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PLAmR GOLD MINING TN ALASKA IY 1902. 

GENERAL STATEMENT. 

The p a t  irnptus given to prospecting for gold in Alaska, inddeut 
to the discovery of t.he rich Klondike fieIda, hrte msnlt~d jn t.he find- 
ing of f i  number of new and in  the fnrther development of ~ercrnl old 
placer d i ~ t r i ~ t ~ .  'he gold ~lttpnt. h ~ s  shown a mrresponrlent i n c r e ~ c ,  
rising from two and one-hnlf millions in 1897 to dront eight inilliona 
in 1902, While the development of quartz mining in tho Pacific 
mrtat province of N s s k ~  hm ~ t e ~ l i t y  propscmed dnring t , l ~ i ~  t,irnn, 
more eeapecially in the lrrst two pars, this da~elopment hm not RR yet 
affected the increm of outpll t tm ally rrppreriakdc extent, for the p m  
duction of tho lode mines has wlnltrinetf p r ~ 1 , i c ~ l l y  the mnle. In 
southeastern Almka plans ha\-e hc?n forrnulntarl for exten~ive min- 
ing developrnantfil, ant1 in many l ~ d i t i o ~  them plans are nearing coni- 
pletion; but as yat, o~ihidc of t . h ~  01~1er rniar~, r;nclb RR t h ~  Tre~~lwcll,  
there rtro few which HIT R C I ~ I I Y L I I ~  protl l t~in~.  Tho i~cr~nse of 
$5,500,000 (luring t,he last, f ivo years has, tllsrofore, l ~ c n  elliefly from 
the placer rninosl. It is t80 he expected, howover, that the quartz 
mines of southern Alaska, whicli are being opened vp, will within 
the next two y e ~ m  add mataridly bo tho Ininoral prodllction of the 
Territory. 

Of the $R,OOO,OOQ or morea prmluced from the pltw~ir mines of 
A h k a  in 1902, tl.1wut $&,.500,000 ha9 oomtb from tho Sewarul Fcninsnla 
gold fields. The new diggings In tlhe Coppr River re~ ion  have pr011- 
ably produced 8225,000,  nil tlia Cook InFrt ragion and l>orcupine dis- 
trict have pmhahly pmlrtcad #100,0(10, wllilo the remainder is from 
the Snkon Ba~in, chiefly from tho new d i g ~ i n g ~  on Glenn Creek. 

DISTRIBUTION AND SOURCE OF PLACER BOLD. 

PErrcer gold hw t~ wide di~tribution in Alaska. Tt hns been found 
near the ~couthern bonndary of t,he Territlory, and at various localitliea 
nnrthwerrl as far as tho ~lxty-eighth parallel of latihide and weat- 
wnrd m far WI Bering Sf,rait. Rma~lly speaking, the prdnoing placer 

aThs w t  p&acWm fa not yet Ituown, hut In not 1- t b n  flve m u d  om-half and p d b l y  
m.y tm sir mad r balf milliotw. 

41 . 



42 COHTRIBUTIOKB TO ECQROMTU GEOLOGY, 1902. [nm4.819. 

mines of Alaska which have thus far been opened up fall within rs 
zone having a maximum width of probably 200 to 300 miles, stretch- 
ing nodhwest from the ~onthern Pacific coast, crossing the Arctic 
Circle, and bending ws~tward to the shores of Bering Strait. It ia 
not intended -to imply that this zone in its ontimty is a gold producer; 
such is far fmm,being the case. This broad belt is simply d ~ a w n  
attention to as having, up to the present time, h e n  the locus of the 
placem of aornmercial importance. The factnm which have deter- 
mined t,he formation of workable pleeem are freqmntly so lorn1 in 
their effect that $he distribution of the placers i~ very irregular. 
The field stadie~ lead to the canelusion that the ~ o n t w  of the p l d  

lies, for the most part, in amdl quartz veins and Rtringem which are 
disseminated in metamorphic rocks. &Id also ocoum in these  locks 
in the mineralized zone, where there is little i f  m y  ganpe mineral 
present. Iron pyrite i~ the commoriest mineral fount2 in msociation 
with the gold in the parent rock. 'She few ob~ervhtjons made indi- 
cate that the gold occurs both f rce and combined with pyrite. Quartz 
is a common gangue mineral, > ~ s o c i a t d  with some cdcite. Galena 
i~ frequently mmci&tBd wit.h the geld-bearing quarts veins, and chal- 
oopyriia and arscnopyri8 have also been found. This list of minerals 
will undonhtealy be much ehnded  when cloaer ~ t u d t s  ham heen 
made. 

Tho stndle~ of the p h e r   field^ of Ala~ksl, lead to the conclusion that 
the gold in nearly every c -  has not traveloil, far, and can ustially be 
traced to a Iooal source. In the gnlch and creek placers it can usn- 
ally be traced to a source within bitsine which they drain. The excep- 
tion is where a change of drainage may have introdued material 
derivad fmm regions ouhide the creek basin. h nearly all parts of 
Alaska the placer gold owes its premnt position entirely to the eroaiou 
of the bed rock in which it waa fomarly diaseminatod, and to the sort- 
ing action of water and g r a ~ t y ,  which has bronght about itn pres- 
ent concentrated form. T h i ~  elen~entary principle is here emphrtsized 
because i6 is not uncommon to find, even m o n g  well-informed men, s 
t6ndency to entirely ignore the very simple fmh, and to regard placem 
as the result of glacial action, or as having had a still mom clttaclysmio 
origin. As a matter of fa&, all of the pherw of Alaska; exoept rr few 
near the southern coast, are outuide of the limit of former glacial 
activity. 

Aa l m ~  beexi stated, the gola of the p b e r a  has its source in amall 
weins and &ringers in the bed rook or waa disaeruinrrted in mineralized 
l;aae~. The faeta now obtainable indiaate thnt the outlook for future 
qua&- mining in t'he placer fields of the interior of Alaska is not hope- 
fnl. While it is by no meana ilnpossible that larger gold-bearing 
veins carrying commercial values may be found, i t  seem p r o h b l ~  
t.ht most of the placer gold haa been freed from bed mk, whom it 
was more or Zma widely dis~eminated, and subsequently mcentmhd 
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by the sorting lretion of water. Tt i~ not uncommon to hear Alaskan 
prospactom speak of the mother lode," a~ if the gold had all heen 
derived ftvm one lode or zooe of mineralization. Of f.hi~ there is no 
evidence whatever. In considcrring t-he qllestion of qurrh- veins in 
the placer fields, it ~honld he rememlwred that the den* coating of 
moss makw bed-roek ptospctin~ d iRlcnlt rtnrl ancertain. 

The wnrifemua depclaits from which t.lm p b a r  gold iil derived occur 
in mstamorphicrork~af v~r io t l l~  kinds. 'I'hny include ~chistrrof vari- 
OUR t,ypm, phyllitm, limest,nne~, qnnrtzites, and filtered i9mns roch. 
Suoh m&ot,amorphia tfirrfir~e~ find rt mi& clevelopmenf; it1 Alaska, and 
prubably occur in II nn ~ n h ~ r  of diflerent h o r i ~ ~ n s .  The ~ t u d y  of the 
geology of Aheka ~ R R  not ~ ) r a g r e ~ u d  far enough to permit of correla- 
tions, or of definite ~tahnlent  in rtagfird to the age of the metamorplric 
terranos or their ~ t r l i o t ~ ~ r n l  rolatto~i~. The mineralized rnehmorphio 
& d ~  of ~otithsa~tarn Aln~lka fire pml)~bbly Mesozoic and olrler. Tho= 
of the Yukon nro chiofly, if not ~nt.irely, pre-Carboniferous, and those 
of the Sewsnl I'pninat~ln are chiefly Paloosoic. Within the zone which 
baa been dedgn~tod a8 t3w one in which gold plaoemhavebeen fonnd, 
there are many large ~ L F B I G R  nf theso metamorphic rocks. Theae £om 
belh which fire not by atny rnaanr ce$inuons, as they are intempted 
b; areas uf Soungm Meaomic and Tertiary terranes. It hs~l also h e n  
&horn that they prabaMy helong t,owidely differenthorlcons. Broadly 
  pea king, the mineral-beming horizons of so~~theestern Alaska can be 
ptrrced in one group, and those of the Yukon Basin anrl of the Nome 

' re~ ion  in another. 'Et will remain for futnre studies h determine the 
relation h t w ~ e n  these two belh. 

'rho age of int.rueion of the mineral-bearing ~olntions is largely an 
n m o I ~  problem. In t,he C O I L B ~ ~ ~ , ~  belt of wnthewtern Alaska the 
mineralization took plate pmbxljly in Mesoi~60 time, wLile in tho 
Yukon region i t  waa probirh1y mn~iderabIy earlier. The atndies tJhns 
far m d e  indicate that the minerali7ation accompanied disturbances 
of the strata, either by deformation or by i p e o n s  intrusions, or botl~, 
which were rather local in trheir effwt. They eeem to he closely 
affili~ted to igneous rocla which are evewhere found in the ~egiomq 
of minemlizition. 

The studies of the alluvial gold depsita of A h ~ e  have ~hown that 
vnude of fermutzmc and wmmlrdion are the deWmining fRCt4m 

, af tho rictmem of the placer d e p i t s .  The writer hm elmwhere 
emphtwizd this fact in regard to Nome placem, and mora socent 
obmrvations convinca him that it is also applicahla to the gold depitrr 
of the Yukon. , In the simplest form of placers She gold is wmhed from 
the parent rock aucl concentrated in t.ha beds oE the streama, mingled 
with other detrital material Sueb plmem have been exploited in 
many localities and haw h e n  found to bo important goEd prodncers. 

- - -. - 
~RemrrnelsRance o! the Chpe Nome and Nor*m T h y  Redma, U. Fl. kn-lal R t ~ m p ,  IWl, ph 

]win. 



It is pm'bable, however, that nearly all the very rich plmm owe their 
origin to secondary concentration. This hm heen brought ahont by 
tba erosion and diswction of an older plercer atld the recomwntrtlt.ion 
of the gold contained t'herein. This p r w m  of dmhle sorting is 
probably the chief crrlrse of the bonanzas which are not nnmmmon in 
t8he Alrtekan placer mines, and will prob~bly also account for thoeo 
irreplsritim of distribution of the placor gold often within a, ~ingle 
topographic basin, whirh are so pl~=;r.l ing to the miner. 

A rvnimon form of Z.ha enrichment in tho dissection of an anrifemG 
gravel lwnch of the ~lopeq of a streram v ~ l l a y  hy n tributary stream. 
T h i ~  tributary ntwsm carries t,hs gohl derived fmm the Imnch to the 
main utwram, where it is mingletl wit.h t.lir ~ l d  of the main stream, 
ancl cntrws arl anricheat of the plwelw l o r ~ & f ~ l  at and b low the 
junction of the two Rtreltm~. In some 5n~CIlncea the gravela of an 
older drainago u,yRtem, lying often at considerrrl~lo altitnde~ above the 
present, s t r ~ R m  doors, nm diss~cted by the prewnt waterwap, and 
the gokt cuzihined in the older p ~ e b  i~ thuu resorted and recon- 
centrated. I n ~ t a n m ~  of this kind are not trncomrnon in tho Nome 
region, and haw h e n  o h w e d  hp the writer in the Rampart re@on 
of tha Yukon, 

Another form of ri~ncentmti%n is t;hat by wave action. Tn this 
m d e  of enrichment inhe wnreR concentmte the gold which 1 1 1 ~ ~  been 
d e p i t e d  in t.he ~trrvt . lu  of the coa~tnl pIaina. It; is in ~ n c l ~  a manner 
that the mark-cloudy rich hmh plscelw of Nome were f o r r n ~ l .  

It seema probable trhaL the st,uudy of t8hem qneationa of wconcentra- 
tion will vat yield imrmdant commercial resulta, even in thr bethr 
known mining districts of Al~krt .  A practical application of those 
 principle^ would ~uggeut that tits prro~pector ueek to h e  oIrI drain- 

ch~nnels and pap s ~ m c i ~ l  nt.tsntion to the junction of them with 
the pre~ent sEreamt3. 

SEWARD PENINSULA. 

During the l ~ s t  FMWWOU the climatic eoadltions in the %ward Penin- 
snla were not, by any mans ,  favorable t*> a large gold ontpnt. While 
t'hore were heavy rains in the fall, the months of Jnl y and Angnat 
were very dry, and hence but little slnicing was done. It shonld be 
notecl, however, that the experience of the last three yam indieatas 
that RIIC~ meteorologiml conditions are to be oxpechd every third 
p a r ,  i f  mot every other year. The ont8ppnt, tl~efefore, is probahlp not 
nearly as l s r p  it wonla have been had wakr been available early 
in the mason, Moreovcs, muoh of the development WM in the mtnre 
of dead work in pwpnmtian for  extansive operations during the pres- 
ent season, Ditch@@ were dug, mads built, and pumping p l m h  e s h b  
lished, which will greatly accelerate the prosperity of the district and, 
undeubhdlg, will mrtterially increme ita gold production., The prob 
lem of transportation is still s serions me.  Under the best mnditiom 
the landing of hmvy machinery and mpplies on the Nome kwh is a 



diWoult twk, but. allring stornig weather i t  k w n ~ e s  well nigh i m p s -  
aible, After heavy machinery h . s  l w n  Innded it ia 6ti l l  a grave 
problem how to transport i t  fmm tohe coast to Dhe arines. 'I'hfe involres 
the building of roads en?, in Borne caws, t . h ~  (1 !-edging of rivrm, 

The region immediat,eIy tributary to h'oms i~ htPtr?r pwprtreil to 
meet them conditions t;Elan the more imlatwl cernpa. The narrow- 

- -  
gage miIroad, which rnns fmm the holac-h to f he head of An161 Creek, 
rnsbkes the tra~sparhtion prnhlern nt that* p~brt,t,i~tilrtr I m l  ity II ~ i m p l e  
one. Rorrcl~, moreo\Fer, lravn Is~nn Zlailt, tn slrl jacent weeks fmm the 
railway, RO i t  i9 IEOW p o ~ ~ i b h  t o  IlandIc heavy machinery. 
In Anvil h k  probably the ntost important dovelopment w m  h 

the arrrifemns gravels of the lsnchw which rtro found on br)th sides 
of the valley. 'rhia gave A new i m p t u s  t o  mining, for the gravela in 
t3be creek bed i h l f  were nearly all rim thronh:11 the slllices dnring 
the two pmviotta years. Thtr high-bench grttvelu, lying at dtitndes 
of 500 800 fwt above the sea, which \Vera discnvesed in 1900, ~li lZ 
continawl to bc devolopml. Snrnu of thcsa have great depth, and the 
extraction of tho gold IIM 1wc11 n diflic~ilt problem. 
T h e  RO-called " tnndra pimrs," or more properly c a ~ h l  plnin 

plncem, still continue lo  b. workerl, hut their dovelopmen t lmn not 
h e n  oornin~naarat~ ta their probable importance. It seem more 
t,httn likely bh~tl the gravels which make np this coastal plain, in 
many ~ I~CFAH,  mrry workable plawm. Them mag k, in part, old acrt 
beeches, or may be the c . l ~ a n n ~ . l ~  of nbandoned sdrettrns and rivers. 
The problem of handling 1~rge quantities of thew p ~ r e l n ,  which nnre 
a fow Ceotd elmve nod he1ow sea lerctl, has not y ~ t .  MI) SOIVP~. 31mt 
of the mining has k e n  confined to sliallow  pit.^ and f r ~ n c h ~ s ,  and 
the operatiow have heen hampered by lack nf mpans tn Itandle l l o  
surfaca water. The ~xtracl~ion of t , l tv  golrl hnw I w n  Irrrg~lp lwrorn- 
pli~hed by nae of hand rockers. Winter mining llnrr l w n  crrrrirrl on 
11y mmne of ptcole~ia and rod-burning ~ t o ~ , r n  ~ I I H W P P R .  With the 
aid of the thawer e pit ia sunk to ishe paj*~~rcnk. w l ~ i c h  is followml by 
drifting. The gold-bearing gravel i s  t h ~ n  ho i s t~d  t n the stlrfms and 
washed out during t h ~  open Rurnnior Rortsnn. Tt, IH rlf interest, to nola 
that drills have been nuccrwhlIp arnployrd' i n  prospecting for the 
pay stmak in the comtal ptain grnrels. The ground underneath tlre 
t.hhick coating of vcgetatior~ is f roxo~l t8Iirou~boat tho year, but tbsws 
to a depth of :! or more feet, wh0t.o th in  coatsing i s  rernov~d. If an 
economic method of m i n i n ~  bhese ~ P R Y I * ~ H  in t t  lsrgo way and of 
extrtlctinp their gold contentma could devi~ed,  large profits wonld 
undoubtedly bo made. 

Dnring the four years which have elapsed ~ i n c e  the dimovery of 
the Nome placers, ltbe gnld ~coker  has c.~aduaEly worked his way 
inland, so that now thew h~ k n  mine pro8wcting done over nearly 
the cntim Sewad Peninsnln. 

During the 1mt wwnn golf1 tnininfi wrts ping  on in the Nome region 
plteper, in the Solomor1 and Eldomdo River region, on t'he $tm&md 



tribnwry from the south to the Kn~zgamepa in the Kuzitria basin, 
and on streama tributary %o the Niukluk. A11 of these belong to the 
Bering Sea drainage. A numb of the ~ t m r n 8  which ape t r i h t a y  
to Port Ulerence were alao found to mrr~. commemial valne~. Some 
developments of placers on streams flowing northward to the Arctic 
Ocean have been m d a .  None of t.he northerly flowing streanlcr h a w ,  
m yet, been found to be as rich ~a those of the older and b e h r  known 
dl tr ioh of the South. Meny have, however, produced goId'in com- 
mercial quantities, and with further developments will probably 
boome important prdncem. 

What has been wid of the Nome region proper applies in hrge mew- 
nre to the other creeks in the region, In nearly emry where dis- 
coveries haye been made the first developments are abng the presenfi 
atteam chazmela. When them am worked out, whioh dm8 not h k a  
Iong whem the atreams Are smdl, the prospectom turn their attention 
ta the benche~ and terraces, and $hew often yield gmd return#. In 
some r a e s  pImem have been practically abandoned which it Beems to 
the writer may &ill carry gold in commercial quantities. Such may 
prove to be thec~se in districh like tbe Hugruk, where theminers have 
worked o ~ l t  the small creek beda w d  have neglected to thoroughly 
prospect the terraces and benches. Of special interest is the very 
large incrawa in the output of Ophir Creek, s northern tributary of 
tho Ninkluk. Thia stream was one of the fist on which gold was 
discovared in the S e w d  Peninsula, and for several yeare was spm 
medically worked, but i t  is only since the introduction of systemntia 
methods of mining and extraction that Ophir Creek has h o m e  one 
of the largest producers of the region. It has been estimated that i+ 
prodnetion during the lmt y m ~  was upward of $1,000,000. These 
fact@ augur well for the future of the Sewad Penin~ula phew fields. 
It seems probable that there rtre other stream whicb may go through 
a hktory similar to that of Ophir Creek. 

YUKON REGION. 

Mining has been going on in the Upper Koyuknk Baain since the 
summer of 1899, and the basin has probably produced from $100,000 
to $200,000 annually. This money has h e n  chiefly taken out of half 
a, dozen croeks which am tribuhry to the Upper Koynkuk about 600 
milea from its month. Abaut 500 miles of this distance can be made 
by river gtaamer. During the htl w o n  many miners returning 
from the Royukuk seemed tobe rather dinoourtqed. There warns to be 
no question that there are workable p k e r  fields in the district, but 
the high price of provisions and the short mason have pre~ented many 
of these from being worked at a profit. With water transportation 
within rs short distance of these placer mine~l them seems- t o  be no 
reason why ~npplies should not; be as cheap as on the Yukon. It is 
to be hoped that there will be a reduotion in t-he HI& of living, which 



will enable developrnenta to eontinus in t h i ~  region, which I i e ~  north 
of the Arctic Circle. 

Rampart is a s n l ~ l l  wt-tbment on the Yukon about 1,000 milea horn 
tide water. I t  h1b9 tributary to itfa number of camps which have long 
pdticed some gold, and them are  till pmlucing, but not in gent  
quantity. The imporhnt development. of the semen is  that of Glenn 
Gnlch, abnt  30 miles muth of Rampart. Glenn Gulch is tributary to 
Raker Creak, w h i d ~  flows into the 't'aeanrr rrbotrt 100 miles from the 
Ynkon. The gulch i t s~ l f  has proved phcnon~enally rich, ~ n d  a number 
of other atrearna in this reginn give prnrni~o of becoming prodncer~. A 
description of this region by Mr. Collier will be fonnd elsewhem in 
this vo1nme. 
The rogion lying lwtween the Yukon and the Tanans is one in which 

many gnlrJ-prodacing crccka have been found. The ear lieat discov- 
eries wero all made on tho l'u koa ~ i d e  of the divide, V~nt since 1898 
much prospecting has tswn dolke on a t r e m ~  trib~ztariea to the Tanrsna 
from nortl~. In only a few c ~ e 9  have these yielded anything of 
value, mtl, RS far I tR  known to  the W F ~ ~ F ,  the gold-prducing cme.ks 
are all tributary to the lowsr 200 milw of t.he Tanma. Little infor- 
mation is avdleblo in ~ e ~ ~ a r c i  to t h i ~  region, but it is stabd t l ~ s b t  consid- 
erablo golti ~ H R  bee11 ~ R ~ P I I  okt of strearna which flow into the Chena 
River, which ,join& tho Ttinena about 300 rnile~ from the Yukon. The 
daily pmss 11m rccer~tlp contained references to pltenomenally rich 
plscem round aornewhcre in trhis maon. Pedro Creek, whose loca- 
tion i~1 not giv~n, said to have been fonnd to be Tery rich, but these 
rumors have not recoived confirmation. 

The Birch Cmsk region embmm~c.a the headwatem of the ~tream of 
the samo name, tributary to the Yukon near the Arctic Circle, It is 
one of the oldeat plecor districts of the Tukon, and atill continues to 
prducs  some gold. With the cheapening of provisions on khe 'khkon 
tho placer mining on some of the older creeks took a new 1-se of 
life, an4 uuoh ia t8he case on Birch Creek. L o w - m e  p l m m  are now 
being developed in the Birch Creak Basin, which could not be eco- 
nomia~lly developed under the oId conditions. During the winter of 
1WI-'2 much mining machinery Wlt6 taken into the district. It is 
reported that the d istriet contains extensive deposit8s of low-grade 
placers, which it is proposeti to mine 1vit.h refined methods. 

Fortymile River enters the Yukou 20 miles above the international 
boundary. That its balms carry gold has been known for the Irtat fif- 
taet  yearn, and stream8 tributary to it have been imporhnt gold pro- 
ducers for the last eight years. Many of theae st,re&ma am .etill being 
worked, and a few new onea have been discovewd. In many instances 
bench claims are being developed. While the gold pduction of the 
district has not hee'n large, the placers are by no meanR exhausted, 
and i t  is possible that important disco\-e-eries will 8tiIl be made. 

Dnrimg the last year placer mining has been done on a number of 
ma11 creeh tributary to the Upper Yukon. On Boundary Creek, 12 



miles above Ewle, two ur three ch ime were work4 last summer. In 
the immediate ~YciniQ, on Ameriran Creek and Colorsrdo Creek, tribu- 
tary to Mission Creek, solno mining w ~ s  AIBO done. Seventymile 
River was also the scene of mining operatious, a b u t  15 miles from 
the Yukon, and one hydma1ia plant was run. On Fourth of July 
Crsek, 60 miles h l n w  Eagle, 12 men wem at, work on claims la& 
Bummer. Three claims on Coal Creek and ~ e v e r ~ l  on Woodchopper 
Cwek, 140 miles below, aho reoeiverI Romc development of their 
pbcera. 

COPPER RIVER REGION, 

Gold  ha^ been found in commercial qr~rtntities at two widely wpa- 
rated p k e a  in the Copper Rivor Rmin. 711s C3istochina gold field, 
which has produced nearly all the gold of the maion, is in t,lw drain- 
we btwin of a river of the same name wliiel~ joins the Copper atout 
203 mil08 from tho mast. This district contains w~%~crnl gold-producing 
creeks whld~ cnn IM reaclleil by trait from 1'aldes. Gold placcrm hare 
rtlm been Zollnti at a n~lrnhcr of widely mattered Erw~libirs in the Cop- 
pfrr River Finsin. A description or this district by Jlr. Mendenhall 
will Iw found elmwhercl in this volume. 

COOK INLET REGION. 

Tho region lying d j w e n t  to the head of Cook Inlet, and ~lbDl~t 
Tunragain Arm has long h e n  R, small gold producer, No very rich 
plmrs have h e n  Pound, but the accessibility of the diabrict nmde 
it pmible to develop deposits which could net have been worked at 
a profit if located in the interior. I Tydraulic. mining has been going 
on in a smsll way for n nnmlwrof ynltm, and mare elaborate p l ~ n t ~  ~ I V  

being instsH&. Tha operi RenRon of Caok Znl~% comprises A M U ~  five 
months, whidi givcs thtr diatrist two months' adoantage, or mom, over 
that of t.he interior, or of Noma. Tho devdopments of the last year 
have heen mther in the way of introrlticing. more rcfinerI methods of 
mining rather than of new diacoreriea. 

PORCUPINE DISTRICT. 

TIliu ~ F I  A s m d l  placar-pld di~trict d m t t  :10 miles fmm Pyramid 
Harbor, an embayment of Lynn Canal, wllent-e it, is ea~i ly  wmsaible 
by uTsgon rod. It Lies chiefly within the c~tchrnent basie of Porcu- 
pine Creak, a mall stream which entern tlie Rlehini dwut 20 miles 
above it% jumtion with the Chilkat. The placers are so situated that 
they off~r peculiarIy difficult rondltion~l for mining. They occur 
largely jn srnrtll glacial benchea ant1 in the atrmnl bed of Porcupine 
Creek, which h ~ s  8 v e v  sharp mck-out vdlcy. To work .these pla- 
cers it hm been necessary t o  divert the water of the stwarn by means 
of ~luices, fa fqivs access to the gravels in the creek W. This involved 
a lar~e expenditnm of time and money. During the laat Rewon these 
developments were  till going on, and the district has not yet reached 
a large productive atage. 



THE GLENN CREEK (TOLD MINING DISTRTCT, ALASKA." 

INTRODUCTION. 

(4lena Creek i~ f i  ~ ~ r t r r l i  1 rilrlltnry nf 13akrr Cr~ak, H Irltfi.~ stre~rn 
which cnhss the Tan~nrr fmni t , I~n north, almnt PO mileu from the 
Yukon. TIIP mining camp thcm 1nt.atd is tha site 06 the most 
important discovery of pFw~r gold niruin in l,he in tcrinr nf Alnskn dar- 
ing the w m n w  of 1901 r~illrl l!l{E. ' ~ J I ~ R  minp i~ n h l ~ t  ?X miles in a 
direct Einn nmrly dur ~ollth of t ~ I A  fou*n of Rnmpnrt, on the T'ukon 
River. Rampart ia thc diwtrilmting p i n t  Tor Glcnn C m k ,  as w ~ l l  ~e 

for wvard nIder mining cnlnps, and h ~ t i  n popalntion of  ~ 1 ~ ) l f  t 300. 
It is &ppmxirnrrte!p I ,MI milw from the moltt h of t.hc Ynkon fir111 fim 
miles from Dawmn, anR can h~ rcrlcherl l ~ y  rivrr Rrctrmer from Dnw- 
mn in, about tllrccl days, or fmm St. Michael in a h t ~ t ,  n week. 

The Glenn Creek tmil from ~I~liqrnrt follnws up Rig Yinnok Creek 
for a distance of 9.7 ~ni lcs  tm its head, then cromefi. a rlivirlc h a v i n ~  an 
sbrst,ion of'ahont 1,im feet. a h r e  the rirer and rlrops down tn the 
Glenn C w k  C!rtmp, which h ~ s  an eler~tion of filhant SOrl fmt nlmve the 
Yukon. The distanc~ fmm Rampart to Glenn Creek Ily this trail is 
ahr~t. 30 ~nilm, and ~ l o n p  it the footing is so soft that two days are 
i i ~ n d l y  mqnired in Rumrner to make the trip camfortahly, either by 
wdkiap: or 1 1 ~  riding. 

The rRmp is near B ~ k e r  Creek, 18 miles from ik junction with the 
Tannnrr River, at. which place a  small trading post. 1w her1 estab- 
l i ~ h ~ l ,  which crrn be wacherl Ily steamer coming up the Tmana fmm 
the I'nkoa. Raker Creek is n~vigable for canws n p  ta within a few 
milerr of tl~s Glenn Creek Camp, hut the trxil from Glenn Creek to 
t h e  'Fxmana i a  relwrtd to be very swampy. 

Since only fivn daw couTd be spent by the writer in making thb trip 
from Rampart to Glenn Creek and return, the information obtained 
is necesmrily meager and tho ms1llt9 arc in many respects nniurtis- 
factoq-. 

mmla pper IS sn rhtrnrt or n mow nxtenslve tefart, now in p-aon. 
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Tho Glenn Creek mining camp lies on the northern edge of rcn 
extenaire lowl~nd hrrsin known as the Baker Flats. Tllese flats, 
opposite Glenn Creek, have la width from north t o  ~ o u t h  of from 7 tm 
10 miles, hut their pwte~t extension ia in un east-west direction. 
This bmnd lowl~nd io B ileprossion which hay bsm deeply filled by 
fluvial d ~ p o s i t ~ .  Nesr tho mouth of Eureka Creek a pro9pect hole 
penetrrrtefi 65 feat of ~ K V P ~  withont reaching M rock. Along it,q 

southern marxfn there is a rmpn nf Iow, fl at-topped hills, which wp 
rrmta it fmnt tho R I V R ~  lowland of the Lower Tanana, and through 
this range Raker Grwk flows in a narrow gap. The creek forks just 
above this gap, and tho onatorn fork, which is the larger, is m'lled the 
Rootlentlrul, whilo tha western fork  retain^ the name Baker Creek. 
Eureka Creek, which rcceives n l ~rge  part of the drainrrge from the 
northern margin of tho flats, entsm I3nker Creek near these forka, 
-4 hrnad bench waM oh~ervcd 10Q to ZCK, fwt, allore the valley level at 
the northern margin of Baker Flnt. The  old ptarsm frar d i ~ -  
GO\-wed are confined to n nnmlwr of ~mdl c w ~ k s  Anwing into the 
Baker Flats from the north, ~ n d  in tho imrndi~ato vicinity of the Glenn 
Creek camp these streams are known to lm gold-baritr~ only where 
they cut ' m m  the  tibove-mentioned bench. Several miles to the 
east Pioneer C m k  and ot.her tribntatiee of tlio FIootlennna &re gold 
b~rtriag and it is probable that the kwltl-baring belt oxharln allout, 
20 miles dong the north side of the Hrrker Plats, but  it wns not exam- 
inpd by the writer except in the irnrned irttn vicinity nI Glenn C~wek. 

Active mining hns bwn in p r o p ~ s  on AMinook Uwek, near Rain- 
part., since EH9fj, and tha creek was prohahly prospected ns enrly aR 
IPX.2. Fnlrrt Minook Creek as a aenhr p~~ospactors Ilave axt~ndwl 
their wsetlrc)~ ~cms the divides in all directions. In the Hnmrnsr of 
1901 oolora of gold were found on Eureka Creek and mining was 
attempted. C4olrl in paying quantities was d iacoved  an Glenn Creek 
July 24, I rrol, by a miner who had a contract for ~upplyirtg wood fit 
the mine on Enrekrs Crock. CuIom of goEd, bat not in paying quan- 
titim, had already haan discovnred o n  Rhode M a d  and Omega creeks 
in tids region. 

In the vicinity of Rrtnlp~rt on t h  Yukon t-hhe b d  m k  cowists of 
a wries of volcltnic mcku intorbedded with l~ilieeons slates and lime- 
stones, called by Spurr the h m p a r t  s e r i e ~ . ~  Fmm fossils mliected 
1mt ao1ln9on near Circle tli is Wrrune j~ believed to be of D~vonian age. 

Ahnut 8 miles south of Rbmpart a aerie8 of siliceans slates, quartz- 
ites, and ~ c h i a t s  was found, whirh continues w-ith more or lesa varia- 
tion a c m  the divide to Glenn Creek. The ral~tion of the Rampart 
mrie~ to  this date and ~ c h h t  sariea could riot he determined with cer- 

~Spnm,  J .  E., Geology of the YPLDn gold dlntrfCt. Ahah: Ef#hbntb Ann. Rept. U, 8. Wl. 
S U ~ ,  Pt" U. pp. =la. 
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tainty, but tbe e~idenm indicabs that, the Itnrnpitrf; ~ e r i e a  i s  yolrtlmr. 
If this be true, the schist .wries of the npper park of Minook Cmek 
and of Glenn Cmek map 1w comfakd with either the Fortyrniln or 
tho Birch Creek series of Spurr. Nu evidence of ftlnlting or jnlrtl- 
s i o n ~  of granite in thk wries, as indiratml by Sp~~rr ,n  WRS Heon 1~1ong 
Mintsok Creek lly tho writer. 'rhe rocks cuntrrin sn.all quRrt,z w i n #  
and ~tringemi in ninny plawa, and the il&bris hmm them i n e l l ~ d ~ s  pel)- 
hles sf ianenna materinl d her l ,hm m n  i tr, sagpntina f.hn prmrncc 
of intru~ian~ of variortti kintln. 

Afew R ~ ~ ! C ~ I I ~ ~ I I U ~ I ~  t t ~ p  wdimvntr\rymka hnvelmn cxflrnind miem- 
scopicrtIl y. Tbr~n vary in degrrw or rrlkration, in Rome k i n g  
grcrnetiferna~ tnica-urh i w t  R, i l l  othcrs qnlrttz ik~ mnsisting of inter- 
lock in^ qusrtz ~rrtinfi. A11 I kn w ~ c i m e n s  e x ~ m i n d  co~ltaind more 
or I~RM m~~srovila. Jlirrc~l~~o'opicall j' them m k n  r~aemhle the Rimh 
C m k  wries tu desrrihclrl hy S p ~ r r . ~  h ~ i m i l ~ r  wries of wtlchists 
occurring ~t many ~ I ~ ~ C P H  along t lie Tanann lii\-er ' hm been dewr ib1  
by Brook8 undor 2,11v nttrlhu ?Ir~~r~rlia nrllists. They outcrop for some 
distance! along t,l~r! 'I'unnna 11rcln\v r: tllp mnt~th nf Raker V w k ,  ~nslring 
it prohnble $,11at I he .wehint wriw f o r m  a contil~no~rs am& fmn~ Minook 
Cwek, 8 miles ~ 1 ~ 1 ~ 0  I ~ A ~ I I ~ I R ~ I , ,  to 111% Tmma b l o w  ITrlker Creek, 
Thorn ~ h i u G  Ittivn 3 1 ~ 1 1  rnrrrlal~(1 hy Iironks'f with t h ~  J3iml1 Creek- 
ForLymile a ~ r k n  of Sprlrr. 

DESCRIPTION OF PLACERS. 

Glenn Cmek in a ~rnnll nl.rm~n, la nurnnier carry in^ IPRR t,han R 
sluice-head of wrrter, wl~ictl r i u ~ n  in t t  hcnch nn Idle north side of 
Baker Flab nnd R o w  nonth\vnnl to bhn fi~~tfi. Thu cwok orcnlpieg tc 
brond, s h a l l ~ w  depresaioll less t l ~ a n  .50 Ienb dmp, which makes fi IIFLIYII~ 
nnticeabltt hwak ill t h ~  lopnpnphy. 
12h11t nnc-half mile meat. of (:lonn Clmek, C-old Rnn, n abiIl win~I1er 

 bream, film Flows wrtthwanl to Unker FIRS, and  but one-hrtlf mile 
farther west Ehnde IsIan11 Creek, a Inrgor st.reltm, llrte cul  R, dwp 
t r e n ~ h  nearly to the loesl base-level of Ihker Flab. A h a t  a miln 
eaRr of Glann C w k ,  Earekra, a large creek, enterti Raker Flat@, rtlm 
Cram the north, mcopying a deep, well-marked tmneh. Each of the 
c m k ~  named above carries places gold inpayingqurrntitl~~ for a dirr- 
tsnm of about a mile, and the bench between Glenn Creek and GaId 
Run also hm k n  found in places te h covered with gold - 1 l ~ ~ r i r l g  
p v e l  rkh enongh for exploitation. 

The pr0dnct.i.r-e placera of Glenn Creek are confined to four or f i v ~  
claim8 within a mile oC t l c ~  hemi of the creek. In thirr distanm t,l~e 
creek bd hm fa11 of alw~rt 5 feet in 100. ----- - 

aC)mlopp at tbs Pekm p l d  dl8tr1r-t: Efghmnth Ann. Rppt. U. I. Qeol. Beweg. Pt TI& 
PI. XXXVEEI. 

b l  bfd . p. 144. 
fi SEt, b n u b m  111 the Tanana and Wblh Ricer banlm, A k h ,  lPOR TwmtlPtb Ann. 

Ke1.t. U 5. Owl.  Bumny. Pt. VII, map P4. 
u 1 hid., pp. 4Svl nud 44%. 



On Dimvery Claim, at, the wlgc of Raker Flat* and at  tlln IOWOT 
end of the pmdlrctive part of the creek, a pmpect hnle 40 feet doep 
f~ i led  to reach l a  mck. 111 all the rl8Irna nhore Discnvelmy bod rook 
can be m h e r l  at 8 d ~ p t h  of from 5 to 20 fret. The brcl rack i a  a 
  chi st*, U A U I S ~ ~ ~  called dnte Iq tfte min~m.  TL rannjiPs in color from 
dark blue to pap, and is n f t ~ n  m p h i t i ~ .  It  rPprePenfl~ R r&t,ho~ 
argillamns sediment which hm bccrn nnl~jcot~d to only a moRernt.a 
d e w  of metamorphism, ~nfirron t lfi protl~~co many rnetrtmorphic. 
minerals, bet not to e n t i d y  r l ~ ~ t m y  tlle orj~inrt~ ~t~mrttlra. T h i ~  hed 
rock ia often cat by ~t~ringcrs nf q u ~ r t ~ n ,  ~vliioh AI'R mported to strike 
nearly east and w~st .  Thorn ntringom are wh ita and at the antemp 
are dwompowd along wit11 tho rtmaindor of flla bed roek, which ia 
often MI disintegrated t,het it can be nhnveicd ont8 like fine grrlvel. 

The width of t8he pap ~treak B ~ T ~ P R  from 20 tC, fi(l fwt. In one plwa 
A FRY ~trmk 7 feet thick is mpol.kd. O n  thr! lower claims the pay 
~twnk  j~ near the sltrfw, BO that Rnmmer work "by stripping and 
~horwli ng " isl pomiMe. In the 11pper c l ~ i r n ~  t 11e pay ~ t w ~ l i  is fonnd 
I ~ ~ o w ~ ~ t ' e r n I  feet of mnck andkrrengmvel, and is m i n 4  with steam 
tilawam in w i n t ~ r  and washed in tho spring, EEay in A~lgnst, when 

cnbok WHH axamin~rl, only one claim, known RR Claim So, 2, mns 
working. 'Tlw at hem mere shut down hecauw the clnnip~ h ~ d  nlm~tly 
beon ~ltliced. 1'371 Cl~irn  Yo. '2 m i n ~ m  were ehol-elinp into t ha dtlics 

boxs~ i2imtl.ly from the pay ~ t . m ~ k .  It. w a ~  imporreiblt, to Reo Rle lwd 
rock iar plure, or to WP n full section of the gmrel  fmtn the ~urfnce 
down in tho tlwper a n r k i n p .  The pay p v e l  connistrr of angulrrr 
fragment8 nf whis t  wnd n small amount ef vein quartz, with occrliriot~al 
mttndvd hnwldrts of rr t)mir, ig~lecsna rock. The gold i s  not, evenly 
dist ri boied in tho psy wak. Sometimes the k t  pay is found on 
thr: nudlrc~  of a Ingc~r of rlecornposd l ~ d  rock. " Stringem "' of pold 
on this hrl T W * ~  fnnrld carrying 150 to &35 to the pn. These 
" stringew'hw l i n ~ s  nf golrI ~m~alle l  with the W m k ,  which lmk 
when nnmverpd tw if t h ~  rwk nntl h e n  ~pciakled with gold. On 
wlns of tho elrtim~ vdum fin, repjrtd  h have heen fonnd to tr depth 
of 3 feet in a hard, l~lorky M I  rtwk. On Rome of the lower claims 
above thn hwl rock there in a waxy clay, cal l4  by the mine= "prnbo," 
which i~ ~)ro l~~~bl ;v  dmmnpxwd rwk irr sit 11. T l r i ~  clap ordi~tarily does 
not carry ~o;oId, bat on clnc of tho n p p r  claims R gnmhoball is reprted 
to have rarried 81 in finr, cnlots. 

In the RutnmPr of 1901, after the d i two~~wy,  rt srnntl amount of gold 
wm trrk~n oti t befow t ha pnd of the Rha.9on. Daring the winter uf 
1901-2 a lmge part of the pay ~twak was taken out by drifting, and 
the dzlmp~ were w1~.~1iml in the following spring. Tt wns mtimated by 
H rep~ewntat.ivc of the Eagle Mining Company, which O W ~ R  SCVB~RI of 
t h ~  ~Iairns, t h ~ t  the rrwk had pmdtimd appmxirnatr4y $150,000 prior 
to tho 1 ~ t  of Aumat, 1902. 

Gold Jtun occupies a v e q  dighi, cl~premion pamllel with Clem 



Creek and abut one-half mile to tothe weatwad. It ig n tributary of 
Rhode Island Creek, into which it? empties a short rlistanc~ ~1,ove t,he 
Baker Flab. Claim So. 1 of Gold Rnn joins with Claim 30. 3, Rhode ' 

-1sI~~nd. The bed mck consists of whish ~ i m i l a r  to thoas on Gknn 
Creek. It is described by the prospedors as a, " blocky schist.'' 
The pay grsvel consis& of angular Iragment~ of t h i ~ h d  rock, which 

show very little if any mmding, strch as would be ~xpected in chen- 
nel-waahed pve2 .  'I%e prospecting R ~ O W R  A pay ~treak from I:! tu 
40 feet wide. At the lower end nF Clainr No. 1 t,he pay strenk, which 
varies greatly in t ,hickne~~,isdivider?bg.m~ref,  Rnyond thelilni~cr 
of the pay atreak t.he grab-ela continue to show prorrpecta of gold. 
m e  pay streak in ~ n s  instance is reported to lm :I feet, thick find to 
underlie II feet of mnck and barmn gravel. 

Very LittIe gold has na y ~ t .  lwen tnker from this c w k ,  though the 
pmspecting  how a distril~ution of gold ~ornewllat ~imilar to t,Imt on 
Glenn Creek. %~)amtione were k ing  marle f u ~  miningon five oEairn~ 
on t.his creek dnring the winter of 19W-3. During the wit~ter of 
1901-3 the pay streak from an area 15 by 20 feet was mint4 out.. Vtia 
dump has yielded 81,O(K1, ?>tit has not all Iwen w-twhecl. 

It w a ~  propowd to  work t.he creek dnring the winter of 1903-7 with 
steam thawem according to the foIlosinp plan: Shal t~  wem to be 
sunk to h d  rock, a tleptlr of 10 to 15 f p r t .  Pwrn tho foot of each 
 haft the pay streak wnnlrl be drifted on Irjr a disbnw of nhout 41) 
f~et , ,  with H cover of 10 or 11 Wt. It was regmletl ~n irnl~mt,ic~bEe 
to drift ffi~t,her than this an ~cmunt  of the dificulity of cttrrying stenm 
pipes and moving the pay dirt to 1.h~ foot of ,E the ~ 1 1 n f t  nnd k w p i n ~  the 
gangway open. Steam thawem, i f  properly mnnaged, am morn trco- 
nomicrtl in mining frozen p u n d  than the old met hot1 oC "burning" 
with wood,for the wason that t h e ~ t ~ a m  pojnkcrln Iw? driven directly 
into tho grountt w l ~ ~ r t ,  t l~n~ring i~ needed, and the pay dirt can 1m 
mined immediately as i t  is tl~awed, ~vhereas hy t he  oltl method work 
 IS in2firrnpterl while t,ho fire i~ burning and, at IJAS~,, H night% l~t~rning 
will not thaw mom than 1 foot .of grax-el. 

Gold Rnll  doe^ not carry mllflclent. water for ~ ln ic ing  after the m o m  
have melted in uumlner, and minine: operat.iona will neceas~sily be 
euspended during the Hummer months, 

Ithodo Idand Creek is ltlrper than either Oban or CMd Rnn ~ n d  
flows in a wcll-marker1 valley cut abollC 1013 Iwt boloW the lev01 of the 
bench on which the strewns described are locntwl. 

The bed rock conai~ts of achigts similar to td~om at Glenn Creek, 
except that j t  probalgly  contain^ more graphitic   chi st, than ztt Glenn 
Creek. The  trike of the bed rock is reported to he nortl~west and 
mutbeaat. Stringers of quartz havo not, bbsen found in it. 

The gravel ronskta of more or l e s ~  anaulztr fmgmenta of schist sim- 
ilar to t-hat at Glenn Creek, except thnt ~r&phit.ic achiste are mom 
common, as well as pebbles and bowldem of igneous mch. Two  type^ 



of ipeous r w k ~  were fecogni7.d, one af which is ai green, compact 
rock, probably an altered intrusive fmm the whi8t wcserim, while the 
otl~eri~rmnnalwred mckof verybmictype. Theereekhmnotbsen 
thoroughly prospected on account of inundation of the prospect holes. 
I n  the middle of tho mck ,  bed rock has not k n  reached, bnt good 
proapcts have lwen found on the rims. At Cldm No. 5,  a h n t  one- 
fourth of ti mile abov~o the mouth of Gold R I ~ ,  rs shaft 'taa being snnk 
on the left limit of the pay streak, with a view ta draining the bed 
rock with a ateam pnmp. This shaft penetrated, to a depth of 33 feet, 
broken bed rock ~irnilar to that on Glenn Creek. The pay streak 
here is believed to be from 50 to 60 fwt wide. The average yield from 
a number of panR taken from the pay streak was reported to he 51 
cent's. About om-half mile ahre thju place mining wau in progr~s 
on rt chim on which the bed rock hm k n  partidly drained. The 
claim bad not been fully cmmnt, but it wm believed to hiwe a pa3 
atmak GO feet wide. \\Them it  has k e n  procrpected t#he payabak W 2 
feet thick and underlioir 6 feet of mnck and barren gmvel. Twenty- 
flvo find 50 cent pms halve been obtained from t h i ~  p ~ y  st.reak. The 
owners of t h i ~  minn were ~ttcnpting 2.0 work it in summer9 stripping 
off the muck and barron gravel md shoveling the pay dirt into slr~ice 
baxow, 

On the bnrrh l ~ t w c e n  Glenn C m k  and Gold Run have been found 
ahalIow gravels carrying placer gold in paying quantities. It in 
reported that  genemlly on this benclz the bed rock is covered by a 
layer of clay, probably derived from the decomposition of the bed 
mck. T h j ~  olay carries a little mid, the coamest being near the 
~arfaca. The gold rloes not extend far up tho hill to the nurthwad, 
but can be tmwd down t.he hill for severaI thousand feet. Two 
cldmil have been locttkd on whidl @Id js found in paying qanntities. 
At thn upper end of the upper claim the excavation shnas '6 inches 
of reddiah.chy soil o-rrerlying 1 foot of gravel consisting of day mixed 
with small pi em^ of grsy schist similar t o  the b d  rock, but c w t n i n i n ~  
mcrriiionally large, well-rounded pieces of a basic igneou~ mck. Thin 
gravel is tho pay etreak and resb on bed rock. At the lowor end of 
thil excavation, aboit 200 fmt f r o q  the point dencribod, 4 feet of 
nearly barren gravel tvmh overlie thu pay tytre*k, which aonsiala of 1 
foot of gravel made np of broken fragrnenh of schist bed rock. The 

. pay streak has rl. width of 65 feet, Heyand the pay, however, on t.he 
son2.h aide, a prospect hole w m  snnk tthroagb 44 feet of broken scbist 
d6bris, showing littler, if any, e v e 1  wash. Colors of gold were found 
nesr the bottom of t h i ~  hole. On this, claim the attitude of the gravel 
indicates a cursent from the north. 
The lower datm has been prospected at s point one-fourth mile 

southeast of t,he npper ehim. Jiere proapect h olea show the gravel 
to be fmm 6 to 8 feet thick. The position of the pebbles indicabe 
dewtion by A current flowing nearly eaRt* The p v e l  oonhins a 



few b g e ,  round bowlders of ignaotls rock. It is olairned that this 
gravel from the mrface down will pay for wmhing, and that the pay 
goes into the bed rock l o  R, depth of 1 foot. The pay streak is more 
than 100 feet wide. 

The gold on theso claims is comparatively coarse, nuggets Re large 
as one dollar beina cwrumo~l, though the average pieces are smaller 
than one cent. On the lower daim .tohe pieces of gold artre probably 
flner than on the lipper, The pay streak at, the former place is 
reportecl to average fi c.enh to the pan. The gold nuggets have a 
rough s u r f ~ e ,  showing that they hme not traveled far. 

At tho upper cldm Rnuie duicing has beon done with water ml- 
lechd in B ~ystern of ditehes on the surfaco of the bench. These 
ditchea provide a limited amount of water when the  now I s  going off 
in the spring and after heavy rains in the fall. A ditch abut ,  2 miles 
long has recently been dug to bring water E~vm Rhode Island Creek, 
but except in a rainy ;reaxon the water from this mume will probably 
be Wufficient for sluicing. 

Miniug has been in pmgrws ou Eureka Creek, 1 or 2 miles east of 
Glenn Creek, for the lad t w o  years. Them mines have not bean 
great, producere of gold, end tho writer wm unable to visit t,hom. 
They are reported to he confined to a'section of the creek bed 1 mile 
long, m d  situated nearly opposito tIhe inines on Glenn Creek. 

Good p m q ~ c t s  of gold are mportecl frnom Omuga Creek and McKin- 
lny Creek in this rsgion, and within a few miles of Glrrnn Cruek. 
Their exact location is not known and tlioy worn not examined by 
tbo writor. 

During the l a ~ t  abilson gold prnspe~te wow found on Pioneer Creek 
and several other northorn tr ibnt~~iev of the IIootlenann. Tllese lie 
emt of Glenn Creek and prolmbly within 10 rnile~ of it. 

One prospedt hole wns ~ u n k  to a doptli of 65 feet in the gravela of 
Baker Flats. Whilo no pay ~treak huts beon located, coIors of @Id 
a m  mpofied. It will require furthor prospcting to show whether 
thoso gravels are work~~ble as gold placem. 
On Minook Creek and on its ~everal tributaries, kitown rta I-Tunter, 

Little Minook, Rub>?, and Slate creeks, placer mines wem ia  opera- 
tion last summer. 

SUMMARY. 

In the Vicinity of QIenn Creek the known gold pkcers are codned 
to the creeks and benches within an ttma a b u t  1 mile wide and 2 ta 
:1; miles long, lying parallel to the north sido of the Btrkor Plah. T h i s  
are& coincides roughly with the limits of a bmwd benoh aut on bed 
m k ,  100 to 200 feet above, the level of the lowland. Two of the 
creeks oarwing placer gold rise within this bench, whib two larger 
onea are gold k i n g  only where they crom it. 

The benoh generally is covei-ed by a soil derived from the bed m k  



in situ, but in same place8 W e s  of shallow gravel ooaur. Those grav- 
.els consist princip~lly of angular material derived from tho irnmerli~h 
bed rock, but they contain some bowldern find puhblos which Eleve 
nndonbtdfy been transported. The gravel8 of the oreeka and gnlchea 
incised in t.he bench atme e~~eatirtlly similar to those found on the 
bench. 

Fmm the evidence in hnnd, it moms at least po~ ib le  that tho low- 
land of the Raker Flats i~ the bed of an extinot lake and t h ~ t  tho 
broad bench at Glenn Creek ia in part rt hettch and in part, H k l c ~ l  
pneplain prodl~ced at the bwe-bveI of t h i ~  lake while it exicrbcicd. 
Tho rnixtnro of local and tmnspomd material is ~ m 1 i l y  explain& Sn 
thin way, either by water mtion alone or by float in^ ico. 

The pieces of gold found here are apparently not preat<Iy water- 
warn, nad have probably not been carried far from their origin~l  posi- 
tion in tIhe h d  pock. The bed mck of the gold-haring area c o n ~ i ~ t a  
of ~ c h i ~ t ,  belonging im rt seriea which has an t?xten.sive distribution 
in  t h i ~  region. On Glenn Creek, however, a system of quartz ~ t r i n p  
em ~ t r i  king parallel with the longer dimension of the gold-bearing 
area 1 1 ~ s  be11 ~loted, making it aeem probable t.hat them i,r a xona of 
miuoraliwtion jn the h d  rock untlerlying the gold-bewing area. 

The infonn~tlon at pprewn t available regarding the geology and 
physiogrrrphgof t h i ~  region is too meager to warrant any deAni te con- 
clusio~a ns to Iha origin of the placers, bot the following eapbnation, 
which is twlievsd to aKwc with the facts RS far m known, i~ atltra~ced 
tentatively: 

Tho goltI at Glenn Creek has been derlveci from a zone of mineral- 
imtioll in tho FwtI rock north of Baker Ylrrt.9. This zone extends east- 
warti Pot 10 nr 12 milrul, to  t ltt, northern tributaries of $he Hootlenana, 
on which p l w m  have m o t l y  been found, bn t is Iem than a mile in 
width. AR t8he bed mck was eroded, the gold from this mineralized 
mne wrrs conccntmted by lwth wave and stream mtion along the mar- 
giu of the old Rakor Lake. Ily tho draining of this lake tho old beach 
was lsfi. as H IiEgll honch, and the gold from it 111~9 been p d l y  recua- 
cent,mterl in the beds of recent etrenma, to make the creek plmcem, 
while rr pad of  t,he original beach deposit remains la tho form of 
buch p h m  



THE CHISTOCH IN A COLT) FIETAD, AldASKA." 

OENERAL DESCRIPTION. 

Tha Chietoohine gold field is H nmall p l m r  area in the northwest- 
ern part of the Coppe~ River Besin, Alaska, near Lhe inte~wctlon of 
the ono hundred and f~rty-frft~ll merltlisn west 1angit.nde and the 
sixty-third parallel north Intibude. The district is among the foot- 
hills just south of the Almkan RRnge, which rises to heights of 8,C)o 
or 9,000 feet in the vicinity, find nerr-cis ilsl a ~ a t h ~ r i n g  grouad for ice 
fielils and glaciem, from wFlich torrential riwm flow north to tho 
Titnan~ and  lon nth to t ,h  Capper. All nf the digginflp, at pwsent are 
on two sttreams, both tribrrtitry to CTiistochi~ia River ,  which flowa into 
the Copper. The larger, but nnt the more important of theae, tho 
Chesna, is about 12 miles Ioug aud empties irkto tho Clristochina 
11 miles below its source, in, the Chistochin& G k i e r ;  the smallor, 
ShZe Creek, which, with its trjb~rhry,Millar (+r~bh, yields ntno-tontha 
of t'lle gold of t.he district, is only 4 or 5 miles long and joins the  chi^- 
tochiart just; = the latter emerges from the glrrcier. 

The field is usually entered oror the military trail from Vnlde~, the 
'neawst ~eaport, 225 miIes to tha sorrth, but  is accessible fmm Eagle 
City on the h k o n ,  abut 250 miles north. The lack of navigable 
~ t ~ e a m s  along t.hesa routes means that ~ u p p l i e ~  rnnst be tranapt~rt&d 
practically the e n t i r ~  diatsnce by pack train or sled, and thah there- 
fore the .rl ist.rict is one of the most remote and dificult of tccmas in 
Almka. 

GEOLOQY. 

Onr p m n t  knowIAilp~ of the geology of the region may he briefly 
aummarixwl aa follom; 

That part, of the AImkan Range lying immediately north of tjhe 
gold area is made np principtlIly of micaceons schi~ta whose tllickness 
and a p  rtre unknown. 

Immediately ~011th of the schists and separated from them by u 
f ~ n l  t, whom t,hrnw probably exceeds 10,000 feet, is a belt of Permian 

+ -- 
nThla ~ p e r  in an at&& from a mom camyleta d b c d o n  which in dmrilg to appear inn 

papcr~ntltlcd: Tlie M!tietnI R~R(IILI~~PII of the Mount Wmngell Dhtrict, Alaska. 
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M a  conmisting in ?,he u p p r  part, of shales and limwtonas, btlt indt~d- 
ing. nt lowcr lmrivmn, tuff aceoris sodirnenb and flow&, whicl~ lisva 
an -gate k h i c k n ~  nf f;,t)c31) or 7,OCKI feet, Mwny bwEc igneou~ 
mmws m!ur  dike^ or itrtrnaim   he eta in them ~ec7irnent.a. They 
a m  especially nbuntlrrnt. near tho fault. The ~ h ~ l e a  are ~ l igh t lg  met* 
r n o r p h d  in the vicinity of  slat^ Crack anit Miller GuIeh, where 
Rome cleavage b m  developed nntl a few quartz ~brinpem are fount1 
cutting them. Eoceno l ipite-haring h d n  wrar hem and them in 
urnall patches infolded with the Permian. 

Soat h of the Permian belt mrceum .A amplax temner of older  rock^, 
mn~istinr of oonglomerrrtes, quartziten, tu  C~ceou~ MR ~ n d  probably 
flow, which appear to be ftrttltml ~gainlrt tlw P~rminn .  'Shia termne 
is intruded aud altered by di keg A I I ~  Prmtfrr rn-R of m n i b  snd 
quartz-porphyry. One eKwt of t8hcl intrusion and nlterrltion is R pn- 
P F H ~  irnprefl~ation byp*pite, whosp axidatinn pmdllck tdtrr the mcks 
r n ~ t ~ r m l  and renae~ them v i a l l y  m n ~ p i r u o n ~ .  
In ~ddition to these @#wily ~eptlnrble ~anmlldatml mck m m 8 ,  

~~n~onan l i c la td  t l ~ y ~  and gravelrr, pi1 h ~ r  prinmrilg or mcnnrlrrrily of 
glacial nrifin, ownr in the vile-rn penemlly. Nesr the  nnnmrr of 
tho stwarns thme deposits are confined to flm~.*I p l ~ i n ~  ut nrrrrnw b r -  
dcrirlg ~BWMPR, hnt dom&rerrm the area rorpral t ~ y  thetn wid~ns, 
until it m e q m  with the broad drift-filled valloy of the n p p r  Copper 
Ilmin, fmm whom borrlem kolatecl bed-rock ~ r e w  rim RH i ~ l a n l l ~ .  

l i ~ ~ i d e ~  t b ~  I'leist0~8ne depoeih in tho lowlltndn, n thin aheat of 
c o h b l ~ ~ ,  callctf by tho p r o ~ p n ~ t o r ~  the " wnnd ~ 1 1 ~ 1 1 , "  i~ cnnupic~tnu~ 
on the hillltop~ ~ l l o ~ ~ t  t h e  head of Slnto C m k ,  Mi l le~ .  &l~li, ~ n 4 1  Rome 
of the trihnhrles of the nppr Chenna. 

GOLD OCCURRENCES. 

b t i c s l l y  all of lahe l old mined nt  prment i~ taken fmm Miller 
Gnlrh, SIR@ Croek, rind the Cheann River, whme cornbind ~ e l d  fur 
1932 is estirnateri nt b'??fi,WO. Of t h i ~  amonnt, Jliller C4ulch pmhb1.v 
fnnishect $275,001), Hint& Cmek $90,00n, and Chesna River It20,OM. 

nrilkr Guloh, whom yiotd i~1 thua swn to be mneh greater thm that 
of any other strefirm in t,hn dintnrt,, j~ II ateep ravine, 1-9 than a mile 
long, tribntary to Slata Clrerk. ItA I d ,  dwreming in width from 200 
or 30C1 feet near itR month Eo llut 4 or 5 dwt near it* snarce, is sheeted 
over with gravel to a tlcpth of from 4 to R f cet. This v v e l  is corn- 
poawl principally of fragments of the somenrhrrt rnetamorphd Per- 
mian ~hsles in which t h~ ravine in cr~t, b~rt lttw R n  sdmixbore of d i a b w  
and " hird'wya porphyry " from the intmairea in tho shale, and of 
cobbles from the rotrnd w w h  " trhirll m n m  aver the tope of the 
adjacent hilla. The p l d  is  rnthrr uniformly distributed acr0.w the 
gulvh, bnt vertimlIy erl~ibiB the nrpanl conrentration near hed rock. 
The richnrm~ rmd ahallownem of the p v e l ~ ,  ant1 the ~Xwp gradient 
of f.11e a t m r n ,  giving sl~undant fsF1, have made it clwy tn win tolie 
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gold 1)y simple sluicing methods, and have caused the early develop- 
ment of Miller Gulch to H maximum of production, while the poorer 
or deepr diggings in the other creeks, where in some instanoes expen- 
sive plantR are required, l l ~ v e  been neglected. 

Y'he waters of Miller Gulch, disehalhging into Slate Creek, caw with 
them some of the gold from the galch. Aa st consequence, for a ~hort 
distanm below the junction, Slate C~eek is rich; indeed, nearly all of 
the gold which i t  ~ R R  yielded Itas been obtained here. Above Miller 
Gulch, on Slate Creek, bed vock is not alway~ within easy peach, in 
part because of burial beneath alluvial fans from t,ribatary cveeks, in 
part becrcnse of irieegulrtritian attributable to gTacirs2 tietion; md where 
bed rock is mcessihle, the yield i~ not Inore Olan $10 or $15 a day to 
tho man-about t h e  wage of t,he district. 

The gravela of Slate Crmk contain representatives of all the ~mck 
types found in Miller Qlrlch, :rnd in addition R certain p~vportion of 
material derived from the older quartzites, pyroclasties, and granitic 
intrusives occuring on the south side of its lower \-alley. 

On Chesua River the diggings are confined to two localities about S 
miles apart, one near the source, the other rieltr tlla month of the 
stream. The gmrtter part of t81ts work on the upper C l ~ e ~ n a  has been 
canfinod ta n smitll tribuhry m l l ~ l  Ruby Gulch. h~ tho upper part 
of this guloh the conditions of acmssibility of h d  rock and of gee- 
logic relations remrnble tohose of ,Miller Gulch, but the gravels am: not 
80 rich, and the workablo grouad ia  not so extensive. The operatom, 
however, hava been a b l ~  ta m ~ k o   ati is factory profib in their wo1.k. 
Along the lawer conme of Ruby Cfrrfcl.1 f,he opljrtttions have been rather 
in the nfiture of clevelopment. Red mck is not reached, tho gravel 
being yemoved h3~ grounrl nl~ricing t,o a clay s t r a t ~ ~ ~ n  on whoso sllrfaco 
the gold ia fr~und. Tho yiold hprp is mpPteil to about p y  expenses. 

Tho valley of tho 111idd1e Chesna is cloggc?d by glacid  deposit^, and 
for a number of miles tho cnrsorl- &Htte~npB t~o find kmd rock havn not 
been saccessf~l, but ~larlg the k ~ w e r  Ches~m, heleginning at a point 
about I+ milos ahra tlie month and extending thence npstrertm nearly 
the same distance, bed rock is within easy reacll for short distances 
on either side of the river. There is a shallow canjTon st few hundred 
feet long near the lower end of this stretch, ~ n a  p~wsent opera1;ionw 
are confined to small *mas d m v ~  anti heInw tbhh canyon an the dis- 
covery olaim of the district. 

The Chesna hm been tapped a few thousand feet above the rrtnyon 
and the water maducted by rt ditch aIong t h ~  sonth bank of t,he  rive^ 
to a point juut below the: canyon, whero n hyclrttulic. plant hm bwn 
in~tRUed with n head of 125 feet. 

Although oxre~- mnuiderable are% tiis gravel ia but 4 to 8 feet deep, 
it was found impmcticable to handle i t  effectit-e€y by ordinary sIuic- 
ing methods, because of the presence of largo bowlrlem and nlnch 
water, hut, t;hme who Ilavt? il~sttllled the hydrrtnlic p l ~ n t  anbicipah 



that by its use and the construction of drainage ditches the gold c m  
be easily and profitably secured. As p&nR are. reported to run from 
1.7 to 5.5 mnta each below the canyon, with a maximum yield of $1 
on bed rock, their anticipations seem ta be justified, 

ORIGIN OF THE GOLIT. 

The gold from the various streams on which operations are con- 
ducted is rather uniform in form, color, and assay value. It gener- 
ally occ~uw in fl~tttened ~ w l m  or graina, and ia but rarely rough and 
irregular. It is clean looking and bright yellolv in color, and ite assay 
value@ are tr?porl;d to vary from 818 or 618.60 per ounce on Miller 
Guloh and the upper,Cheana t e  $18.72 on the Iower C h e s n ~ .  

One-ounce nuggeta are not unu~ual on Miller Gulch, and one pieoe 
ia reporbed whioh weighed 4 ounces. On Ruby Gulch tlho l a p e t  nug- 
get found is vtrlued at $12.75, bnt nuggets are very rare on the lower 
Ghana, the gola being in the form of thin, flat scales, Theao varia- 
tions in mamenom and in assay v d ~ r e  are of the kind which wo~lld be 
expected-if the source of the gold were in the region near the head of 
Miller and Ruby gulehes, where the gold is coarser and the values are 
lower. 

Some of the oparators of the distfict, admitting that the gold comes 
from tho vicinity of upper Slate Creek and Chesna Wer ,  maintain, 
with mmuoh show nf reamon, that i h  la dcrivcd there fmm the "round 
WRR~, ' '  which is particularly heavy about the Bead of Miller Gulch 
and Slatc Creek. It i~ abo prewnt on the divido betweon Ruby 
i:r~lch and the next stream east, so thaL tho advocates of thia theory 
aro ahle to prove that each stream at prcsoet worked M (,a profit drsina 
an area in which tho "round wash " is found. They likewise rogard 
the smooth surfam of the gold rta evidence that it is waterworn and 
 ha@^ therefore been bmught from mmu oxtraneoue source, as ia so 
evidently tpuo of tho "round wmh.'' 

Some faots, however, are distinctly opposed to this h-vpothesia, and 
 other^ admit of ss ready explanation on mother bash. 

A small stream, on which A group of claims known ss the "Rig 
Pour" has h e n  staked, headtds opposite Miller Gulch and flows down 
to t,he Chistochina Glacier. The heaviest deposit of the "round 
wa~h'' known in the region oecum on tho s l a p  drained by this 
brook, which seems therefore to be more favorably situated than 
Miller Gulch, relative to this deposit as a mume of the gold; but the 
Big Pour claim yield fine gold in moderate amonat and are not to be 
compared in riohness to Miller Gulch. Purtl~ermore, Ruby Gulch 
and the creek next east of it seem to Zle equally favorably situated in 
relation to the deposit of the 'Cwash" which occupies the divide 
between them, yet one h~ yielded operatom a handsome &urn ltnd 
the other ia not profitable. 



It In e ~ ~ m  mrrre -dgdfbmt Wt the murow of the gold-Beerlgg 
e L e  rim all withfn an a% w i m  exrtent mEad&es with u =ton of 
laad metamorphiem in the Parmian  balm, end thet no other me% 
morphoed a m w  of thwe M s  m d  no other gold dietricte within 
them 8re known. Wbem tbey have been rnehmorphoeed an inoipient 
aleavsge ia developed and the ahales m v  a few n s m w  quartz 
stringers. It ia believed that the flat, nmooth chsFtrcter of much of 
the gold Is saficientIy awonntsd for by ita origin in thme ehalm and 
by ita parity and ooneegeent eoitneaa, ahioh leait to rapjd ammthing 
and polishing wfth but little hnsportrction. 

It fa theref ore mncladed tkat the gold odgln'ites In t h w  Perdm 
be&, and t h ~ t  in it8 g e n d  it is reltstd to the l d  metamorpbiem 
whioh thw have nnffsd. It ie evidently post-Pdsa la age, and 
siuoe h n e  M a  dapdted rrnaonformsblg upbn the Permian nm, 
bat liWe foIded and wholly anmebmorphoeed, it Is pmhhly slso 
p r e - h n e .  





STREAM TIN IN ALASKA. 

Whi19 stadyfng the gold p h m  st York, m the 8emrd Penfnmh, . 
,.. A h a h  the &Itst's sttantkn w m  cslled to the m m n m  of &twm 

fin { dh r i t a )  in the placm: The stream tln w m  found at two 
lmiitim in tbe region. The flmt is on Bnhner Creek, a mterly 
tribntmy d the AnikovIL River. The month of Bahner Crwk Is 
abut 3 milw fmm Bering Bea. ThemrrenoeiRbeatPocatea by 
stating that it Uee a b u t  10 milea esst of Cape Prinee of Walee, and 
very ngar the northwWrn extfemity of the oontinent. On Buhner 
Creek Z to 3 feet of gravel overliee the h d  m k ,  which conehte uf 
emaaeow whim, often papbitla, together with eome graphitic 
sbteu, T h s W  rmk ia mnah jointed, the schicrte being broken np 
Inta pemioil-nbaped fr~gmentn. They strike nearly st rlgbt angles rn 
the coum of the stream and offer natarnl rifasn for the concentrstloa 
of heavier material. A haely reoonnabmn'm of the drainage buin 
of thie stream, whioh inoludes not more tban a sgnfire mile of  re^, 

~howed the ssma series of rmks throughout ite extent. At a few . . 
lmlitkbu some deeply weatbered, d a r k - p n  intrueivee m m  found, 
gmbablg of a diabaaia ~ha~-aohr. The s law and echisbs ere every- 
where penstmted by m n l l  veim, oonsIsting armally of querta with 
Rame eelcite, and treqamtay pyrite and eometimm gold. 
These veins are very irregular, often widening a~rt to farm blebe, and 
w i n  aontmtlag m se aoC to be w i l y  trwable. 





- f *  

' Tbe . w m  tln la ~ 0 8 n . t d l  in the bed m k  with other h q  
m h e ~ m d . w e a  faand by the mineru ip bhe sldm Mrs. A m p l e  
of the'ebnma$rab fa one of the slnioe box- WM examined by Ms. 
Art'bar J ,  Collier, sad yielded the foUowiog mherslbr Cadterite, 
msgnetite, ilhenite, limonite, pyrlb, flrrorite, garnet& end gold. 

- The detarminstion of proen- by weight was aa follows: .90 per ' 

'cent fin-rrtone; 6 per oent magnet[&; other minerab, 5 per cenf. The 
cagslhrfte maam in grainn and pebblee, from those miommopfa in 
dze ta thm half an inch in diameter; they have unbroundd and 
m d e d  f o m .  In nome mes t h m  ie s mgptioa of pyramidal end 
primtic orystd forms. + The cassfbrita vkrlee in color from a light 

- brown to a 1nutrone.blmk. 
A seoond locality of this rnheml w ~ e  ioand on tbs A n i k d k  

River about half a mile below the month of Bnhner Cceek. Hem the 
d t e r i t a  waa aleo found wlth the #nmtreW from the rnh- 
opemtions. One pebble of e-m tin obtsined from thia l&ty wgs 
about 2 inohm in diameter. 

It will ?M nacle~~sry tn make e mom detuUed emmination of thfs 
m@on hi determine where this m i n e d  occurs in the bed mt The 
facts obbbed by the d t e r  point towad the conclnsion that its 
eonroe wm in ths q- md c a l c i ~  v e h  in whioh the gold was found.- 
No cuwltmite waa, however, fonnd in thia vein r n ~ t e r i d .  
No evidenoe wes found that thie miterite  i~ in any wsy mm&d 

with p;rani tin intrneim, which is iQ a w l  mxmiation In other mgioll~; 
Ae far ae known .there are no intmsivee of ~ n c h  make dt&n ,th~ 
drainage GYM of strenma where the tin wm found. The neareat 
known granitic rock ia the biotitegfnnite atmk w h i ~ h  forma the 
prpmonbry of Cape F&ua of Walm and which fs 8t .leaat 10 miles 
d i h n t .  . , 

This d h ~ e r y  & 8tmm tln has, st pfseenk, dentido mthe~ than 
abmmercial l u t e d  . No developments haro been made whioh would 
warrant the concIaeion tbat vdaable tin depasits exist In the Pork 
di~trict. It ie wodh while, however, for the p~.ospeotam who vbit 
thiR @on to fnmilSarizb themselvee with the physical propertile of 
themineral, maeta beebletoremgnbeitif found. By thfsmeani 
depotrib cawying values may be d i a m v d ,  and the catmiterite will  
probably b trsoed bo iM mnme In the bed rook. 





COY PER DEPOSITS OF THE MOUNT WRANGELL RECIOS, ALASKA. 
- -- 

By WALTEK C. MEXDEKRALL and PUHK C. S C ~ R R .  

GEOGRAPHY AND EXPLORATIONS. 

Xmr the mnthaa~t, corncr of the mainland matts of Alaska, very 
near tbhs intersec:t,ion of parallel G?" north Iat,itnrie and ine~idian 144" 
west longitl~de, ~ t a ~ l d u  Morlnt \\'mnpll, 14,000 fent, h i ~ h ,  an a~t , i \~e 
volcano, and in mHny rrmpwtzl the m u ~ t  impms~ive, altJT~ourh not the 
highest, peek of tlie pmnp to whirh its name is given. This wmp, a 
complex pile of volmnie niaterid, with half a, dozen or more gre~t  
snmn~its over 1 2 , W  feet in  heigl~t~, oor:tipies the angle between two 
diverging: br~nchw of t;he St. E l i ~ a  Itsnge. 

The drain&% of a pal% of its r iorth~rn and of all its we~tern and 
sonthorn ~lnpes is carried to the Purific! by the Copper River, while 
White River trnd the two main hrrtnches of tho Tanana, called the 
Xabesntr and the Chi~ana, rise on the north dope emt of the Copper 
and flow by wny of the llukan into Bering Sea. 
Tn the draminage b d n u  of npper pnrtinna of thew streams, on 

h t , h  sides of tho ranfie, it llaa been known for many yeaw t'htbt native 
copper exists. Tnknn and White River Tndian~ naed it in the interior 
in the earlier days fnr knivm and bulleh, and Copper Rirer natives 
exhibitmi similar ilp~cimens at. the co%~tstal trading ~ t ~ t i o n s  long ago. 
Liautenant Allen in 1985 ~c~wrer l  sporimttns of bornitc From Chief 
Nicolsi nt Taral, but. nio~t, of tho knowlerige posse~sed by whih men 
ct>t~c?crning these me-zlrren.rps I I ~ H  heen sec~iml since IHW, when tlmy 
fimt ~ntercld the re,aion in fol-VP. Since thcn prosFtors Eiave osplored 
rather thoroughly the sonthern ficlrl, which includes the brtains of tho 
Chitinn and the Kothsina, large pastern hr~nchss of Copper River. 
Aa s result of t,hi~ ex~lorat. io~~, t.llc*y hzlvo lncntJwl many clnirna in this 
region and Imve done a little da\-elopnim~t~ work. At  the panlo tima 
earnewhat l e s ~  thorongh pmspcting ~ # L R  been carried on in the Inow 
distant; and Icm acmsible region nort,h of the IVrangell IIountains, 
but thas far the warc.11 for promising copper deposik haa hen lass 
saccessfnl U~err .  
In 1881 Dr. C. 7ViElsKi Ilnyes," while en route with Lient. Frederick 

Schwatlrx from Fork Selkirk to the coast at ths mouth of Copper River, 
visited the KleMn Crook deposits on the upper White Ri~er. Jn 

a A n  expedition through the Yukon d W f t :  h'st. Reog. Xng., Vol. IV., pp. I l F I I .  
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IS99 thn ;SILI~P 1wlit;r was \;.sited and described in some detail by 
Mr. Alfroct 11.  brook^,^ of the Geological Snarwy, while en route from 
Pyramid Ilrrrbor tn Engle Cit.y with Mr. It'. J. Petem In addition to 
the Kletsan C m k  wsurrences Mr. Brooks gives notes on the exwn- 
  ion of the copper heIt towad west, 
In 19W M~ssm.  Schmder rand Spncerb visited the muthern fieId 

and isnl~ed a comprehensive report on i t s  geology and mineral 
reflourem, part,Icnlrtr attention k i n g  given to the copper mcnrpenoea. 

la 1002, while ;CI r. 1V. C. RIendenhnIl extended the earlier work of 
Me~srs. Bchrndrr and Spencer i n  the western podion of the ~onthern 
field, Mr. F. C?. Schrrtiler risihd the raginn aboat t.he heltd of the 
Copper, the N R ~ R I I H ,  ant1 the Chi~ana rivers. T h e  reanlts of all those 
stnrlics, wif,h tiuclt i nfnrmlttion tts can be glemad frein other sources 
cnnceraing tho Ioc~Pitiss which the ~u1ogist.s have not visited, will 
ilhort;ly be i~unad RR IIRWT on the niinoral resonroes of tho Mannt 
Wranpell rlistvict, and for a fall  account of what is at present known 
on tho ~nbject this report, shalrld be consulted, Only tha t  porticln of 
it whioh  bear^ u p w  t.lle ooppor occurrences is summarized here. 

SOUTHERN DISTRICT. 

Thin, tho bent known aud pmbablp the richoat of lkc two copper 
belb~ of t h ~  region, occ~lplcs a strip n~arly  IOfl miles long snd of vary- 
ing width dong the soothol-n batle of t h e  Wmgell  Mountains. 
Throngl~nnt t h i ~  zone, iu the drainage businn of the Chitinrt. thu Kot- 
~ i n a ,  and t , l i ~  C h ~ s h n i n u  t,here are ne~t.tered rlepmits of copper ores, 
some of them very promising. 

The lomatt fitr~tipaphicdly, and therefom the old&rt.., of the econom- 
icslly impotqant Fnrmation~ of this belt, is a great aeries of m~ecessive 
hasnlt flo-WR, nnw ~ornewhrtt altemd, which has twen mild the Simlai 
 ree ens tone. A thicknem of not lem than 4,000 feet OF this basalt is 
expowd nmr t hn wentern part sf the firerr in which it i~ known, snd 
it~-mfiximam may he v ~ r y  &ch p a t P r ,  as the bhqe of the format-ion 
ir; nowhere o x p o d .  ' l ' h ~  thin ~ h e c t n  in whirl t.llis fluid lava issued 
now I ~ n d  thernwlvas In thc dvterrninatinn of structrlre ih the forma- 
tinn ~lrnost t~ well ttg ~ O C R  bedding in d i r n e n h q  rocks. 

After tho clow of tho 1wrim1 of great volcrrn ic a&ivit;r of which t,he 
Xicalni gmm~toac Is ithe record an era of salimenhtion ~ e t  in, apprtr- 
entlg withont any int~rvening amion.  The Amt of the 8edimenta 
d~pusited w m  a mmsi ve whi k limestone, which is plrrticularly protni- 
neit along t h ~  Chit.islr~ne River mrl h ~ s  therefore Mon ~ 1 1 e d  $he 
--- ----- 

LA m n n a h n r o  from Pyramid Enrbor to Eyrlm CIW. klrska: Twmty-Plret Ana BspL 
U. R. Rml. Burre?, Pt. 1BQ1. p. :G et eq. 

bc)wIugg nnd ~ n l n ~ r a l  renourrea of n p d r m  aF thn L.uppor R i m  dlsHet. AlasLs. R m  
~ht l ra tkm rltthu 1'. 9, Qeol. Hnrreg. ?Wll .  

r ThLr aLmnnt ol: tha guulugy L* minmmirrized tmm the rem of S&r%ler and S m m .  
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Chitistone limestone. A series of iaberhrlrlr?d t h i n  limeatonas and 
shales which early Triassic fossrils wore n ~ x t  laic1 d o m ,  and these 
had mcnrn~lat~ed t o  rt t.hir.knesla of severd tlionsrtnd feet b c f o r ~  the 
era of sedimentstion w m  brought to n close. Within tho Chitintl 
Basin the m ~ i v e  Chiti~t~nnc lirnanton.rl fines not carry fossils, but  it 
hag been correlated with similar l m d ~  beyond t8ho Srolai R n n ~ e  t o  the 
north, from which Permian ahrlln E~nve lmen t ~ k ~ n .  Tf wa wcept 
this evidence fis determining tho Pnrrriian a p  of tho Chitiatone, it 
becomes highIy prohltbIe thst, the ~rren~tono  beneath it, wit11 no 
erosional interval intervening, falls in tho Cnrboniferen~, ant1 per- 
haps in the Upper CgrGoni Fornns. A mom dofinite concluaiori than 
this can not Fw wached with the evirlenc~ at) p r e ~ a n t  availahlp. 

Following the nnt,ponring of tho N icolrtl Iavns and the depmittion of 
the ~ncmtl ing calratrozra tcrran~n H. priod or R ~ , ~ O R U ~ ? R  W ~ R  jnaum- 
rated. rlnring whiclr thclse rrorks wpre rverywhem thrown into a ~ u c -  
cession of open folds. Acromp~nring or fnllowing t h i ~  fdding the 
rocks were hmrrght within  PHI:^ of ~ahaerinl  crosion~l tlgenciw, and 
the folds were truncated; lltit t.he land w m  nnt,, i t  is beliered, md~ieed 
to PL pldn. On the cant rary, II d i ~ t  invt vlief remained, and when tlw 
next period of depsit.ion h g n n  the wdimcntil. were hid down in Ioed 
W i n s  and nnconformahlp tr [mn tho I.runcatwl e d p s  of the folds in 
t.lre nFder rocl;~. Them ddrpsits were grtwcls ant1 ~nada ,  which hat.* 
~ i n e e  consolidated intc, tho rtrsglomerntc~ mtl  hales of the Iiennicott. 
formatian. They were dpposif pd (luring .rura-C~etm~ns time. 

After the deposit-ion of these gravel hds  the reginn w m  a g ~ i n  ele- 
vetted ancl folded ~lighf ly, tlnrl n period of emsion began which rcdnced 
the land ta a generally plant. su rfw~. T h i ~  plain rv1c.9 elevated, dis- 
sected, find partly burietl under bho e a t l w v m a ~  i p ~ o n s  material 
whose accun~~~lations have prdricerl the peak8 of tho M7rangeU 
 mountain^. 

This,  in brief, is I he hiwtory, tw at prewnt unrlerstood, of the evenh - 
which hnve result~rl in Zdlc iaccumulation, hurial, folding, erosion, anif 
later partial r e I ) ~ i r i ~ I  of tho roeku which fir0 econnmically impoytant 
in the region. Of t h a ~ e  tho chief i~ the Nicolai greenstone. As is 
often truo of grcen~tones irk ot8hcr  pert^ of the worltl, t h j s  rock seems 
ta h ~ v e  cantitined originally miailto qttan titiee of coppr dj,sserni- 
natied throughout i 1 ~  Innw During theoperation of the proceaseah 
which tho formaldon h~ ~ i n c o  bccn  abjecta ad some of this dissomi- 
natcrl copper 11&r hsn aor~centr~t~tl  r~t various pointa wit'hin tho mass 
of the grwnatona ur tho overlying limestone, and some of the* 
8ecu1nulrtbiona wrr! of ~umcicnt mag11i tnda to constiiute workable c o p  
per deposita, 

A gltbne whic11 ha8 secrn.~d to b a favorite locus for thew accumn- 
lstfons is the contact bet.ween the gre~nst~one and tho overlying 
limestone. Nearly fill of the prominent ore bodies lire on or near 
this ptnne, mmetirnm in tllu greenstone just below it, sometimes, 



but more mrely, in the limestone just above it, and ocwionally in 
bsanres which cross it. 

The ore bdien have arrsumed vrtrjons forms, and for convenience 
of discu:n&sion these forms have been divided ink tTRn ~ e n a r ~ 1  elmses, 
vein rleposita ltnd bunch deposits. 

The vain dapo~its are so defind as t o  include all tabular om m R w ,  
whether in true fissure8 or along joint OF fanlt planes or shear zones. 
The ores may be found only in ~hoots4 within t h e  pEanBs which have 
cont,rollerl t,lleir form, but are charaetteFistica?ly of indefinite extent 
in one or two directions. 

The "bunch" deposits, on the ot,her hand, are irremlarty hounded 
masms of om, from R few inches to a hw feet in diameter, mhirh 
I I A I I ~ ~ I ~  axe' not obvioudy related to fractnres or fissnres or joint 
planes, hut in fortn are mnch like basic segregations in igneom 
r o c k e l .  e., they g e n ~ r d l g  have indefinih limits, @ding from 
rnaAReH of practically pure ore at tnhhe center through leaner and laaner 
phases, into t,hthe en tirely unrninerrrliwd inclosing country rock. 
Them " 'bunches " 81% w nnmemns in certain, prt- of the field within 
the uppar part of tho greenstone that pmpechrs who have opened a 
number of thorn, 400 or 500 feet below the base of the limestone, have 
been led conclude that, a l e d v  of ore parallels the eontact at this 
horhon. 

MINES AKD CLAIMS. 

In order to give an idea of the different types of deposits and the 
conditions of deoelopmclnt, Borne nf the &st- known occurrenoes will 
now be described. 

h7bkll: mine.-The Xicolai mine is lumted nmr the eastern part of 
the Chitina copper dirrtrict, on Nicolni Creek, a few milee west of ,the + 

Nizine River. The vein, a dsnare with diiPnite walls, i~ the peen-  
stone not more t b m  50 feet h l o w  the bn~o of the l i m ~ ~ t o n e .  T t  
trends abont N. 50" E. and dips 75" SE., mid m displacement of not 
more than 50 fwt htls taken plsw along it. Tho main IIs~nre, which 
may h traced for se\*eraI thouwntl font, altl~ougl~ it ~ h o w s  no 
ore except nenr the place of di~covory, is pnmllcletl at dist~ncecl of 
90 and 140 feet by two ot,her f i ~ u m s ,  which 8180 oontnirh oopper min- 
erals. In the vicinity of a shaft which bas been asunk in tho proceas 
of development, the vein hm a width of Emm 8 to 12 foot ant1 is rtlmnt 
aqndly divided by s horse of greanatono 3 or 4 feet xrcronn. The ore 
on either side of this h e m  is practically pure bornite wit11 only tl 
@ma11 amonnt of quartz associated in an imwgllar way. Loen'rtlly 1Jlere 
ia s baed of cha1copyrit;e lying next $he hanging wall. 
Zn l9m, when the shaft had been sunk to a depth of 30 feet., ore 

from 2 to 4 feet in thickness was exposed throughoat this depth. 
Bonanza claim.-This claim is locateci upon a high ridge between 

lKennimtt Glacier and McCarthy Creek, and is abont 8 rnjlea west of 
the Nicolai mine. T h i ~  vain also is a fisszim, which cats across the 
contact between the greenstono and the limestone, trlthoagh for some 



distance below the contact the vein is barren. It is irxeg'I1lar in 
width, varying between 2 and 7 feet, and has a strike of about 
N. 40" E. There is no quartz or other vein mahrjal associated with 
the om, although there is sometimes s considerable amount of oru~hed 
limestone between the walls. The om is practically pure chalcocite, 
or copper plfince, which is exposed in solid masses 2 to 4 fwt across 
and 15 feet or more in length. Besides the ore within the fiss~rre 
there are bedded ore bodies rmming off into the Limeatone along the 
planes of atratification. The ore is regarded as a replacement of the 
limeatone. A r~elected sample gave over 70 per Gent copper and 14 
ounces of silver per ton, mit,h a tram aP gold. 

Lowise &im, Elliott Creek.-EIIiot t Greek is a tributary of trhe Kot- 
sina River and is near the western end of the copper area. The 
Eouiae claim is on a smdl  branch of BlIiot Creek called Eltsinhw 
Creak. Here, in a ahaIlow open cut, s aliekensided face of greenatone, 
forming rt well-defined and, so far a% exposed, regnlar foot wall, is 
reveelod. This face strikos N. 10' E. madips 70" NW. The cut does 
not expose an equally definite hanging wall, but adjacent to the foot 
wall is n crushed zone, which llas an extreme width of 15 or 16 feoL 
Within this 7ane the gseeo~tone is generally irragnl~rly fractured, 
but at the present surface there exists, in P,he center of this crushed 
mms, a ''horse" of ~ o l i d  greenstone 7 or 8 feet wide. It is probable 
that the ~lickensiiled foot wall is a fault plttna, but sinco no displace- 
ment was obse~~ttci in t.he limeshne above, its throw can not be great. 
The mineralization within this belt consists of an impregnation of 
chalcopyrite and born i le, 1;he htbx mineral being snperficialiy mom 
abundant. Tho impregnation follows the fracturm and partakes of 
their irrtbgularity, the exposed snrfacm of the green~tone fragments 
generally showing mom or less 01%. 

13 oodyear daim, E l h f t  Cewk.--Across minbow Creek from the 
Louitw daim and a few feet &low it, an open cat in greenstonereveale 
a wdl-defined fissure vein 4 to 5 fmt wide, skiking N. 13" E. and 
dipping 45" SW. The vein can hn traced 50 01.75 feet np the slops 
toward the limestone contact before it is  buried under the talus. 

The gangue minerals are quartz and calcite, entirely distinct from 
the perfectly definite walls of penstone,  and this gangue carriea 
heavy bodies of hornite and a ~lnaller quantity of chalcopyrite. 
While the heavy ore bodies are confined to the vein, the shattered 
hanging wall and the move massive foot wall are impregnatad with 
copper sulphides for mme rlistance above and below. 

In the uppor part of the own cut a slight horimntrtl fault h ~ s  dis- 
placed the w i n  lstera11~r, so that the hanging xvdl above the displace- 
ment is continuous with the foot wall below it. 

Ekanor, Duvg, and [~wociniet7 clnims, Kohina River.-Two thou- 
sand five hundred feet above tha level of the Upper Kotsinn River, 
near the crest of a sharp ridge ssepemting two tributaries, Peacock 
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Creek and b r i n g  GuIch, a numhr of claims have been staked in that 
belt in the greenstne, s few hundred feet below the limestone, which 
aeems everywhere to carry '%unnchesn of copper ore. No development 
work hlks been done here, b u t  t he  exposalws on the faoes of the p e n -  
stone cliffs show small ore bodies from a, few inches to 2 or 3 feet in 
diameter and irregular in outline. They usr~elly have cores of nearly 
pure bornita or chalcocite, but margtnalIy these copper minerals 
I ~ c o m e  mingled with the snrmnnding greenstone aq though the 
replacement had been less complete on the hrde1.s of the msrjs. 

In one or two instances narrow fissures from one-half inch to 14 
inches wide were noted which extend downwad from ore pockeb 
and are themselves filled with copper sulphides, but in the majority 
of m e  no such connection hetween pocket and veinlet, IB to im seen. 

The most of the copper i n  the district is in the fern of the snlphidw, 
bornito, chfilmcite, and chelcopyribe, bnt natire copper also ia known. 
A bowlder of the latwr weighing seveml t,ona hM been found in the 
gravels of Muggat Gulch, a, tribnhry of the Knskulana River, near 
the western end of the area; ant1 on the npper Kotsintt Rivar seveml 
c l d m ~  in which native copper occurs as~miated with other ores have 
been strrkea in the greonstone 4,000 or 5,000 feet below the contact 
with the limestono. Two of them, the Keydune and the Copper 
King olaims, are demtihd hem, 

Keyshw claim.--Two short forh, both glacial aetreama, unite to 
form Kotsinrt River. The mor~%hern one of them drains two &&BM, 
ana in e little narrow goat-GIacial gorge just b l o w  the foot of the 
northernmorrt of these gIacioss is the Koyato~ie claim. Here in the 
wall of the canyon, in the gsoenatona, me some cornpaah quartz 
stringers and lensm, varying in width from A mare Zine,to 5 or 6 
inches, They strike oasti and west and aro approximately vertical. 

EpidoM ifi associated with the qnartx, ~ornet~irnes in equd amo~~nt, 
as a gangne mineral in the veins. N&ive copper ocwm in the epidote 
and in the quartz, but ~ F I  more abundant in Iahr irregnhr crevicas 
traveming both rninerala of the gangue, A smxll alnou n t of ehalcocih 
is present dso, and in one prominent example i t  fills a narrow fisaum 
which intewcts masseA of both epiilote and q1rart.z and is evidently 
later Ban either. 

Copper King claim.-This prospect is ~ituated on the north side of 
the Kotains VaIley about one-fourth mile west of the Kerntone chim 
and '700 or 800 feet above the river level. It consish of m altered 
belt of greenatone, In part amygdaloidal, extending ae~lveml feet east 
from s well-defined north-sonth vertJicd ere*ce, dong which there 
has pmbably b ~ n  same zno~ement. T l~e  peenmhne within this 
altered zone has h e n  rendered quartzow, the quartz occurring as 
dringera and 8s 8 elling of the rtrnygduIes. The septa botween the 
latter are sornetinle~ changed t o  granular trpidote &nil chlorite. 

Native copper occum here and there in the  mms in grains and 
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flakes, mmetimm intirr~rrtely a~socisted with chalcocita. Tho latter 
mineral wcnm with the nativa copper and in minute crevices whioh 
mem to Iw later than t,he general al bration and silicification. 

NORTHERN DISTRICT. 

North of the volrfinic pile of tho Wrangell Mo~iatains, in the v a l l e ~ ; ~  
of the Copper, of the t 'wtl  rorkn oP tho Tnnana River, c~dlerl t8he 
Naksao and the Cbituln~c, find of tho White River, native copper has 
been reportml from time to time, sncl Ihn repork have bean sabstan- 
tiated by prospectors and athslvl who hrrve brought out nuggets of 
the metd. 

C4EOLOOY. 

The geologic conditions nnder which the copper ownra in the 
northern district are different, from those which prcvnil in t.lm Chitina 
Bsain. Although the Nicolai ~ w e n s t o n ~ ,  which in t l~c!  gre& copper 
reservoir for the southern fisld , is ])rol>ahlj? p m n t ,  i t  does not play 
the important pert that it does sorr ttl of the mnuntainir. 

A great m~lca~ous  aeries, which ia hlievml t o  be eqeivrrlent to tEhe 
Chitistone lirne.s~one, is  c)e~trly recognized O w r  a large trrea, It 11- 

bmn affected by complex 8tmetum.es in the northern an in  the mntllern 
district, and after its deformation and emion 3iwoxttic! M l a  have 
been deposited nncbnformably upon its pdgen, and tho  till later lavw 
of Mount Wrmgell h w e  bnried xnsnp of its ontcmps. In t,hes.e 
 respect^ its histmy is a i a i l s r  to t.hat of the eqaivalen t beds to the 
south. The essential Cliffemnee, hnwever, i~ in its  elation to the 
bmic igneous roc.ks. Instead of being clearly deposited eon form~biy  
upon the snrfaees oC earlier flows, it. has I m n  exten~ively cut by later 
 intrusive^, and the contacts with t.hese diahases, which ntu! altemri in 
many caws t.0 preenstones, seem to be the loci for the accurnultttian 
of native copper and other copper ores. One oocurrence, of no 
eoonomic importance, is known in an altered maas of diorih. 

OCCC7RREYCES 01 COPPER ORE.  

T h e  evidence at present. available, ulthough incomplete, i~ better 
thnn that upon which earlier judgnlents were based. It does not indi- 
c ~ t o  that  them northern occurrences hrtr-e much oon~mereial value. 
A brief description af some of them follows: 

JIante Cristo Croek and California Gulch are i~spectively western 
ant1 enstorn tributaries of the Nabesna River, which they join within 
3 or 4 miles of the foot of the plwier. A mass of altered diorite 
occnm in t . h i ~  region, rrnd dong tho lines of fracture in this diorite 
there ooonr sparrcrlioally filrna and ldotches of malachite, which is prob 
ably clerivd from R little chalcopyrite containecl in the altered lack. 

III the lnountainn just e a ~ t  of California Gulch E m a n b  of low- 
grade copper on?, cousisting ,r%enDially nf pyrrhotite and m p p r  



pyrite, are fo~lrtd in 'he gulches. Them am of such size as to indicate 
that the orn FHwlies from whirh they clime muat he at least 6 inches 
wide. Tllo o w  is of 80 low grade, howeverer, a~saying but six-tenths 
of 1 per rent, that t.he depoalt is without value. This ore is supposed 
to he w1nt.d t,o fin intruuiv@ oontrrct between the m n s t o n e  and the 
f immtnnrj ahout the heailrr of the gallit* in which the ore is faand. 

On Camp Creek, an emtarn tributary of the S a h n a ,  a b u t  15 
miles &low the glsclor and abont 3 mi len above t h ~  munth of Cooper 
Creek, Mr. Alfred 73. Ilea mporte a vein of chalcocits from 6 inchei to 
2 feet in thicknew. Both the limeatone ant1 the m u s t o n e  are prea- 
ent in this region, tand it i~ prob~ble that tha om m u m  in ass-ktion 
with thorn. 

Nntivr?~ living on the Chisnns (Upper T ~ m n a )  In 1902 had in their 
pmsemion a number of ~ m s H  cupper nngRet~, nnd one masH which 
scigbs 35 tfi 40 ponnda. '~heu@-t0hey say, came from tl  mall creek 
shic l l  flows inta the Chisma from the west st a point riho~~t 6 Or G 
miliw above dlle foot of the glacier. O ~ c ~ i o n a l l y  the 11nggg.etrs h ~ v a  
n d h u r i n ~  to bhrm fragments of amygdaloidal gmen~tons and of culcite 
gfingne. R is likely that they occur in tab@ ns~lel way, in fis~uci~tdon 
nit11 the conf,wt of the dialwe m d  the Permian litnestona, 

I'mslmtnm, mnong aliom may by mentioned Mr. D. R. Van Clcef, 
rcport thth find in^ of nnmerons copper nnggeh along the north hwe 
of tho S11 t.zot in JIonntain* l ~ t w e e n  the Upper White and the C111snnn. 
Mr. \'an Clwf r~perta rrlstr t>he probable existence of a sulphide vein 
in a canyon of Ilie midrilo White,- 

KEetrwn Creek, whiclr clminn the north  has^ of Mor~nt Nahzhrrt, 
' 

is rt mlthrrn tributary of Upper White River. Xntivo capper in 
placer form has l e n  known it1 t l l i ~  m ~ i o n  ~ i n m  Dr. Hayes" visited 
it in 1831, and it w w  protmhlp H nonret! of aapply fnr the Tndirrns long 
b f o r e  that. Err. Alfwd I I. lJrooks8 In 189n reported ono n a g ~ e t  A or 
10 pnnds in weight, and nurnemlrw other am filler piwes from thir 
lmlity.  In s search for the origin of ~ , I I P  nli~geta, Mr. Brooks Pouud 
&,ringers of the native rnetnE occurring in rtnlnite veins in dioritic 
green*tones near t.he int-rnmive conturt nC t 1 1 ~  gwenstona with Per- 
mian limmhne. No other minenrl~ cxmpt, R ~~rprficial staining by 
malachite wme obsemcd. The character of Iha I d - m k  ~eology and 
t,he finding of nat,ive copper i a  &ream gmvelu Zcd Mr. 13rooks to infor 
that corlditions nirnilnr to those at, KleL-n VGek are likely to be - Fo~~nd in tho region bet~.een the l - p ~ r  ll'hite nnrt the C l i i n ~ n ~ .  

From these meapr deacriptionu it. will he I V ? I L ~ ~ ~ X ? C ~  t h ~ t  thn x~rrrch 
for valltable deposits in t.he field noHh or tho \\'rangc)\ find Sknlni 
Monnt~ins has not t.hus far mveatcd nny l a m  ore rnasws, I I I I ~ .  ICS 1110 

march has h n  hy no means exhrrustive it, ia clntirrly ~ O A R ~ I J I P ~  t.11at 

n An expdltlon through the Yaknn diqtrirt: Nat. Omp Mnu. Vol 1V. pp. It?-lrPE. 
hA nwr~nnnksmcrr Krom Pysernltl Harhr to Rnelu (:lty. Alaalr~! Twenty-Ant Ann. Rcpt U,S. 

Reol, Mnruny. Pt. 11, LWlR p H Z  pi. my.  



COAL KESOURGES OF ~h YUKON BASM, ALASKA.' 

. The ooal bean of the Bfaskeri part of the ~ n k o n  Bmln ooour In BOPG 
, eandstonea sad sMm, with interc&Iated beds of conglomerate, Them 
W e  we in part in the Nnlato series of the Upper Cretaceous and 
in p& in the Kenal mcrsries of the Eooene. The two aerlw am eppr- 
ently maformable and have -strikingly eimilar Iitholog io ohsrmtem. 
They can be sapamtad only after alose stmtdgrap h tc and palea n t o l o ~ a  
~tndy, and henm it i~ not now possible t o  ~ t a t e  definitely w b t  part 
of the coale are Crehwoue and what part are Eoceno. 

For the pnrpoae of dimwing its coal resDumes the Yukon Bmln of 
A h k a  may be divlded into three provinces. The Upper Yukon 
inoludee Ghat part of the valley lying between the international 
boundmy and tha great lowland known M the Yukon Fleta. 7319 
MiddIe Yukon inelndss that psrt of the vllgy lying. between the 
Yakon Flat8 and a s  mouth of the Ttman~, and the Lower Yukon the 
portion of the valley from the mouth df the 'Penana ta the sea, la 
tho Upper and Middle Ynkon provinces the m l - b r i n g  m1Ps ooazr 
in'small basins snrronnded by older mob. me eandstonm of t h w  
b a n s ,  as far as determind, belong to the Kenai mries, and ~m mr- 
rsI&~d with the coal-bearing beda of ~ o u t h e ~ n  A b b .  With a singla 
exoeptlon tbsse maIB are either high-grade lignihe OF Iiplt ic  bitnmi- 
nous coals.$ 
The od-bearing bwh of the Lomr Ynkon' a m  erposed continu- 

onsly for 20Q mile8 dong the river, and they probebiy extend we&- 
ward to Enclnde the area which hna been reported near Namn Sound. 
Thia k m n e  k made np of ~ l ~ ~ b n e s ,  shalw, and aonglomemtes, 
whioh probbly form an nain%rraptd eedimentary series, ro~ging in 
age from the Middle Cr6tacm11.s to the Upper Ewene, and hence 
including both the Ndlato and the Ksnai aerie& Both t h e  sedea 
-my oosh of eaonomic imprtenoe im this pro-, prmtically 8ll of 
which am of a biturninone charedter. 
Jn the following paga the locatitim will wiU ddeecrIbed a m d i n g  to 

*A-of mprLn-h 
bAaolJrboss ~ t d - ~ f s ~ ~ 1 0 ~ c s n t s n d s r 6 ~ f a s l m ~ o h ~ ~ 1 m  
msd M a ~igatte. T ~ O  fa-I ratto c the @%pt or tbe kd mm u i ~ i d d  bg ths vokttla 
mrnbaetIbb mmwr. W w h ~  c- by thin rale &in d w b t h m  barm died Hi#ntUo 
W t ~ u a  c d a  
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their pw)grapl~ic psition, hPanning rrt the int.emationd I m o n d t l ~  
and go in^ dawn tho river. 

UPPER W K O N  PROVINCE. 

Jfisvion Crppk nnrJ,CPrt~nty1n?7~ Ri?~r.-+i~rnlrll basin nf cod-haring 
mcks, 7 or S milts in n0iilth, Iies war Trlm~ion Creek, 12  mile^ Iwlow 
the int#mntinna\ Imundnry. The I d a  are of Kenai age and the rods 
nrn pmI>ahly likmiten. 'I'w~nty-five miles below, on Seventymilo 
River, E R  ~nothrr  ~ t n n l l  lmsin of Ifenai roch f m m  which c o d  han h e n  
mport,ntZ, I r l ~ t ,  nothing of eca~nnmicf importance has as yet been deve1- 
optd rct, cithnr at' t,henn 10cntit~io~. 

Fffnah in!gtmr. Cr~r/;.-(kr t IiTr~wl~in~~on Cr~ek, which enter8 the Yaknn 
fnlm the S ~ I I I  t,li, ~ ~ J I I  t ~ t  85 rn i l (w l~clnw l8he internat innel I~oiintlar~?, thore 
is II 11tr~va nr(!n 11f  tnrtl- hwring rnr!k~ which i~ prolsrtl~lp n prtrz of long 
trfl~ln or H C C ~ P H  of I I I ~ R ~ ~ A  Igilqr uoiltfl of t 110 'T'rtkon and innlading the 
r*oaI-lmari nfi Pnrrs~~l~ionu 011 Sovd!a ty milu Ri\-er, Ronanm Creek, and 
1 P No fnani la wnra ol~tui nctl in tho Washington Clreek coal 
b~win, Imt, an ITppnr Rwcmcl ~ L K Q  i s  inferd from thv lithologir chrrmcter 
nf ~ , I I H  ~r~nt l~tnntb,  tlla nmllr of wcbrlrmnee of the con1 l w d ~ ,  nnrl the 
chnrnctor of t,lic! c.ortl. In all t ,h~an ,  m s p w t ~  t h i ~  c t ~ 1  hasin r w r n l ~ l e ~  
dlmt at Cliff I!mek, En Cnnnrlian territory, From which Eocene fossils 
ware nhtni~irtl. Thp con1 llrrn wcam in R formatinu cooaisting of alter- 
nating I H ~ R  nF l i g n i t ~ ,  clq-, and rnrbunmm~kp, ~ h d e ,  wwmhiing that 
HI, Cliff C'wtrk. In tlriu frtrmrttinn W & ~ R  nf vlrwr coal abnre 5 feet in 
t,hjckncaa occur. Tht- cwal is  f i  high-cmde lignite, having an tirrentgw 
fuel nrtia of ixhr~at I nntl rr w n h  cnrttrrlt rbf fmm 10 to 15 p r  cent. 
l'hc K ~ I  in M I I I ~ I P R  l il~~tlyxwl v~rif ' f l  Tmm 2 to 4 p r  mnt, and the anl- 
phr~r in leu% thni~  t l ~ w u . - t ~ n t , h ~ o i  1 p r  rmt.. 'IYh~rever t h e ~ h a c e  
been opened t b ~  ml ) ~ p d w  of 1 br 'l\*rwhin~tnn C m k  Basin show no 
evidcrncr of f~cnlting, and the r n d  i~ not rrll~hwl, httt can lw olltaind 
i n  Inrk* pipcvir w-l~ivh " rbherk " l r t ~ t ,  do not, bwak 11p wmlily on expo- 
RUM to tho air. C'nlnl lmln hnve h e n  owneat in This basin ~ t .  Zwslities 
~ereml milmi &part, ~ h n w i n ~  t h ~ t .  thry hnvv mn~id~lrrhle ~rtent. 
lTberr thew b d s  huve 1 ~ ~ 1 1 1  pmywlr td  t h ~  dips vary fmrn 5.5" to 45". 

Tha wl i~f  of t h ~  hasin is ?nu-, 1i1rt1 pmhrrhlr the ~ m n k r  part. of 
msl lien b l n w  d t l l i n n ~ r  I~ve l ,  so t.llnt pt~rnping will 1w nermmq if 
the m i n ~ a  HW wnrk~11. 

T h i ~  ma1 has not h e n  mined on a mmm~rcinl  RWIP. The decelop- 
ment in evid~nm cbonsista of rr tlrnnrl f;5 fer l  long wnd a slope In(i feet 
long. Other workinas n~ro nf 11 tplnpnlnry n+tkure arid hrrs-e - c v d  
in. A god  a i n l ~ r  t.ruil l l ~ n  Iwrt o p ~ n ~ t l  inbm the cod &Is to *.he 
T'n k a i ~  lCiver, und I R R ~  winter :i tortu t lr  ~ 0 1 1 k 1  ~ ( r m  ~Edd6 to the Tnkon 
for rl steam ttwt 011 a rivm ~ t r n r n ~ r .  T h i ~  j~ rpprttrl  to  ha^^ given 
enti, s ~ t . i ~ f w I  ion, 11 raElrm1 FO lo 12 n~ilan jrl len@Ii wilt he rfwlnired 
to bring t h i ~  ronE to t.ho I'trkon. 

Bonanzr nnt7 Cnrrl wt-~lt&.-A similnr 1)~s in  in wp)rtr~.ii on Bonanza 



Cmk,  a tribntrrry of Charley River, a h t  10 miles nott,hww of the 
Wwhinmn Creek Baqin, 

C:od Crcwk, ~ h o n t  21 miliw below Charley River, hm ma1 of a sim- 
ilar chrrrmter. T h ~ m  dowits are aImnt 6 milw from t,he Ynkon, 
and t$ht)y hava not yet &on ~ u c x ~ W n l l y  exploited. 

-Vafir~n Rit~w mine.-Tho lmlibiea  thaa Ear demribed all lie on tbhe 
soat,h aide d the Yukon and wcm to belong to a mrie~  of Kenai 
b i n s  which oxbnde fmtn the Klantli ks River, in CanRnirnn tarrri- 
tov, northwmt to CmI C m k ,  in Amorloan terribog, rt distanco of 
rrtmut 160 miles. 

On tho north side of the %ken, Ire milem below the inhrnaliional 
honndrrry, coal outcrop, and has h e n  mined bo Rome oxtent oa Tlth- 
kandit or Nrrtion River, Ek mile# from t8he Ynkon. 'rho cod-bearing 
formation extendu down the Ynkon for BRVBFR~ milsa and is generally 
Inam intansely folded than tho ~urndatonea rrbov~ d~~cri lwt l .  37mm 
the evidencfi in hand it mag h? wgnrl.ieil eithnr m Pornli~m or A Istor 
formation, p ~ u m s t ~ l y  Fnnai, infolded with F'ermtm mcka. 

Tile con1 ia distinctly bitnminon~, h a v i n ~  s fuel ratio nf 1.39 and a 
water conlant of 1.39 per cant,. The KAh pemnt,am in 3.04, whiln the 
wrmnta#n of aalphar is vory h i ~ h  RR comprrrPd wit.h other Pnkon 
coal, being k 9 R  per cant. Thb mnl nhows no ventigo of wnorly utrnc- 
tnm and in the hbrahry rn~kan  A ~aorl cako. The r o d  h ~ s  heen 
intensely cm~hed ant1 affected, probably hy a she~ring movement of , 

the inelwing amdatano, ~o that, thc i d  in not, well detlncd, hut the 
cml w m  Ionnd in lenmsea and kidncya often AR lam wi S feet thick 
and 13 feat long. 
In 1897 the A h k a  Cornrne~cinl Company attempted 20 open R coal 

mine at thls place. A h n t  2,000 m n ~ 4  t)f ma1 wew m i n d  and sledded 
to a landing on the Y ~ ~ k o n  River. Owing to thn irregularity of tila 
bPd and the canmqnent nr~rertainly of thp ~ t ~ p p l y  R I I ~  FrcpenRe of 
mining it naa ahmdonctl ~ ~ v a r n l  yearn r r ~ Q .  

MIDDLE YUKON PROVINCE. 

&tween the Upper Ytlkon and Middle Yakan provinm, along the 
river, there ia  a break of dmnt 3CK, miles in which bhere are no coal 
M a  known. 

Dall Ritw.--On DaTl River, which entam the Ytlkon from the north 
aide, at the lower end of the Ynkon F ~ A ~ R  and D ~ J O I I ~  460 milea below 
the international b o n n d ~ t y ,  R con1 bwl wrnrrr, 70 miles from the Ynkon, 
in shales which are s u p p d  to Fmlnng to the Kenmi uerie~. This coal 
bed contains irremlnr st.reska of clay, hut bha lower 4 or 5 feet of the 

a n a l p  of the coal have heen mtuFfi.b 
------ -- 

aPmmtirrmtm~ftharmounk at mEprdarsd tha d d e r  I ~ l n d e b M  ta MT. W. E. T A l l l k  
m mining engineer whn hse h l  rb*yp uf foe1 mlnlm rm thn Yakm nincn 1IIRi. 

blendenhall, W.C..Rtrrmnnlaanro h t n  Fort Ammlln tu Kotr.ehn~ h a d :  h o f d t m a l  -per 
B. H. Qeol. Surrey No. 1IE. IVt?. 
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Salt Creek.-Coal is dso repodd by prospectors to occur on S d t  
Cmek, which enter8 the Yukon from the north, 25 miles below Dall 
River. 

Drew mine.-The Drew mine is the only point at which coal has 
actually been mined in this province. I$ is on the right bank of the 
Yukon opposite t8hhe mouth of Hesa Creek, 25 rniba ahnve Rampart + 

and about 500 miles below t,he internlttiond boxindarg. I h  position 
is an important one, since there art) no valuable coal depmit~ known 
along the Yukon, either ah01~e or below it, within 2l)(imil#. The coal- 
haring formatinn exposed here is confined to a great h n d  of the 
Yukon River, and ik  known extent  doe^ not exceed 4 square miles, 
though it may be oont,inned beneath the silt,s of the Ynkon and ITess 
Creek. The cod-hearing formation hem mn~lists of a great thick- 
ness-probably over 5,000 feet-of aoft ~sndstones, ahalw, and mn- 
glome~ates of ICenai age, standing nearly vertical and striking nt right 
angles with the course of t8ha river. 

From croppings Been dong the river bank, i t  is believed that $here 
am seven seame of coal contairled in about 1,000 feet of soft sand- 
stone m d  shale of the nppw pnrt of the ~ e ~ i e s ,  but only one hag been 
exploited. Within tohe mine this bed w a  f o ~ ~ n d  to mllsist of two 
seams of dean coal in a m h u t  19 feet of maly shale. These seams 
r n ~ u m d  13 and 25 inches and were separated by 4 feet of bony coal 
and blwk shale. The analyses show that the coal from the two 
aertme is lignitio and quite simibr in qnality, having fuel ratios 
htween 0.93 and 1.M, and a water content above 9.5 per cent. Both 
sa~nplea show over 13 per cent a ~ h .  A sample hken from the crop- 
pings af one of the other veins which has been partially opened up 
had a fuel rahio of 0.72 and a water content of 14.44 per cent, but the 
pernubage a£ a h  is only 4.ti4. 

The development in this mine inclades A shaff; 75 feet deep, from 
the foot of which a' ero,gscut tunnel about 30 feet long reaches the 
coal bed. The shaft itis cribbed and housecl and equipped with steam 
hoisting gear. A bunker of rtlmut 80 tona capacity is conveniently 
located on the river bank, from which the coal can be loaded on 
steamem. Ahout 1,200 tons of cad have h e n  mined here, the greater 
part of which wm ased for stmming purposes on river boats, but 
did not give entire satisfaction. This dissatisfaction was dne in part, 
no doubt, to the inexpelmiance of the firemen and the unsuitrable 
pates used. The coal was careles~ly mined so that, as ~ ~ p p l i e d  at 
t,ha bunkers, it contained mare or less unnwessary dirt, but in spike 
of this it, aold readily far $15 per tan while tlhe mine was in operatic~~i. 
For the pa& two years the mine has been  hut down under an attach- 
ment auit instituted by the Northern Commercial Company. 

Ninook Creek.-A series of sandshnes, probably of Rend age, out- 
crops along the Yukon in the vicinity of Minook Creek, and alao 



extends up the v~1Iey of that dtraam. Attempts irk coal mining have 
boon mado on Minook C m k ,  near the  month nf IInntcr C m k ,  1,nt the 
 working^ have h e n  al~andoned and have ~ i n m  caveil in, ao that the 
t;bicknesn of the bed could not be determined. A srrmple tnken from 
tho tli~mp o f .  tho old pnlspeet  show^ tba coal to 1m a a l a ~ ~ y  limito, 
which knds to bwak np i n t a  small enbica1 grains on ~lrying. 'n1.e 
rrnalysia RFIUWR A f ~ i ~ l  ratio of 0.87 and tl, water content of 11.21 per 
cent. PrrrE, Jily in freshly mined coal the water eontent would EM 
much h igh~r. 

B~Fottr Rt t?r tp~/ . -A ~ i m f l ~ l l -  coal 011tcmp11 2 mi la^ blow Rampart; 
on thn left, hntik of tho Ynkon. A ample  from the dump of ran old 
pro~ipet mhowed up011 finalmi9 n fuel ratio of 0.86 and rt wshx eon- 
teat of lfi.43 per cant. Between Rampart a,nd the mouth of the Tan- 
an& two largo areas of Honrri  anda atone occur which havo been 
reprL.ted to carry hods or coal, but so far a R  is known t o  the writer they 
have no commorciul i~nportance. 

Cfl~~fwell  X ~ F : P . I - . - O ~  the Cantwell River, which ia a southern trihn- 
-of tlro Ticnana River, aboat 100 miles fmm its junction n7ith the 
Yukon, Rrookk roports a #reat thicknwa of lignibbearing wnd~tonrtff 
bl ioved to bcr Ewonc. At one loaality about F O h  60 feet of lig~lite ia 
contained in fifteen diff~mnt RPRmR. The andyma of thia fuel nhows 
that, it IIRN a file1 ratio of O.GG and a water content of 13.O3 por cent. 

LOWER YUKON PROVXNCE 

Pulisacks.-At the P~li~arlea, a ~ e r i d a  of ~Elt cliffs ahat  55 miles 
below Tanma, a nnmber o f  bds of 1E~nit-o &re exposed in the fam of 
t h ~  cliff. This lignite is of PleisWeno or late Tertiary a,ge and occurs 
in MEN often several feet in thicknew. f t is of inferior quality, being 
but little changed from w m l  nr peat, and hm no economic vdue. 

Nohddilfin.-Thn Nohtltatiltin coal bed Is ~ i t ~ t l t ~ d  on the right 
bank of the IPukon 55 miles almve Nnlato find n b u  t 760 mileis below 
thg international honnrlary. It 10 in snndatonsa contjdnir~g fossils of 
Eocene age, which pmhably overlie con formnbly Upper C ~ ~ e t ~ c e o n s  
M C ~ R  of the  Nalnto formtlfrion. Two bods of con1 were examined end 
two othe.m are reported to have hoen opened by prospectarn. Owing 
to the d i s k b e d  mndition of tJhha ~ a u d ~ t o n e  it is not certain that these 
may not all be parts of nne hnltnd bed. The Isrgest bed wen hrts a, 
thickness of I foot end j~ not of commarcial importance. The c o d  
i~ R low-grde bittiminautl, having a fuel ratlo 1.17 and a water wn- 
tent 6,RB por cent. 

PicJcarf. mine.-This mine is 10  mile^ above N t~lrrto, on the right bank 
of t11n 'ITukon, and 425 miles from ita mouth. The coal b d  is con- 
tfiincil in a typical exposure of tho Nulato aanrlstone, from which 
1Tppnr Cmtaceou~ fmsils have been obtainwl. C)no mnl bed 30 inrhe~ 
Lhick arid h n v i a ~  a dip of 35" bean exploital. The coal i~ bitn- 
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rninor~s, having tr €us1 ratio of 2:38 nn(1 R water conknt of 1.03 per 
wnt. In the laboratory i t  makes a oompact, coke. 

Mining was hewn at t81~h place in 18118 by t8ho Pick& Broil~ers. 
A t ~ u t  two years ago the mine pr t~~ed  into the h & n d ~  of the Alit~ka 
Commercial Company, and in tho ~ ~ ~ n i r n e r  of 1 902 it  we^ nba,ndon~rl on 
m u n t  of some " rolls7' in the floor of tho bed which cut oTC the conl. 
The development consish of a drift tunntll nhout GOO S e ~ t  long, above 
which 1111 the availabk con1 has been mir~erl. Ntr bmikers were nwd. 
Tho msl was piled nn the T~VPP lwnch ~ l t  t,he mouth of the mine and 
loaded on stenmen by means of n~~eelbrarmws. 

dl-~dafo con1 b~d.-About. Z mile almvr N nlnbo, n, pmRpect hole show9 
23 feet of ,bony coal, wit,l~ several hlfinnrl~ nf day, in tho Nnlato sand- 
atone. This seam contains 6 inches of  cleat^ cod, w-hich is  used ta a 
l imit~d mtent for bltwk~mlthing nt Sulato. 

Bw71. mine.-Thi~ mine i s  1ncntc.d on t l i ~  right bank of the 
Yukon, 4 miles below Nulsto. Tl~r inclosing rock is Nnlab nand- 
stone. The developrn~at is not far cnollgll Hifva~lccd to R ~ O W  the 
nature of the caal heil. TII  tlln t l t n n ~ 1 ,  which extends alwut, 4.0 feet, 
large l d i e s  of r*rnal?ed utml 4 or 6 feet in tl~icknem are exposed. 
The cml i~ regarded RS hitnlninnus, hnving A fnel ratio of 1.76 and it 
water content, of 11.17 per cent. Tho high percentqe of wat.~c is 
probably due to dccompo~il~ion of the coal in the croppings. No coal 
has heen p~orlacod, btlt the awmsrR have contracted to deliver 4Qn 
tons befom next summer. 
Bladchfo~d" rnins.-Thl~ mino IB 1 0 ~ l ~ t o i Z  R miles below Nnlato. 

The coal bed occurH in ~nndatone, probably of Irppcr Cretaceous we, 
which has h o n  c~rrelat~orl with the Nulato wndstone. One worlrrtl)le 
coal M I  hua b w n  apen~f1 rtt t t ~ i ~  plrtco. Tlliu bed has been crushed 
and sheared l y  tho rnovanlenh of the inclo~ing Rtrata, making it very 
i .  Large mawas, H feet in dismeter, have been found and 
mined out, sllowing t,liat beloro it wna disturbed the con1 bed probably 
lttui con~iflerrrhln thickness. Tho coal  ha^ ~b tend~ucy to broak lip 
i n b  fine piece*, trhozl~11 it is a bitrrminona coal, having a fuel I-rttio af 
3.30, the h ighc~t  of m y  coal on the Tnkon, and a water conter~t of 
1.36 per cPnb. Tho nrJt is only 2.32 per cenk, making it tly proxinnt~ 
rrnaly~irr the best coal nee11 by tlie writer on the Yukon River. This 
mine h m  no viail)lf cleveloprnent or permanent eqnipment. The 
workinjp lie below the level uf the river, and the entrrmcs i~ covernd 
with wnter during the nrtrnmer montbs, so that it can bt- worked only. 
in win1,l:r after the freezing up of $9 river, when 111s ice filling tho 
upper workinm must  lttr mined out before t.he coal can be renelled. 
The rninoh~q probhl~ly proclueed about 3RO tdns of msl. 

WiUiams wtin~.-This mine is Iocated on the right bnnk of tho 
- - 

(1 T b l ~  nnmo Is alm wrlttsn Blataima. The TO&. V M ~ R  In In doubt. 



Yukon, a h n t  90 miles h l o w  ~ n l a &  The coal in in ~andstwes, from 
which  fossil^ of Encena ajm havo been aollectod. 

Onn bed 39 inches in thickne~e, i n  two nearly eqnd benohes, sepa- 
mted hy ~t clay parting t ~ b u t  1 inch thick, has bwn opened. The 
k l ,  which h * ~  n (lip of 45', is very remlar and shorn no variation, 
eitl~or in atrike ar thicknew, in a distance of 400 fat. The coal k 
hitarniaorts, hnving a fuel lmatio bet,ween 1-20 and 1.60 and water oon- 
tent between G and 7 per wnt. The w h  in tlie Iower hench is 3.53 per 
cent nnd in the n p p r  hench 8,63 per cent. The coaI  doe^ not coke. 
T h i ~  mine pmrlucrrl Homo cod m early aa 190, and early in 1902 it 
wwed i n b  the hands of tho prosent ownerw. T h e  equipment c o n ~ i ~ h  
of n drift 100 foet l o n ~ ,  starting from the river batik a h v e  high wakr. 
Thr! grvatrs part of the 6081 above thid drift haq been mined. The 
con1 cfim bring the fael to  the mouth of tho mine, where it is piled on 
tho river bewh anrl 101ul~d on ahamem by moans of wl~eelbarrows. 
One thoasand wven h u n d d  tons of coal, whicli eoId at the mine for 
from 110 to $25 per ton, hirvt! h m n  pralnwd. 

Con! mine ,Vo. I.-This m lne is on the righf bank of the Yukon, 25 
mi lo^ below tho WilZiamq mino. The cml is conhined in mndstanes, 
which Iha either Upper Ctetswons or Eocene in age. One coal bod, 
having tm thickn~us of from S+ to 3 feet, YIM hen m i n d .  A sample 
of the coal taken from the cmpping shows on analysis that the coal ia 
bitnminona, with a fuel ratio of 1.til and a water content 4.82 per cent. 
Tha A h k a  Commerrial Company attempted in the winter of 1898 to 
open rt mine hem, m d  900 tons of coal were take11 out, but the mine 
wss abandoned t h e  urn@ year on account of the difficulty encorntored 
in keeping out t.ho water. 

Han. Rapids.-Near Hall hp ida ,  about 30 nilm a h v o  Anvik, a 
emall bed of coal has brwn found in a formation mnaisting of white 
and yolIo~i~J1 tuff9 of 11ndcteTmined age. This coal h~rrr a lignikic 
appesranca, hut on analysis shows fuel Mia  of 1.35 and a water 
content of 8.23 per writ,. The ma1 bed is probably of no valne on 
account of italirnited extent. Similar mab or lippibs am of frequent 
ooonrrence in these lmffa. 

On t.he Upper Koyzlkuk River.--A coal becl containing 9 feet of mm- 
paratively pure coal occurs near Tramway Bar." Thirr eorrl is either 
Upper Cretaceous or Eocene, but the exact age is undetermined. The 
analyuis shows that it is a bitnrninous wal, having A fuel ratio of 1.40 
and a percentage of moist;om of 4.47 per cent., 

Anvik River.--On the Anvik River, about 50 miles up, coal is 
reported by Mr. J. W. Chapman, misdonal-y at Anvilr. The point is 
ahlit 10 miles back from the Puknn and probably is  jn a genertll.way 
opposite the Williams mines. The ma1 js  expoeod i n  the ril-or bank 
and is uwd by the native# in making Mack pnint. 

aSchmder, F. C.. Reccmnaimave on Ghandlar and -k rlpars: w t g - f l d  Aknn. Rspt. 
U. B. Wl. 8 m e y .  Part IL p. &!%. 



. BUYMARY. 

The owl-bssrhg formatiam am ~ b u W l  along the Yukon con- 
veniently for ~ h m i n g  pnrposee M m  the intarnstionel baandary 
nearly ta the month of the river. The ma1 beds are praotidly unde- 
veloped, though limitad swapta af coal have been mined at eight 
different p i n t s  ~ ~ t t e f e d  along 1,000 milee d! the river. Pmbably 
&Mnt 9,000 t ~ r m  have been pmduoed in Amariaan tedtory, which 
have sold etfmm 410 to 820perton. The seamfrom w h i o h d  has 
ken prulaoed varg ia thickn&~ from 13 inchee to 6 feet, and in some 
instances they have been crushed and broken by movemen@ of the 
inolohg straw m that the h d e  ar6 very imgninr. Tha cod variea. 
in qaaIity from Jignib to semiWfurninom. It has h a  a d  ohiefly 
for staamlng pnrpose~ oa river bosh and bas mme into mmpehition 
with wood out along the river. Durlng the summer of 1903 arnde oil 
from Gazifornia will be burned on &oms of the eteamm on the Yukon. 
Bhonld its me on the Yukon p m  practicable, the development of 
the coal bds  wiH no aonbt be refaded by it; 

The h k o n  will pmbably never supply ma1 for exporkition, but the 
oo& bed e at present h o w n  seem ta be ospable, with proper develop- 
ment, of furnishing all t h ~ b  will be required far local urn. 




