohat the nrea of c o d  
land in the Liwhunlc region is ]lot lens tburr 3(W ~ ( ~ U R I ' B  miles, and is  
probably very ru~ich Illore tllt111 tllat. 

The topograplly of this ticltl uonnists of lorn rou~iclcd Ilills and ridges, 
uuurtlly less than 600 feet in  elevation. Tbc ridges and drainage ars 
detem~ined by the bed rock strur.turr. 

Investigations tho past ncason indivstc thiit t,llerc are not less than 
40 coal beds i n  tho formation, aggrspting nllorl t 130 feet of coal, and 
the cwppings of many other h ~ l s  h1t.r~ probably been overlooked. 
The coal beds, however, fire utidsveloyecl, ttlul exact measuremenh 
were in most cases inqmusiblc. Coal 11av becn lriined from a group of 
bods at COI-win Bluff rind fro111 another fit Thctin mine, and cropping8 
of coal hare also bcon obsthrvcd ~t mttny other places, tho first discov- 

1 eries being mas Cape lhxufort. 
L * m i 7 ~  y~-o~c'~ll~~.--Clor~vi~i l3ltrH', n aclt clia 2(!0 feet high, is ahout 2% 

nliIes east of Cape 1,iishurne. Thc highewt p r t  of tbo hluff rives sheer 
from the water, but about half n mile west of it. t,here are naryow 
rocky beaches along the foot of the cliff, snd u few hundl-ecl y ~ r d s  
east there is R short sand beach at the 1 n o 1 1 t h  of ti timall creek, The 
bluff icr at the seaward end of a ridge frjrnial I y  the cropping of the 
conglome~~te her1 which hns  been ltlrendy noted sn giving R definite 
key to the atratitig~aph~. Thc coal I d s  of the Clorwin group are 
near this bluff nnd st~xtigraphically lie 110th ahow nnd below the 
conglonlerttte.  the^ strike' S. 7?> M'., and di y STY. f w ~ n  ROG to PO0. 

The highest coal yenlll noted in the series outcr'aps in  tbe .sea cliff -1% 
milea west of Corwi~ i  13lutf. It in exp.red hy H recent rock slide from 
the cliff and contains 43 feet of coal without partings. The roof md 
floor fire soft shales or sbalg saodstonea. 

A second yearn, which hns yielded some. coal, is about 1,000 feet 
lowerstmtigr~aphicaIly, the i n  twrening betin I~eing shales, which contain 
several cm1 searns either too w ~ l l  err too impure to be of vti111e. Thin 
b d  outerops in the sea cliff three-fo~rrths of 11 mile w e ~ t  of the &win 
BlufY, i n t i  is developed tly 8 turulol i~Lbot~t 40 feet long, driven without 

Bull. 2 5 - 1 2  



t imhm. The coal in the ftwe of the tunnel ifi solid ~nd,  tllongh f rozon, 
does not br.etlk up greatly on exposure to bhe air. The aemm is 5 feet 
thick w11d h:ks t w o  thin clay partings. one I foot frunt floor, thc nther 
ahout the middle. of the rein. Tba roof is shxly aandwbone, which 
sbridn well wittiout timbrn, Tho floor is  bud t l i~y shale. A few 
fprt lwlow this Hsttnl thp,~.e in a second ~irideveloppd Mean1 two or three 
feet thick. 

I l ~ o  l t r x t  !led of in~prtance it; about 500 feet Ioweln +tl-atigraphically, 
r hc i ntmrtln ing  bed^ Itcing shales that contain forir or five small, unim- 
pot-t~nt coal seams. This bed in plwhubly the origiattl Corwjn vein, 
trnd has y i ~ l ~ l ~ d  11 W I I ~ ~ ~ P I C B I ~ I F !  ltrn01111t of coal. It has lteen developed 
I y e k ~ u w l  from tlw SPA cliff and un air shaft from thc? level surface 
t~lwvc the cnlitf, which i s  ahout. 75 feet abore the sea. In the nunlrncr 
of L!)C)4 t h ~  p~~trrtncp t o  tilt! tunnel m s  closed by x grent mass of icc, 
t l ~ c :  int!un~uli t, of snuw drifts fornlerl during the preceding winter. and 
tJllc ail- shtlt't wnH t i I I ~ d  with WIL~RS, HO that the workings were inacces- 
s i l ~ lu  ant1 tho rod 11ed r o ~ ~ l d  n o t  he measured. I t  is reported to have 
n h t a l  thichltn~sn of I fi fent, o f  whicnb i feet is clear cml. n-ith no pr t -  
itigs, whilp tho ~-cl.r~lninrIar conthins w~rprnl prtings ztlnti is without 
1'111 11P. 

l t p l o \ ~  thin berl tllr trt ttro nhul~r folm r~ bout 1,1H H) feet above the van- 
~Io~uc~r t t c  l ~ ~ d  that forms Corwin I3lltR. T H  this shale there a1-c 
tight vt*i ns of coal, indicnt~d Iry cbmppinp9 which could not he exam- 
inctl in detwil, their rxp4u1*4~..r in t l~r  clifi* k i n g  in~cces.vihle. Three 
uf r hest: vt4tlr avo ovrr 1 fcrt t11ic.F~. Olre of tllem. which inlmediatelp 
n\.el.lics thc conglo~ltc~~xtr*. IrppeRlx from the sea to h, ahout 30 fwt 
thick nntl to vonhin irnpuw rtrrl. Anothvr, a i d  to be about 12 feet 
thirk,. nrtd u tbi  nl 4 frvt thirk rtrr. ~ .~ l>or td  to yidd clpan coal of g o d  
clndity. 

I ~ l l m d i a t t l l j  h l o w  thc. t h r w i r ~  I j luf  r-r>nglomsi.rt te atad between 
i t  ~ n d  H rnnvsjrr m;nnd.stnl~r~ in arl irrexnlrrr hnl, which is reported to 
have produccd uboat 50(b tons of con) during one spason. Thin bed ' 

has heen zrffoctetE Ihq shearing nlorcnrrntn nf the inclosing stmh. Xn 
r~rhrr part* of thc wrica the inclosing sl~~Ees arc soft I H ~ H  which hnve 
yielded rq11~11y to shmring stminr, st) thnt thc. cclal l m d ~  hara remained 
undtered; III\K. in this caw, the ronglon~~llltr! untl mnrlstono hedn being 
rigid, the whole efrert of such folbcei; ha4 1ht?r11 felt hy the coal hrcl 
which Iieu betwp~f l  ~ I I P V I ! .  The hPd H p p a M  in the fticn of thc 
1:lrrff as R wries of lenuen. 'Fl~r! rnul Etsrlf wl~owg evidence of slieal.ing, 
hut is  oljhinpd in  IHY,~  ~ ~ P C ~ C S .  Sinre this I led WHH worked tho face rrf 
the h1rlRJ1a.i fallen rlown, trlr~king tllc i ~ ~ n c t ~ r n s i l ~ l ~ .  

'rhl? ncst I)11d of ill~pmrtrit~ro ir l  the ser'irs nt~tc.rtqrs ill tht! sea cliff 
ahnut 1 ,IHW Ecet of Corrvi 11 HIliiT, nrl~l is stra tigtaphical)$ 404 r 
feet heIow the c:onglomenttc bed, the it1 tcrvotiing ~ t n ~ t u  11eing NI 11rl- 
stones and shales containing many plant remains and oue smsll coal 
bed below the k ~ . e p l n +  one noted ~ b o v e .  The ~cction of tbu coal bed 



Frmn thr t r ~ p  d r t ~ v ~  is rw TOIIOWY: Cle~in veal, 1 fcmt; black sllalr, 1 
fmt; r.!e~n crrnl. 4 fed,: T ~ I P  conl frolti the v p p r  and lower Ilenchrr 
is rabhol~t nlikr. Thr: roof of this lpd is 1$ f ~ c t  of l~lark sh~ le ,  ~ n d  
~ h o v r  t l l i ~  lies uhaly ssndstrme. The float. of the 1t.d iu hlark flbalr 2 
fcnt thick, lwiow which i w  I, frmt of inlpurt! l i m ~ s t o n ~ .  This hed IIRS 
hren pitti~lly o p ~ n ~ d  m t  the top of t h ~  clifl, rvtlirh ir almtlt 100 f ~ c t  
high. I t  h ~ ~ l  piclded to whaling $ h i p  wnle ctnl that i n  wid to havo 
h r n  o f g o d  qartlity. The facrrrf the vIiH trpto a height of 55 frrt 
alwvc! the urn WRa covewrl i n  Jul! and Xugt~$t, ZHM, with urlow nntl 
ice, the lrmnant of snowdrift* ~t~canit~lnted the winter before. 

Thctix g~~otrl~.--l'hr! roal lr~ds of thr Thrtin grozlp o u t c ~ ~ p  ~ l o n ~  tha 
cowt fi miFw e~rst of Corw i l l  Illuff rlcltr u sltt~dstone clitl al~out 1 fect 
high, the SPHH-HPII tsnd of IL low r i d p  which rotitinlrta irilsrid in a south- 
enst dimvtion. This  eliff is ~ l m t i t  44 n i i l ~ n  wrst of C'qm S u h i n ~  bnd 2 
n~ilca east of tho ntouth crf 'I'hrris C!rrrmC;. T ~ P  . s t r i k ~  h c ~ c  is N. fiO" 
W. and thn dip ahout 211 totr-:t~rl thr noutl~wcst. The v r d  lwdn n w  
.~trnti~mphict~~ly n h l ~ t  *,MI f ~ ~ t  hwlow Zht. lotvwt lwd of t,hc Curwin 
~ r o u p .  Tha i n t ~ r v ~ n i n ~  slinlcl.; arid s i ~ ~ d s t o n ~ s  curry sPoftle ncnttnring 
vml I R ~ H ,  l~tlt nonr thnt n1.c krrn1r.11 to tttl of cconon~ic in~portnncbr. 
Tha toal i n  reportcd t c t  llnrca h e n  Hr,*t wrwlicd ly R whal~man, ~ r~ l ln  
found dl the ~crrrssilllr 1sd.r nt C:orwin nFai7 ~ l r ~ ~ l d y  WI'ILP~CCI hy thc 
cw!wu of otlwr r;hipn 1rrlt1 ww tlirrtet~d to titi.; plnrv rlntires. TIw 
1'. S. reccnac! r~tttnr Thrl;x ~ n l l e d  Itelr in  I SXY It i w  rclported that 
when the rod wrtq diwororeit 11 I:IW o~itc.mp tlxbnrbrl R C Y O S ~  the 
hwb @tanding a l m v ~  t hc sand nncl tllt~t li ron~idrnilhr. ~lrnoun t s r~r 
pwily olltainpd, Z n 1!HI4 PX t~nsivr* wnowdrifh ttnwrtstl the 1 m r - h ~ ~  
~ n d  the cliff f ~ r e ,  so that no hcd wan WGH ai~tr~.opping on t hc IKRT~I.  

The original Thctis \*pin, which r v ~ s  rvorkrrl i r l  lsxS, prohllly uvcr- 
iicn the. rnrr*nirc sl~ndstonr IT hich fnrtl~r: t IN* vliff 110f rd. C n ) p p i r ~ p  
on the levrl grnuncl ahoca 1 hr t d t ~ f l  intlitatr t~\*o mtl hPds o f  con- 
nidemhlc tbic-ksesy with 15 r w  .'( 1 fr1.t of ~ h n l t *  h- twee~~.  I t t h p r t s  of 
thc. w o r k i n p  i~~dicatr thnt thr win Ilnsri t l~it-ktlr~s not IPS* t h ~ n  4 :  fcrt. 
In about 71 11b fwf of dark sbnlt*.;. 1111d~rlying ,r h~ . q ~ n d n t ~ r t ~  1 1 ~ d ,  10 rml 
Iwdy were not~d,  only :! of ahiclr HPP of prjnui trlc ccr)lltrmic: vnlut.. Tire 
fiwt of f h ~ m  isah11i 2%) fwt Iwlo~v tilt- T l ~ v t i r  I~wl  ~ t t l t l  r l~ l t~roprahoi~t  
100 fcnt ewt of the h i ~ h  snnd6iorlc! rlifl. It c.ontain* 4 fcr-t of c l r ~ n  
rml without p r t i n p .  7'11s a4r:ond in t i lw~it ?(I?) feet lowor in t l~c 
stmtib*mphic column and orltr.rop J w t ~ t  IBN, fwt f ~ r t h ~ r  ~auk. I t  
contain# 3 frct of clran rod s i t  bout p r i i n p .  

Il+dx belmr the r%rtix !/r*tty. -Ikmlo~v tI1(3 F~c*d.- of tho Thetin group 
fhprp! arn 3,n00 fwt of sllalr.: t ~ r ~ t l  smristc~~~cs i n  rvhic-11 s ~ r a r a l  c m l  
l d r l  have, hwn n o t ~ d ,  11111 nctrum mf t-nt~~~t~t*lr'iitl r i~ l t~ r .  

J:il*t i f  (,%I//I! , ' ; j l t l ;~r~. - - -  Enst uf I h j M b  Sirllrir~o z tip ..;truc.tttrc prot~al~ly 
~ U W K  a reptition of the tnds dt*wvri lml irlnwcl, llut t l lc  \I-ork hw not 
been eufficiently detail4 tu i ( l ~z~ t i f+r  t IIPU. The cod-bearing furma- 



tion is not e x p o d  i n  the b-ea cliffs, and the croppinp in tIw interior 
are not well defined. Croppinp of tmIf  H d o x ~ n  or mcwr ronl htls 
were seen south of a camp 10 milm east of Cl~yw Snllin~. 9 n c  of 
these w h i d  mas we11 exposd w w  found 1w ovrmr. 1 f ~ r t  thick. Tha 
I d a  strike X. HOG E. anti (lip north rrt angles v s ~ i n ~  f lnnl ?no to 40 '. 

C Q ~  B ~ ~ t f o r t  f eId.-Tl~e mcurrener. nf ronl nt Cape I l t ~ r i f n r f ~ ,  41) 
miles esst of the Corwin Bluff, WAH noted by hfr. Collin n~rentp-five 
years ago. At khir point there i~ 13 hill 500 h ~ c t  hiftll, 1>ut t h ~  cliff in 
rnttde up of Qtxaternnry gmvels, gronnd kt., rrnd tnlzw from b h ~  hill, so 
t h ~ t  there ure no good exposlrrc~. In tho ht~.rty cxnrnirintion niudo 
lust summer the croppings of no I ~ R H  thsn 4 rosl h d n  w ~ r e  diacov- 
cred on this hill, hut no rn~astrr~hlpl exp~l l t r~ .q  WQIV? fot~tid. Mr. 17. C. 
Schmder, who vinited the Pwnlitp in l!bOl, r ~ p a r t ~ d  n ~ e i n g  R pnrtinllg 
developed em1 bed 6 feet thick one-eigh th mi la f t w n ~  t h ~  connt, ?'tin 
beds strike wuth 45j  c n ~ t  nrld dip wontl~we~t fit nn nnalt! of 21,-. 

Idand mtnr~im~--The p r e w n  t invpnt igrttion WRH ntl(:o~snrily con- 
fined to a strip ac few ntilee widtl r~long tilo t.oanlt, hut, sn has horn 
already pointed out, the intnnd extcnsiarr of t . h ~  rosl field can ha 
rewon~t)ly inferred from topogmphit: rvidr~~c-e .  1tt.tnidt.ntn of t h ~  
region who hare' m d e  the trip fro111 I'oinl I I o p  to Ihpn S s h i n ~ ,  try 
way of the Kukpak ltnd Pitntr~~len riv~rrl, rrport f i r r l i n ~  ran1 nt bhci t' 
mrnp on the. portage lwtween t h w ~  r i v ~ m .  T11i.r cnttr p coi~lrl not htivci 
h n  lesq than SO milm inlnlld t~nd n o ~ ~ t b ~ a n t  of C t : p  Snhi nr. 

C3orrtctdv. r!f M;~bto~mMc c~~cr l , - -~ \nnl~sr~  w l l i l b h  hnve I w n  mrth of n 
numberof samples of thew cmln indiratp that  thr conls arc nonvoking 
hituminous and mlt*r.cly h t k r  t.hnn ligt~itrr. 

The avewgc! of the annlysna of mmplr?n tnkcn ftnm six of tho beds 
described is as follows: 

f&mplrs rrtkr-tb by A. 1. Oolltrr: anstym by IT. T. Rfhrllsr.] 

Fixed w b n  ........................................................... 47.43 
Volatile enmbmfible rnattcr.. ............................................. Sfi. PS 
M o  istnre..-.--...-...**.+---.---------.**.*----.-.-.**..-..-*.--.--....-- 10.79 

..................................................................... Aph 5. It! 
Pnlphnr .................................................................. mq 
Fuel ratio., .............................................................. 1. W 

It. i s  regnrtrul that these ml* hiivr not given t-omplrk ~t i r fnct ion 
for xkarning purposes. T h o u ~ h  tlwy ltrzrn r~adily and pmrlucc ntmm 
quickly, tbt*g are of low ~pwific. p a r i t y  nrld nrt. not lastingfi. It. trikrw 
ahout dotlMe the ~tnlount of thin cod,  rm r.nmprcct rvi th tlomnx 4-ml, 
to rnt~intnia R aiven p ~ ~ s * u w .  I t  hi~rm with lit  t l ~  P ~ ~ I O ~ P ,  hnt ~ I Y W ~ I Z ~ ~  

R large amount of w h  and cmind~r. 
CI,/rcJit&tttx of nj i t ,  i~ay nsrd r k ~ ~ t i l r q ~ ~ , t ~ ~ ~ ~ t . - - T l i ~ r ~  nsr  no p ~ m n  nrn t. 

derelaprnents or ronvmi~nrrq of mining i ~ t  ltny of the plrrc~s wht-rP 
coal bm been obtained. CVllcn thr 111inrg were optnrted lly tho ~ 1 1 ~ 1 -  
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ing tlrrt tbc rllips str,nnied "1) arid n~~chol-crl, s ~ n r l i a ~  their errlrs 
nntiorr, to mine cod. 'rhc c-0111 tt4ii.* dug  ffmn~ 111r vtmplinp wherever 
it war conveniclit, Everything 11I:lrl; mris wc~kcrl Irli artd w~tt on 
hos~tl.  In 1900 and 1901 tht. hwticn l)rcclopttlc~~t Company and the 
Corw in Trading Company nttrmpt(*d to rt~inrl II littlc morn o~ntemat- 
ie~lly,  hut as the work wn.4 11rl.grly donr l)r Enkilnor and directed IT 
men inexprienwcl in cod nlini rig it ir drlulrtf 111 if the prduct was tt 
fair indiation of w h t  tilt! I H ~  ~ i b : '  w i~ i td  P I Y ) ~ U C C  if prop~rly devel- 
oped. Since l!+(W n f r rv  whitr nien r ~ m n i n i n g  at Cormin RlnE ham 
attempted to mine ront tltrring t 1 1 ~  wintor short tunnels dricen in 
from the face of the rrrx cliff. 

The resultr h w r  I W P ~ I  trnwt isfi~rtory .  inr re t l~e sateked coal piled on 
the clifl was co\*clwl I I ~  <nt)t\-drift*, rvhivli turrlcd to ice, making the 
coal inaccexqihlc w h ~ n  tho s h i p  ~r~. i t .rt l  in t IIP summer. The develop- 
ment of the cml beds from snltte p i n t  1wc.k of the cliffs wolild not he 
difficult, heeausr: of their p r f w t  w~ularity. I E they we1-e properly 
opened, thew i~ no I'P~SOII n'1l.r tlw I H ~ I ~ P *  t-ould not he worked nl l  
winter. One oh~ttlrlc to srich rlrrelopnte~rt is  the alaence of timber, 
I ~ u t  h-j Icnving largr pillars tl~is difivulty c.ould tm partly orerwnle. 

Cml l u i n ~ d  ~ n t l  n:unkrtl ill \\+inter would he n\-ailrrl~lc for shi~mcnt 
in Hummot. if piltld I I ~ ,  p1ar.c~ w b e r ~  the snowdrifts do not fom. Ilttr- 
ing the .snmmer rlronthn only ctllrrl clays can he used for h t i n g  con1 
ofT to the~hipn. S t r o n ~  north 01. northeast winds make landings i m p +  
~ihlc, and ~tnlrq ~autlr ~ririrls nlstl make the work diff ic~~lt .  During 
thity days, f rant .Inly 22 t80 Attgnst 22, I( 194, thew were thirteen dnrs on 
which thc uur f w r i ~  too high lor lrtnding, earl sel-ern1 ltiorc when sltrong 
south windw would makt1 tht! use of x line necrswrc. A limitPC1 amount 
of crmt mined hem mould protmbly tind a rrady wle to whaIirtg ships, 
and IL l11rpr ~lnotlnt rould lw disposed of in thp rninirq camps nlwut 
Kotzebue Sountl. 

PALEOZOIC COAL WELDS. 

Tmrltimt.-The Paleozoic coal-baring fn~mnt ion ontcmps in plevrrnl 
a w l l  nr€!!s it~ollg the cow2 south nF C:cp Lirl b ~ i l ~ n ~ ,  on tho Kukp~lk 
Rivpr, ~ I m u t  15 nriles from thc tmm*t, nntl on t h~ coltst nt Capc Thomp- 
son. The inland ~xtensions ~ n t I  outlinew of these nrcw bnvc not !)ern 
determined, owing to the short t in~c  ~ r n i l a l l l ~  for studying them. 
These ml beds were not. reported ty any of thp  mrly explorers, and 
they hare not heen worked to nny rxtent try whnlen~en. They were 
first recognized as distinct f ron~ tlw 3~e.wzoic coab by A. C:. Maddren, 
who visited one of the F~mliti~q in l!rm." Smnll  mounts of the coal 
have heen tested in g~~lley sbr~s ,  and a f ~ s  tons 1u~t.e been m i n d  for 
use at the Point Hop, \Thnliltg Station, t)~lt 110  targt! amauits hare 
been mined end no snnlyws h ~ r r  I W P ~  I I I I I ~ C .  

- - - - - -- 
#I l'ml. ~%PLAT to ,  Sn 4i twt l .  SnnVt+y S#I. al. IS. 113. 
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,Sozc$A. of G q e  L~Ar~~~i ,e . -Fou I-  mile^ l b  no11 t h  of Capo Lisburne 
hlmk, coal-Imring shnlon outrog for ahout h:d€ n mile in R cliE 
ebnut 50 feet high, Iwk of" n narrow bcwb. Thc lowlity is nrar 
the mo~ith of a l a v e  creelr, at whicb vewels have o c ~ i o n a l l p  taken 
wnter. On the sonth side the shalos are in contact with massive lime- 
shnes, whicb are faulted over them. The outcrop of thg formation 
extends inland in a southeast direction, but i t s  limitv have not been 
determined. The rshales are very much crumpled, and the inclosed 
coal beds are often sheared, so thzlt no con tinuou~ bed remains, but 
the ma1 occ~irlrs in lenticular messsa dong fault planes. Maddren 
reportu seeing a $-foot or &foot cwal bed which outcropped contin- 
uously for several hundred yards inland and dipped north at an angle 
of 60U. Small amounts of coal have been mined from the lenses noted 
abave, and W ~ h b u r n e  r e p o h  seeing on the ground a pile of coal 
which wa9 mined and sacked previous to 1904. 

& y e  Lstni~$eId.-Al~)~~t~ n mile muth of Cape Lewk, whicb is a 
promontory nearly 1,000 feet high, If  miles south of Chpe Lkbume, 
there is a second exposure of coal-bearing shales which ontcmp for 
half a mile in a low cliff back of the beach. These shales carry, i n  
addition to tho c o d ,  abundant foqsil plants of P~leozoic type. Except 
in this cIiff no outc~ops of coal have been oh~erved, thotigh tliere sre 
occmional croppings of black shale for 3 rnjlessouthward to Cape Dyer. 
The coal-hearing shales are overlttin hy thin-bedded limestones and 
hlack cherts ~ n d  sllttes, which ara in  turn overlain by the massive 
 limestone^ of Cape Lewis. They appear to rest cornformably on the 
m a ~ i v e  sandshna of which Cape nger is composed. 

The extension of the formation inland har not been determined. 
From topognlphic evidence it ~ e e m  to extend matheastward and to 
connect with the area of similar rocks expmed south of Cape Dyer. . 
The croppings of three he& of coal occur at a paint ahout 2 miles 
sonth of Cape Lewis. 

The upper bed strikes N. 7 5 O  E. and dips northw~rd at an angle of 
4Q0. It is 4 feet thick, but is considerably crushed and only tine 
material can he obtained from the croppings. The smm htts one 
small, indistinct parting nertr the middle. It could not be traced back 
from the coast on account of a heavy covering of chert and Timevtene 
ddbrk. The roof of this hed is x bald, siliceous ~ I r r t s ;  tbe under- 
lying beds are h k k  sl~tes. Two smaller be&, which could not be 

. measured, outcrop sonth of this at inkmltls of about 50 yards. The 
coal beds at this point have not been developed and have yieIded no 
coal. Though only one bed of sufficient thickness to mius l l a ~  been 
discovered it is probable that a small amount of development would 
uncover's~veral bedn, some of which may bc thick enough to work. 
The strnctuse at thi~l place does not seem grmtly c.ompIiated. 

aThh rl~cripthn i~ baaed o11 tho work of 4Xwtt.r W ~ h b n m e .  ,The lwnltty was not visited bx the 
~ r l t e r .  



r r -A t ) ~  ird :# mr of thet:% con1 -healing rocks reaches 
the ( y ~ w t  . w ~ ~ t h  of C n p  Dyvr, mhcw t,hc r.rl:cl I f i t lq are ruposed in a 
1o.r~ clifl w l ~ i ~ * l j  is nrsrly c.ontiti~n~us from Clapti 1lyr.r to thi* high h l l t W  
arllc*d t Ilr IGrrm, n t l ishnvr o f  rtl~out 14 ~tiilrs. 

C n p  l)y).er is ttlmirt Z t i  ulilcs ~ o n t l ~  of Sspe Liuhurne. h~ecn f rain 

thr. rtortb it appeam nw ILII, isolnted hatk standing out in thr? seaell, the 
I ~ n d  lmck of it heing m 11r.h lnwer. The cml-heitring rocks p~ohshly 
corln~ct ttrrow h c k  c r f  the 11 ipli poirlt with t h ~  ~ I ' P B  a h r e  mentjioond, 
south of Cape Lewin. 

The mal-Irerrt-ing rwks consist of black shales nnd dstes interbeddcd 
with limwtonr. ;It t,hr nni.tti end of this PXPOSII~C they orrrlie the 
mawire srtntlstonen of (:tq)r Ilyer with apparent vonfo~mit~. At the 
sotith ct~d of tllr: rxponurr thr nnndht~mcr; overlie thc ~hxles ,  thCcon- 
tact ~ e l ~ t i o n  I)~irlg Z L  mrll -doti~ictl thl-l~sb G~ult,. J\'he tux e s p s e d  in tlla 
sen cliff the shrtlew onti il~te~'lwdrlrd li~nrstor~r.r: :IYP $-pry r~u~ch crnrnpI~1 
and often faultrtl. Coril Inxd.; o~itcrol) nt sr\ -swl places, but. it is 
imp?.raibl~, to rlcta~~rninc thsir iu!~iil~ei', si11r.e some of then1 tl~n_c he 
repated. The lal-,vl.st Iwd srrr l  n l w i w h e s  4-41 inches and dips sottt,h- 
wtl~rl nt Rn a n ~ l c  of 54 r . 'rhr con1 in tllnsr or less rl.rwhd and only 
~ ~ n n l l  pieces ran Fbr d>tainchd ft.0111 t l l ~  ~ r o p p i ~ ~ r s .  

Only one of the 0 t h ~ ~  I)PCJS IIIP.SPIIIP~ ri ~~~e l~ - t~n+hlc  expos~lre-~ IBCCZ 
1 foot t,hick, abol~t t h ~ ~ e - f o u r t h 9  of rt triile g;lr,~ttEi of C H ~ ~  1))-er. 'l'l~e 
coal fmn~ this h d  was oF>tain~d in 1~r-g~ I I~P~PS, JIr. S. '1. 3!arsl1 
~-cporh that in 190n 11 ricl~tw~rtrr nn wllich he w-ts rr parengar took 
 bout a, ton of coal from thin pl8tc.r for rlw in t h~ hmllry <tow. 'there 
:ire no davelopnlenta nild no indimit.irr~w f hat f l i r r  C ~ I H  hate I~PPII  
worked. Development will kc d iflirult nrtrl I I I  inittg will lw expensive! 
in  thia arrn on acrou~lt of the disturlwd vnl ld i t io~~ of the Ilcds. 

X7dpck Bi7-ev.--Cml beds prohhly of Pfi l~omk- ng- ~tcrnp  on t hc! 

Knkpuk River, &out 15 miles f rot11 its rrloutl~. "I'bc~c! have not l~crrl 
exart~ind by the writer, though tht wc.urrtntmc.r of t h ~  I'nleozoic. co:il- 
b r i n g  formation  PIT comes within hi* ol)..cc*rratiorl. Shonlrl eon! Ilr? 
developed on this river. J l n r r ~ n t  Inht  could S M ~  I I S P ~  n* IL shipping 
point hr light-rirnft hosts. 

C ~ p p  Dtoszport.-Simi1>~r cmlv harp l ~ r ~ n  rpprtpd lmm Cfip(1 
Thompson, abut 40 miles sntrth of Cakp 1,iahtrvn~. The l'itlonx~ic 
r 0 t - k ~  are known to extend to CRPP '~hnrtipsnn t ~ n d ,  wen frt~rr~ n. dis- 
tance, the cliffs appear to vo~itniri nlntcla r i ~ ~ ~ i l a l ~ ,  ~ C I  t h o s ~  of the r'onl 
fasntation, krrt the lor.aIity hnh not been exa111int.d. try the writes. 

hlmd cr&w*;nn c!f PnI~ozt,;,. ~sd*.-Not hing i s  dctini tely kt~ow~i  of 
the occurrence of the P~leoznic cc~::ll-bring ~'ocks  Ilcyond n poi tlC 1 5 
ntiFen from the sea on 1C.lrkpuli Itirer. Fi'o~u des~~ail~tinns of Nontt~k 
Kivpr, given by S. R. McLenigan, it seeulu pax4 blc that tlw arinn- ' 
pled ~ h d y  rocks of this scries rnay he; expos~d in the canyon of rhr 
Soatltk, ~r.hiclt i.4 prohtrhlj7 zt))ot~t 190 I H ~ I P ~  rxnst t ~ f  CUJIP 'Fhnl~~pwon. 
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A specimen of r ~ n n e l  coal of good clualit,~ mns rjhhincd Iwt summer 
by W. Thor~~pson near the hettdwatcrn of thc Kirdcnlt Eivor, which 
flows inta the o w n  ~ o n t h  of Cttpc Thompson. Tl~icl trlay Rave come 
from either of the formations described, though the chamcte.~ of the 
coal would seem to place it with the Meriozoic series. 

Cannel coal and bituminous coal have been found on the heaclwatera 
of the Ipikpuk and Colville Rivers, 850 mileti east of Cape Lisburne. a 
This is probably in an east,ern extension of the Corwin ser ie~.  

C~,UFIIA_~~PI' qf t b  P I I J L Y ~ ~  cwb. -The Paleozoic cortls arc bituminous 
nud of a ~ u ~ i c h  better giltdo tllan the Menozuic: of Ll~e regiou. The 
averagc of thr: analyseta of snmpleu from three l~crtlities is as follows: 

Fixed cartm~l ............................................................ 77-88 
Volatile t~ml)ustiblf: matter.. ............................................. 16.82 
Moistl~re ................................................................. 2.74 
Auh ..................................................................... 2.95 
Furl rtltio ................................................................ 4.M 

One a~slty givas sulphur 0.96 p r  cent. None of the coals coke. 
In a galley stove they have been found to  give a more inten~e tire thttn 
Nandmn coal, They are p~obeblp of tw good qnnlity M the averrip 
~er~iihituminous coals of tlie %stern States. Their- nccurrence i s  uf 
~pecial interest, since they are tbe only coals of Paleozoic age known 
west of the Rwky Mountains in ~i~nerica.  

Crn~ditArnfi qf d~rrajopmc.nf.-'I%e development of t h ~ e  coals wi11 be 
difficult on account nf the crtllrlpled condition of thc bcda, hut the 
product will prohalrly uommand us good a pricr, m the test coals 
@hipped to Alaska. 

RUhrMARY. 

The cods of the Li~bnrne region ltre of two distinct classes: Low- 
grade bitu~ninous colt1 of Mesozoic :%A, and high-grade bituminous or 
semi hi knmninous c a t  of Paleozoic age. 
The Mesozoic cmlw are known to corrr ~n nmfi of about 300 square 

miles, but r e p &  obtnined from prospectfirs and others indicate that 
their extont may be much pottter, The coal-baaring formation is of 
great, thickness rtnd contains at least 150 f e ~ t  of coal distributed in 40 to 
60 seamH, na less than 10 of which seem to be of economic importance. 
Tha geologic st~acture of the f ormelion is simple and well adapted to 
mining, to which the groatsst obstacle will be theabsenoe of timherin the 
region. The m l  is low-gmde bituminoun, slightly better than lignit~. 

During the ps t  25 years vesels of the whaling fleet and revenue 
cutters have owasionrtlIy obtained a supply of colt1 f roll1 the croppi~ign 
of the seams in the trea cliffs, and in 1900 and 1 !#nl over 1,000 toas 

... - ... - -. 

nwhrader, F. rl. (with not& b!' $3'. .I. Pete-), A rcconnnismllce in northorn Alaskn jn 1801: 
Pmf. Paper, [I. R. ( 4 ~ 1 .  S w e g  KO. 20, p. 1M. 



COLLIER.] COAL n~ PAW T A ~ P ~ ~ R X E  RKRIRTP. 185 

were mined nnd sold at Sorllc for frotu $18 to F25 I I  ton in cotnpetition 
with Waqhington and British Chlurnhia a~nlw, Tho t:rral obtained Iim . 
not given satisfaction R* CPIIF~~L~II  wit11 CVJ~L[S frn111 JVttnhington and 
British Columbia. While it prarluc~ee nt,r~itn r~pi(lly it i s  not Iwting 
and leaves too large a percen twc of clinker nr~d nsli. These delectn mre 
perhap partially remediable Iby l m t t ~ r  mining mnthds .  A Iitnited 
nmount of cmI from Corwin Hlufl, if its d ~ l  ivcry could bc relied on, 
,would find read?- sale to whdemen and vepe1.r of tlw Ihvenue-Cottcr 
Service at not l e ~ s  than Slls a ton delivnmd nn thn Iwach. A t  the 
present tirhe these cmls en11 not competr nt Nnmn with tho outside 
con3~1, hut in tlir, mining r.cm1p.r of tho tlortJhri.n portion of %\vzrrd 
Penins~~lrr outsida cod mrel!. nelln for l e s ~  than R ton, ~ n d  prohalllp 
nh~ut 1,tKII) tons of this con1 cuuld 11s P R R ~ ) ~  .I] i*pmed of ~ w h  !car. 
Should future dovclopmei~t of dlwka or of the c.*ornmcrciltl wtivi  t ~ P R  

of tho world ermte snch H. S1~111:~nif for CMI~ of this  c h ~ m t e r  HS to 
ji~stify the hnilding of H, I H ~ I ~ O H ~  to the region t h ~  ~11pply of (*OR) w i l l  
pwhhly bc found rrnfficj~nt for l n a n ~  j-rnrs' demnnds. 

T h s  P~leozoic oortls are also uur~evelopcrl. The .  mcur in Einlitsd 
arcw ~ r l d  tho hods  re vt-r:- nluc31 crumpled ttnd h~wkpn, so thut mining 
will hc! di Wcul t ~ n d  expmsive. The l a r p t  Iwds seen are less than d 
fce t  thick. On tho othrr hantl tha iml. ri scrnibituminoux nf gontl 
q ~ ~ f i t y ,  will compre faramOlr fis a hheat producer wit,h ~iny rosl u w l  
nn the 1'~citic cnwt, nnd will prolmxrhly be suitable for Inany ~ u n h  
special p u p t l u  hlacksmitbing and mchllorgy. The anchor~gu 
for vawels ncRr thew drlps i  t.: is protrcted from notthea~t ~ l e e  and 
partially protect~d from wntlth rvinds nlso, so that the coal can be more 
easily l i g h b r d  than lllnt nt t11r Chrwin bluffs. M ~ ! ' r p t  Inlet, whicli 
could he r~ached by n short milroad Ima~ the colt1 fields, afford9 a good 
harhor for .whm>ners drawing not over 10 feet. whore per~~i~nent  dorkn 
and c m l  hunkers ran hc ~a4l.v ~~luintuined. 
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................................ . ...... cske . of1 well of nwrrrl nt 19 l o d ~  nn *w 

AI~rka.T.rearTwell mine . section of . flg~prrrc pl~pctye nf ............................... ~ l r  
Phoa in~  .................... ,... 71 

AMkn*n'a~hln@ot~ Gold Mining r r n n ~ ~ ~ t  . 
work 01 ......................... M 

FkauFort . C * l r  . -1 at ............... 17?-lT:1~ 
Bcarer Bay . rml m t  ........................ ~t i? l  
k h u ? o f  M e .  *rim at ................ 181-1g5 

A l b l t ~ l n r l t e  . chnmctrrnf .............. ? t ; ? . R i  Bwkcr . G . F.. m lalbitnlioritr ............. 74, ki 

............................ ................ d l k ~  of+ R@irc showina w on Inrctures k5 

mumenthe of.. ......................... a?-71 INI gold Bel& of Alwkn ................ MI 
.% alw D i d t e  . ongreenstone ........................ 7-2 

Alwtinnfdmil~, d in ................. 1.il.iti9 on S h m g i n  1Plandx ................. 1Nk101 
hwim In .........................'....... ICV R ~ r i l l ~  Glfic~er. wlrl nr ..................... Hg. u$ 

Alrxunrlpr AwhFhlpelwn. con1 ~ r l .  rhsrnrter Rering L R ~ P  . m l  on .................... 141.1.ll'r 
of .................. .. ........... 57 rorkr n t  .............................. 12k?. 1W 

m l o g g  c r l  .............................. 4 ? 4 1  Berinz Rixer. rrml Aclajn of ............... I 1C-tW 
ides of ................................. 4960 r40n1 R ~ ' l d ~ o f . r l ~ v ~ ~ I o p r n ~ n t ~  nl .... 113, IILLIM 
O W R O ~  .................................. .% 1 g d C W  of .......................... 140 
~ I R ( - B A  01 ............................... 51 l ~ m t i n n  of .......................... I ~ I U  
ml.k* nf ................................. 4WY map of ........................... 141.11 2. 
atnll-ture o l  ............................. .... 48 1 .w tintts of, d imp8rn~ P~OWIIIC 14L&(-14$ 

1.87 



m. 6 Pam. 
Herlng Rrvcr. IWI on. chnnu~rc r r~ i  ...... lIC-14B Ccn~mlLr. mtlrmrn ni  ................... SL 

r d l  wvtI*orr Rnd near. .................. t:4l ChdrulllyrItc. fr~-t~mnt-c of .... .. 61.~.r*!.m,lm 
w4l~1lc~riluan .......................... 1:- , ChnrI~Hr. l d k ~ . r n I  ~ ~ t . m ~ . i b ~ n  WI ......... Il:, 

I3enr1.m Hnr. ~ i r l d  nre m t  ................... :a. b1 car1 01. rharsctcr or... .. .... ...... .... . I Ja 
HI. Hurnlt rnnek. mIIwny m... .......... 3 I Chmlltirn C m k .  ~ l d  on ................... 5 
HIK I lu rnh  ~ I I I P ,  mump mill at.. .......... 2-2 
H l r l ~  ~ ~ I I I ,  rlrvclopm~ntn In .....-......... .W 
Hirrh, Plrphen, InIormarlon from .......... 44.46 
Hlrcli Crwk rllsrrlc~. condlHonr in  ........ 3 

r w t  or r n l ~ l i n ~  In ....................... lS,.t.t 
p l m m  of, ~ + l ~ u m c t ~ r o I  ................. S.:nl 
pmclur-tionirk ........................... t9 

B k l u d .  (~IL*WI.. on albite .................. A 4  
IHr~ertdmv rvgion, work in  ................. 'rl 
Illlrff, n ~ i n i t i ~ w t  ............................ .IS 
tlli~rl m~iaoil, work In ...................... LWZ~ 
Ih~anrd~i*, C. C.,  R I I A I ~ S I ~  by .............. 1&?70 
Hor~nrrltle dlutrict. lacatiuu uf ............. 2s 
B~m*er.  ,\ilgr#st. well rmrd  b y  ............ 13.3 .............. Hm~llry, ,a. J., ccal s ~ a m  01 157-168 
Hnu~ku,Allrdlr., dminlslrarivereForthg. 19-17 

t1n.1 ................................... n n t l n n l ~ s k n l a l n n d l d n . . . . . . . . . .  ....a 1~ ............................ m k n n c  ................................ 124 ~ w k  t~ l . . . . .  18,17 

plnccmon. chamctcrlrl ................ 3s 
Chenla. Irrrarlon of ........................ as 
Chirn~o Crfek. ~ r m l  on ..................... 24 
Chlrkalw)~ rlwl;. mlnn ................. 151 
Cl~I{.kt-n Ctcck, ginvrl* nl. ............. 25 
Chicken F'nrk, work orr .................... SU 
rhlyrrlk & y o  rnnl nt ................. lrt2-I*9, It;!! 

coal at, mr of .......................... 11<1 
GhImlk Rivet. <.DR~ nt. ................... IM-\+:A 

r w l  nr, nnelynlnd~t ........ .. ........... 170 
nectlon on .............................. 1F-t 

Chipp ItIvrr. .Yrc lptkpi~k R l v ~ r .  
Cttiams dislrtct, plnrcm 01, tnhumctrr ot .... M! 
Chlatochinndlrtricf. ~ r n ~ l i ~ c t i o n  in ........ $1 
Chulltr~a. crml ~t ........................... I n  l 
Clenry C m k ,  devclgmcnts an4 wold on .. 1 

P~rban creek, rill, cbamtProl -..,.. 1 s i #  
w t h n  nn. ............................. 145 .... Cn:nrbr+r\ i lonnhln, -1 or, chamcwr of 1.16 

........... ~ ~ n ~ e m I ~ u m ~ o , o c c u - e o ~  --....-. 17.1 1 n ~ l o 1 , c h n r n ~ t ~ r r r l . .  &.. ... 146 

I l . i t~r  01 trnn~mlttaE hs ................. ......... ............. I .................. ............... 
mtthodr on.. ... :\!I 

un gnlfl concet~trntlw 113 glnrerv 01, rhnrncter nl. Jtl 
orb Kerchikun nlinInRdisrrict .......... m 4 2  trn on ........................... .... .. 127 
on plnrrr r n l n i a ~  ....................... I=! Cllmat~,  t-hnmr-tm nl..  ..................... :I7 
rrlk Rninpart lormation ................. I D 4  I Coal, amlgsm of... ...... l4h-118, f7tL171,FW, 1H4 

......................... on $111 ~ l ~ p ~ i t s  11 I vhnmner* ......................... trclr. 
Rmbtx hlan~~tnir!, tin at .... ............... 125 ;,carrencf? nntl chamrlernl. 24,%'t7.llO-1HS 
Mnln. C. . I . ,  I ~~kormat lot~ from ....-....... l€&lr;& ' prlce of.. ......................... 1M. I...?, 1W 
Rn{-k Cm-k, 1111 on ....................... IaO.l?S I pmd~~r t ion  grl...... ................... I!&Y. 171 
Ui~vklunrl ptncclx, mndfttonn a~ ........... 24 I CoRl h y .  mnl nE ....................... ihT. 

......................... Iii~llion Crwk, rwh on .................... 75 MY Cnpe. m l  st l6lr 
Rurll~~#mme.E E..bCo..a=+nyby ......... PO3 FoalCmL.coelon ......................... I.% 

................... Burl* cmt .  rock* m ................... ... 130 -1 (III, mal.wIr el.. I:ib .............. I Coel l r l r l ~ .  in .rfc?l~t imaat  II, 140 
C. C m l  UarMr, mE nr ..................... If i i - lW ............................. Clrhe mine. characte8 or and development *tion nt I--11% .................. ............................... $ 7 4  h l l a n d ~ . 4 r n l , l a r r f o r  1 4 1 1  

................ Cnlclle, occ~~rsenre of ...................... - ] Cold Bnp,  mi mported at.. lr,? 
rRrn,,~11, nr, R,, on rmg-- 4 . mI at. vlhnrntrt r d  .................... If -l:M 

.................... ...... CHnR41iw clirtrlt,th &, of in ptmlnrm field at WI-1 In ............. .......... . ~ ~ l u l l ~ ~ l l  KIFcr \'allr>, gmvel in -B ~"r .k \  ot m m l  nnlr tnre  at 1,I1-1'1; 
............................... C~~nyon Crwk ( h r i n ~  River re&m). eod mtinn AI 1.~1 ..................... ................. ,,r, clmrat.tPr 1s wells at,  m F d  of I cC, 

mat on ................................. 143 M1le, kA+ wal 'lWnvrrtrl hr ............ ' n * 'w  ............... Canyon C m k  /T-n A m  r@on). i ...... 
Collier, A.J.. m Alanka tin.. 

............ 
Kt 

loratgon and chRm,er or 91 on mpe LtPh~ri1t~8'1m! field* I T ?  

p m m o 1  ............................... 9ri n"GI'""C-kdirlrlct...... . . . . . . . . . .  f'Y 
~ a p n  3~ountd" ,  d-llopmenm ........ 1%12j , 0" n m P r t  rl.Rlnfl.. ...-............... 11$ 

l n r s t iono~  .............................. IN !-1 ~ ~ ~ f ~ ~ ~ p ~ ~ ~ ~  ....................... I*Icl'.'l 

................... Colrlflr Rlrer. raat on IT, lm 
Cummandet mlnta. nrm of, rhnmrter nt ... 

............... C O ~ ~ X ,  c o ~ l  of, nnalyrls nl 147, lil  

......... 
rrnl am ant1 wtlon st .................. 143 1 Controller Ray. rnml 111, arkalgala of.. ....... 171 

....................... h r l m ,  W. 51 ., d rnl l~red  by.. 146 in~mlRAt(nnn R 1 I& 
-,lpwa~~ver,aor~ on ................ 3 
~ ~ ~ l f ~ [ ~ ~ . ~ ~ ~ f  a t w ~ o ~ m m s ~ .  67 ........ Cnvry, Ja~r1r.a~ lu+know]&mentq to 152 

........... r r ~ w i  rcf i tc,  6Kcurrmne of,. p ~ ~ , ~  ...... ~'n-lt~flt*. c m k ,  ~leuelr,pmenb nn 121,123 
.......................... r [ t l  ~ , ~ l ~  on 121-1:3 

b~r~t ionot  .............................. 1 Z L  .................... petn>lthrlm Aeld nt 1ZR.l:l:l 
.......... 'VelLq of nnfl utn~rture  nt. . .  19-1Y:l 

.......................... ~cdlmenh In.. 1'fl 
. ................... well ~ t ,  smrd of ... 1:rl .......................... C a n t  ~ ~ r l r t ,  r o ~ l  at l i l  

................... n.lr,alnrlr diWm rhowlng -...-. rn tIwi'lnpn~rnt* IIL 31, lTi 1::4 
*ye ~ o l l l l t ~ ~ l l ,  nlm ,,t.. ................. :fi Ibyclm~ilir mlniourrl.. ................. 



Pam'. ' Ikur. 
rmk lnkt, I t lvMI~l t ionv at.. .......... 1.%16,3t I flollaln*. f5lpr.. mml *a11 ................... IlihQnl 

Irratlon of.. ............................ gl Dr>nclw Iu~,III,~, plulal o m  of. ......... :n. W:, ;n h 3  

ptmtc.um Aclrl at .................... lX?-lX4 m l ~ w  or1 ~ n r l  rorks nl .................. fi!) 70 
railrrrry lo .............................. 2E rhbllylfl* RIL'c~.  mortth nf, charm.ternl.. ... 1Sq 
nrknmt  .......................... .,. .... 13: rb l l  ttt ................................... 1?3 
rurre!x.r ............................. I r M ~ i r t n ,  rcht 0 1  ........................... I4 , t :  ................. well at, mnd or ....................... 1st I>rllr ~ r r l ~ ~ i n r ,  deAnlUnn of 3 2  

Cook Inlet Cml fields Oompa~l~.norknI l*!-IX{, R, uiar J l l n l i ~ ~ ,  p l ~ w r .  
........................... IM1.57 D q  M y .  ar l l  11t 134.1m 

Wpm C m l  Inntlun ami chs-r rd ... *fi rn I111ncsti VurlnI. mintl- t ~ r l ,  i . h w l ~ . f ~ r  C I ~  L I I I ~  

pl-el.. ............................. ?K dcl'clnprnenl* at ............... .Wli 
Bay. olJ at. of ............... 171 Initch H ~ r t ~ r r .  r w k u  nmr. ............... ltn-la\ 

Cnpper.oc~l~rrol~eol ...... ..5l.(XFbL.W,lW.111 D ~ r r C ' n ~ . ~ ~ l u t  .......................... 1UX 

............... C o p v r  Mnrmlain. coppe+ at :,I 
C ~ l p ~ r  3lowtain-*hi-t mlnw;. of.. W 

e. ... ............. ('ol~lwr Nlrrr region. mndition* In ......... :,I b ~ l e  rli-trirt. rrtn4itldma 11%. 
.................... ~l,rerimtionl: i n  ...................... 1~ of mlninz Ill.. 1.5 

............... ................. mmin RI,~R, 1:;+1~-1~~ p p l ~ r r r *  r ~ f ,  r.i~um~.rr-r (pi.. ?:I 
................... r w t q  171 Y*elc R i r - ~ r .  1r11rL nn Ktl ............................ . .......... romln qomtsrm, ,,( ~ i ~ l j , ;  Fmlt. k i r ~ r  Ilinlna 4'11 rnllld* 01, nrv~ltl[- ........ o p r u ~ ~ ~ n c e o i  ... I:.ilf: rnrllr. nntl rnr lhr* l*nt. .  M .............. ....... 

hmln ~~~i~~ mpny, rttTk ,,.I ......a. 
Fam Xt~unrnr~t. tin ar ...................... 1 5  

...... Cost uf p l w r  mlnln~.  Fkt >fil\ir~g, t-lnvrr. Fnqlnnrl l'nrlyr~li. crml Irb. antl)'li. of l7l 
............ n r L  01. I Ehiirr ~ r r i i l t - .  11r.j r.l~~ltmrtrtwn1.. i 7  

cottrmwd c r w ~  .++.+. , . , .., .++ "wnurn1c K ~ - ~ ~ * w .  r*~nInhtrllf*n~ to, prrh~l- 
...................... m33ionon .......................... ..., I-* , cntI#~rirrI. 13 ................... Council City and Folornnn River  h l l a n ? .  : Eldnmrln bnrill, work 3n. 4-j 

............ opmtfnn tvl .................... kldrrdgv, Ci .  11.. #>r l  Tyrmok ruml 1st ....................... .... < . e l  man, d, rhamvtrr of a$ n~lrlrlt!. 11w r r i  40 
work it ,  ............................ 3 : Elk rlnlmu rhsmrlrr d. ................... fi 

............ (:mkerjark mlnc, o m  rd an4 11rrrlrq- E.IIIIcIAI n~lltlllu. ~ l r f l ~ i l l l ~ i ~  I?[.. 3-4 

men!- nt.. rr, Emrwbn. H F.. ##I# I ' l ~ r ~ l l ~ ~ h  IuFnnd ml- .......................... ............................. Crc t ecm~rw  m k r ,  nrrurrcnrefml.. .... I*.?. 13,lr. i  ny!' lV2 ................. Crlppl~ C w k  r d n i i .  wcnk irt. 3 Endlwrtt arm. W r l ~ l  r ~ m  nn I4 ............ 
pWkcti  crprk. rr,,rknn, ................- Rn~xhkln frwm~n~lmr, run~ilrpnvr a114 rh~tr. 

...................... Cmw Crerk, lrrntlrrrr # l i t1  chnmc.ter nf.. ~ ? . 9 i  .r,lvr r d .  1SI,l:i5 ... .... .... ~~lacenr 01. ............................. g; P'nrurbe m k =  ~ x r ~ i r n n r ~  01.. ..... 49,lm ... C'urtlr cm1 nmm. I~rntlnu r r l  ............... El~nbkacrwt. I~wac ln~~ mn4 rhnmrterol 117 
Exrhen~r mlmlt*, Itwatlnlt an<f rhamcteroI. riO 

n I 
I 

6ahl C m k ,  work on. ...................... 24 V. 

hll, W. II., on l i an l l~  and tmml In dlmRn. 4P Fnlrbnntr lolrtlorl r d . .  ................... S 
l l .  1 1 1  1 I I lurptilnllc~ri 111.. ......................... 9; ........ nn Unalmkn rocka ..................... Ilr? Yalrkr~u%kn r'lrr~l;,dl~~vrlq~n~c~~U nn. *n-?re 

-11 Inlmnrl, mln- nn. t-hamter of ........ fii,1,7 mtnllw*)* 1 7 1 r . .  ........................... 'I'l 
Pan Gm~ck. rninlrl* nn, m f c  01 ........... 41, lfi F~tJrhbllku ~CCIIIII, R ~ P L Y R I ~ ~ H I ~  ~ r l .  ......... :'I: 
Ilrrnlf 14 Vrwk. work on .................... 22-zr #-r11>i7iliol1~ In.. ..................... 27 '2U,:{I 
I h ~ r l ~ y  Yrrunmlna. tin rmm ................ 12% 4n.t itI 1 n ~ l l t l l ~  111.. ..................... ?R143 
Dnwcwn. C .  11.. on tHorI:e ................. 76 I rlc~\~vluplncillu Iti. ....................... '?;-7K 
f r ra~lwnd Cnvt, placcn on.chmrnrlrrt~1.. .W ' Irivtl~lgnrli~nrln.. ...................... f!> 
11vrrlr-ktnp, rml of ........................ 41.3i I m~lhrxlh 111 ............................. 33-41h 
Ilrvoillnn rorlrn, crmrrmrr 4~t ........... l l u  p11t.r.c.r.; of. rbnrucler nf ................. :LF>, :is 
l )~ ,x t t ' r  Crwk, merhodm <MI .............. '1 . ~ ~ ~ m l ~ ~ r . t l n n  of. ..................... zvai. :u 

I,,. nlvkn>t>, rnllwn). from ..................... ?.I till 111 .................................. . r  
Ill krN, i m l ~ r r ~ n c e  of .................... 77  u rt1.r nllppl? nl.. ....................... YA 
llillcr, J. R., nnal ymis @lvclk by.. ............ 171 h l r h ~ W ! l  ~~r#~rlnrl.plnwmt~I,rhnn~tfr~~l. W 

................................. nloritt, orcurrence of ..................... 4 M  1 rrork in 21 
.Wr nlm hlhik-dioritr. I Fall* Cmwk, crml on ........................ W!I 

Dlacovery Fnrk,  work 011.. ................. 2lhW FRII~~R, Rwrc *It~twI~ig... ................... :A 
l l l r ~ h  n).wlem, sml of. ...................... '10 YInn~hmcr~ Klrcr. r l l lrh I n ~ m  ............... 2-2 
nnloml, dc~rlr~pmcnl. at..  ................. tl l-r~l ' Pl6!rlrln ( :wbk,  mlrl rm. .................. IM, t1.l 

.................................. c w n  at 1~1 
Uonr C M +  location nlrd fhnnl~trr I I~ .  .... 1111 
nt~muhin. P. P.. or1 AInukan crwl. .......... llil 

on Alsskan plawrr.. ............... .. .. {WI 
k m l h r  F'rerk mdhmlm on ................ 21 

Fa~rtl, 1:. T.. work r r i  ........................ I? 
F~LT~YIIIIIC PCUJ<III, r l ) l id l t t~~ i *  111.. .......... PKUI 

tmmt of n i l l ~ l i ~ ~  !)I ....................... 1:I 

~rlrvclu of.. .......................... '?i.:tr 

lrlnc'rra 01, cahr~r~it'lt'r t d .  .............. 2.1; 
Douglm, lw&tlon ~ n < l  plpulatlc~ri of. ...... I !vrller ~lrpl>ly of.. ....................... 25 



Gmlms. wumntnro l . .  ............ dI,w:,W, Illu 
C i r n b l e r h r . o m n l  ....................... M 
ti&!, nslllml.urr!rmace 01. .......... I:ltl,l.pJ, 1: iA 
tAwpndnr~r  ~~rulnw,  lirp nl ............... I I 
G~atincnl~ cha~rrirl.mrkn ar. ............... ts.i+ 

(;mln~irnl cilr%t=y. V, 3.. m n m l y ~ w  hy . . , . IflLIin 
( i i * l r~?. Intrvliuntlon or .................. 11-15 
G ~ o r a n  Crwk,  t unl nl, annlyqlu or ......... 147 
Gcrrl.i~r, T., wnrk of. ....................... l d  
I;lnrirr Mln,  wrkr end mlnrs of, rhamc- 

trr nl ......................... whcl 
GIncler C m k  ( I1 t~an l  ICnl !~r~~la i. dcvrlop 

nlenlu nnO mrrhwlr; on ......... 21 
(il!u'ler 0rfr.L (r>llthc9*trn1 .iDwta). work 

011 ............................. .w 
( ~ J R c I I ' ~  Cm'k [Tumnaaln Ann rcplnn), lu- 

ration and chantrrer at1 ....... YI 
tn~naportutlon !n. ...................... scl 

tElelur Cn+ck, 11rl~utIon atad charncter of., 11;-l!n 
pmdrrctlr)n on. ......................... J I M  

( i t r l r l ,  m a l e  t r l  murrerbre nnd ertractirm 
01 ............................... 19 

l~nrdllctloll of.. ...... lk, -a 5 2 9 .  3t.41.9U. 106 
t:rrlrl Hotturn LVWL-, tin on ................. 1 : ~  

work on ................................ 3 

(i~rbl nee k. der.elupmeorannd methods an. % 

'WP. p4= 
P w l l r .  m r ~ m i n c  of.. .................... 4 ~ .  U. 

4 .  I l l . ,  7 .  7 I~R~~PJ', mpprr rt .......................... If ........... Ir011rlh oIJi i ly Cnvk. work m.. Z3 mcka nmr ............................. 

tv~irk of ................... ,.... 57 , tw la7 , tn  
Hetta Inlrt, ores of ................... .. .... M 
IIlckcy r m k ,  nbethodsun -...:............ 21 
Iltlrlrt)ranrl, W. F.. snnlpsis by ........... l46,IM 
H111. iI'. K.. work of ........................ I r i  
Horrdlry Bmthers' rlsimq ehmwrer uf ..... CS.67 
Flarlli*. drrelopmentq a t  ................. &i,i,hFr67 

(>re* at .  ........................ ......,.. 
Hnnicr, pact at.. ..........-................. 1rh5 
I lmL  Ray. coel on ................. ... ..... Ira 
Hmnlnh h n d .  mckast ................... h1 
Ilrxmcr Creek. derelopmaits and m e t b d ~  

nil ........................... 112-113 
l a t l o n  and rharactw of.. ........... luR, 112 

IIop. Incnifa~~i ~nrl  charsrler nI ........... TAW 
Hovercm(rn ,rmld  ...................... 4:) 
Hot A i r  txhnrh, mrthwl- on ................ ?I  
I lnt  PprSnp. n*rlrrillttre nl. ................ ln9 
H~imb~lt l r  mlnr, drrvlvrpmtnlr mt.  ......... L% 
Illinter I'reck. rlerrVrlplnrntn and rnethdr 

rlrr .............................. 111 
tocatlon nnil r h a m l ~ r a t  ............... 112 
mk- l>n ................................ 110 ................... Fturlln~h l ' m k ,  mlfl nn. .  115 

Hydmulfc m i n l i ~ ~ ,  detlnltlm ol.. .....,.... FZ 
.+r alw M M[II*, I>laevr. 

Fmhwntw h y ,  (lcvplopmt.nh nl ......... 59 
FEtr Cnvk, ~.r*ll art1 ........................ 1.17 
P u l l ~ r . ~ ~ . ~ I . . ~ n n t ) . r i ~ l ~ y  ................ Ilfi 
Furrrer Bay. tcnio ut ........................ 

minrunt.dr-rrlrtpmenuaf~~l mclhwlxnt. KI 
n r h  ni  ................................. rA-Ifi 

finter Ra!. Mlnln~Cn., pn'qwrt)' a l l . . .  ..... 74 

Ham Jclanrl, marble on.. ................... 61 
tInmllron. E. ( i . ,  work of ................... 14; 
J1un~l l tonRa~,mlat  ...................... 57 
f l~rr ls.  Ci. n.. 0 1 1  Un~laslra rocks ........... 1~ 
HIICTIS Creek, work on ...................... 24 
Ilwtinpl I'reek, depwits nmr .............. m."~ 
I l rw?~<lee~t BH)., rml at .......... ~51.lM. 1R&lh? 

....... .,......... rml nt, flnalyais of .... 1:Il 
1:.  ... I Hem3 Y. I,., on Rfsmgnrt p1&1rr region IIW=llB 

111 kw on ................................ w5 
pidrl at .................... ,.,........... :ti 

................................ mrksun RS.M 
work on ................................ 21 
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S 1M. OPPII~~PI I I~ I '  miad rli4trilmtlOn 111 r.11rl111tlnit1 ill I'IIIII-1 Htltlthu, 1~y.1  H.J'mtl. IWI. W pp.. 11 111.. 
H IH'?. h rc;mrt on Ihc t-rmomic pt~ttta! oi IRV KiI\-crt~l~l fluikllOtll~hv, C'rrhbnlrlo, 11)' F'. [. 11(1bRMmr. 

1901. 1 W i  pp.. 16 plu. 
B 1M. CH1 r ~ n d  Rlr Rrlrfa 131 thr  wrratern intcnvr niirl I H V I I L C C ~  Trxn* VUIII i~~tvtuun~q ~iiict tbf Ill#. tQqwr 

CwtRcctrrw imd Tcrtinry of thr wc-tcnt Uult v c w t ,  11). 1:. 1. .%rlurm=. 1901. F4 pl)., lo  lnlu. 
(Orlt r ~ l o t o c k . ~  

A lilR. The ~fbrrlrlglr~!t relntiun* tmrl rii.lrll~l~rlrrii ad p ln t in l~n~  nnrl a-wintwl rnetnlu, lry 3. F. Ktnap. 
1W. Ik; lrp,, R lrlq. (Oltt or rtrrk. r 

R 1911. Thc Retr~t grlt nil rnnrl in t l ~ v  Cndia i~rutrlmnylc, U h k ~ .  1)y \I'. T. Griswtrld. TW. 4% PI'.. 1 111. 
PP 1. Ptrllmln~rry report 011 the K c t c h ~ k : ~ ~ ~  il~lniirr r1istrh.t. ,\11~ki1. wit11 ,In ~rrLnxluvlnty uk+irl~ ld 

tllc ~ i r l l r l ~ y  ~ b l  wrirh4r1rt~rrl .2l11.k:1. 11%' .\'liri.rl H111.u- Elnwkr l Y E .  3% pp.. :! 111'. 
B 2a0. H ~ r l , r l r > ~ ~ i r v r i i  n[ tllr I m m ~  tlrl~hhli. I ~ C I L ~ ~ I  l'1~1lcy and ~III~ULI-C. nw~-r!,I#?. 31. H. I krm~~lwll. 

IW. 23 I)fb.> 1 rrl. 
B 't02. Tents for ~ o l t l  111111 p I 1 ~ r . P  In ~tlnlrc Inrill w~rWr11 Mnm*,  I,? \KdderMr Clndgmik IW 21 1111. 
PP 2. Rrroniralwanvr rri tln, ilnrlh~+rrlrrri ]*~rtiwi 4 . I  4.w:lnl I'rnninruln. Alrrrk~ 1))- A. .I. T'nlElvr. 

1Wt. 7 0 ~ ~ p . , 1 1  ylr. 
PP 10. Remnnalwuncp 1n1m Fort Ilrmilln t ~ v  K~btr~~l~iit .  f i~ i i a r~ l~  ~ l u ~ k : ~ ~  IT UU!:II[ 1)1111+ IinnkltI. ~ l l c n ,  

and Kuu-~k  r l ! ~ t x ,  by W. C. >fei~iIt*t~!~:*Il. IWL 11% pp.- 10 pl*. 
PP 11. Clays of thr Unlttvl SStRrtnr ewl ui r 11,. St i\~lmllq,i Krr-t-r, I r r  H~ in r i cb  R i a .  tW4. 3 8  pp., Y pls. 
PFI'2. Oeolwyof (he Globe copwr tflatdrl. .irirona, 1,)- F. I ,  .bumme. l W .  1U pp, 27 plu. 

' i 



B ? E  Oil fields o l  Ihe Teka-Loulpiuna Gulf rmstnl Plaln. Iry P. W. Hayennnd Wllllnm Kennedy. 
IW!. 174 pp., 11 p l ~ .  

R 33. c'rniltrihntions to ecnnonlic penlogy. IW.  S. F. Ernlnoli~, r'. 11'. Fhyrn. ~eo l tg l~ tn  In char~r.  
1W3. 44% p p  

PP 15. The mint-nrl m i W m  * k t  the Yoai~t  W'mnpvll rit*Ir~c-l, AIIWRII, 71) \V. r, blendrnhnlt and 
I-. 4'. *hmrler. lW1. 71 pp.. 10 l r l u  

R 919 CAW] nrunin-:.sot Ihr Ttiktl~l, hln*L~, by A. f. Cnll1r.r. I!irc. i t  1tp.. fi 1~1% 
H ?s. Tllcnre rlrpwits of l;rnrvimh, Scrdn IpwHrniiiur). wptn I try d. I,:, Sllllrr. 1ROS. $1 pp., 1 ~ 1 .  
PI':?. A TP(Y) I~ I I~~~ -~~ IC .F  ill 1lalrIllrrn .\1n-An, 111 1931. F. ('. *ttnulvr. !'*H 1:F.l ~IIV., lfl plu. 
1'1' 11. l;pr*l.qr!- :lrld r r r e  d ~ l r r i t *  r.1 thc Hih-c  q41rlrlrnndc, Arlnhtbn, O!' v. 1,. Ilntl.cmir. 1MU. IBR pp.. 

LhJ I,+. 
H 33 C i y p r l l l l  flyrcmlrs a w l  the 1PnItA Amtt? by (:. 1. Atlam* R : I ~  t r l l l r ! r .  1%H. In pp.. 21 pla. 
I'19'r4. Ziilt.nnrl I ~ l r 4  r lep i tn  nt northern .\rk~tlmr, hp r:. E. Adam*. l!n>l. 118 pp., 27 p l ~ .  . 
1'1'25. (tryhfrt-r rlt.lr*.It~ (PI t l l r  Encumprnctll rllc'rlt'l, Wrrhrnltl~. It? A,(:. S]r,rlcr+r. 180.1. 1W7 pp..l plu. 
H35. t ' ~ ~ ~ ~ t r i l ~ ~ ! t ~ n n q  to wni~wniv K~w!(~E>, 19n: *. F. Xtn~n~rral*+ i'. I T .  Ilu%.v**, wrIoEimt9 i l h  t*hnrgr. 

IYII 3!7 pp., 1 pl. 
YIWZ r i l~.~~ti~umlr rernt!nhe\ *,I Ihe nrrrthrrri Hlsrk Hill-. h?. J. I*. Irul i~y, r l t h  mnlributlonr hy H. F. 

!-:1111fitr!1+ rind T. .A. .lnmnr, jr. l%U. ~'i-1 pp.- ?Il ]~IM. 
PI'>?. A ~etnl#bpir~iZ rprrmrmi**trrhe nrmm 1t,tb 13Ilt~+m~nt Hmrlfp trar~rt i ' I r~zrn~ul r r  JLn~kbntalnr In Mun. 

ten* t~nd Irlnhl~rr, 117 !Vl~l(1tnrner I.in~lpm~lu 1 ~ .  Ym pp.. 15 ph 
R*L%. 7111 dtqnslm o f  rlle YavrL rw~o l i ,  .\ll~rkn, br A. J. f i l l icr .  61 gtp.. 7 p h  
R 2%. Tllc I 'IIWII~~~P plnr.#.r d1~1rict. A~R.s~II, t,! 4'.  !V. Wrlpl~i. I : IW.  XI pp , 10~1.1. 
I3 '1:~. Eronolnir u~rrloyy ~ r i  l t i r  l n l ~  u~ll~trlrnnylr*, Knnve. Ivy 44 .  I. Adrrmv. Em-rnm nnwotth. and 

\Y. I<. <'rl111t.. I W I I .  K < p p . *  11 pi-. 
11 143. rt.111t~11l r n n t ~ r l n t ~   HI!^ indllctr!. f r l  thv t'i111~1 Strtra, by.E. C. FHcel. 18k5. - ppjl.. 15 plx 
H ?.I(:. %It~v rruual lr?lrI dr-l*>u[ts r ~ l  r~ulr~hrt~ercn, 1131rrnIq. 1,: If. Frwlrt 1hi:h). I'm. 56 lrp.. -5 p l ~ .  
13 217. 1 hr V,'~lrhnven gnlrl plnvvn. K.tvaM I't*ninwirla. 1Ia-l;n. tq' 1'. 11 Ifnllrl. 1KiX R5 m., 14 pla 
I3 24% I.il~ir%rnnrc of nn)rl>~~urrlrrn Pmn~~'lv~knla, 1,y F. t i .  Clnpp. EWL 52 PC.. 7 pln. 
u 23. The- 11clrult.nrn !:#.Id. o l  1hp l'nrlflr. u r w t  of ,\la*k*lra, with an urmrllt v l  lhr Wring River r w l  

~lt=ptmflw, by (4, ('. Mnrll~i. l!W5. tir> pl*.. 7 p 4 R .  
H $51. TIII~ yrvlrl p+ltn'~rrr l11e IGlrtvrnll~~ I l !m l~  Prri-kI and F ~ J r h n k ~  rvyyons1 Abheb~,  by L X. 

I'rl~i#llr. 3!m. #!I lrp,, 111 plu. 
)Vs 117. 'l'ht. Iiglittc of Nrprrh ~ I L ~ < I ~ I ~  und I l u  r r l~ t i r ln  t e k  Irtl~atlorr, hy P. .t. Wilder. I* "Xi pp., 

n p!x. 
PP 24, T~IP Itutdh zliir, nnfl fliiurq~~kr dc-pmlLu 117 tt-mlert~ Kt-nf~~vky, I,? E. 0. Flrich nnd W. 8. T. 

Nrnitll. I!lL\h. - ~ q r . ~  15 11!-, 
1'1' ;M. I<v~lirrtnlt. ptno1lip.t 1 1 1  tilt. HIIIR~HIII miiil!w rltntrlrt 01 I h h ,  by J. 31. $?antwell, with a chptci 

tun ~ir t -~r !  pq.rh~*y, lnv Artlllir h ' r l t l~,  r ~ l r r l  nli lntnxlrit.flon nn pianern1 pmlngy. by B. P. 
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