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FOREWORD 

To help the indusky of Masks and to as& in the develop- 
nient of the mineral resources of the Tenitmy have been the prime ' 

motives of the Geological Smey'a inv-tione in Maaka during 
the past 35 years, in which nearly one half of the Temibrg haa h n  
m v d  by its monnaissmm and exploratoq surveys. It was 
natwd, thmfom, that the Alaska Railroad, when it undertook inten- 
sive cansideration of the problem of finding tonnage that would 
increase its revenues, should look to the Geologicel Sume y to supply 
tmhnid information as to the known mineral deposits dong its 
mute and to indicate what might be done to ~timulate a larger 
production of miner& and induce further mining developments and 
prospecting that would utilize its sewice. Realization of the need for 
this information had long bmn felt by the officials responsible for the 
operation of the Alaska Railroad, md the need had been partly 
supplid by the Geologicd Survey, but fmds ta cmry through an 
exhnsivs inquiry of this sort had not been available until 1930, 
when a special committee of the Senate, composed of Senatom Howell, 
Kandrick, and Thomas, visited Mash, atudied some of t h ~  railroad's 
problems, and succemfdy urged Congress to grant it $260,000 for 
investigations of this kind. 
On the invitation of the Alaeka Railroad the Geological Survey 

prepared varioua plans and eatimates for the investigations that 
appeared to be most li kdy to contribuM the desired infomation aa to 
the m i n e d  resources. Selection af the problmm to b attacked 
proved diffcdt, because the choice necessarily waa hedged about with 
many practical restrictions. For instmce, each projab recommended 
must give promise of disclosing ~aluable deposits-& requirement 
that was jmpoasible to satisfy fully in advance, as it involved prophecy 
as to the unknown and undeveloped moumes. Then, tm, it wm 
desirable that the march should ba directed m d y  toward disclosing 
deposits which i f  found would attract private entsrprises to under- 
take their development in the near future. Finally, some of the 
deposits that might be worked profitably did not appear likely to 
.afford much tonnage to be- hauled by the railroad. Under these 
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limihtions it ahodd be evident that &e pmjecte that muld be WcQm- 
mended aa worth undertaking with the funda available by no means 
exhaust& the mineral investigations that otherwise would be well 
justified. fn a lw sense, d of Alaska may properly be +MI as 
indirectly contributory to the welfare of tho railroad, but even in 
that part of Alaska mntiguaua to i b  tracks there are large stretches 
of coue try that are entirely unexp1od md large areas that b v e  had 
only the most cursory examination. Although areas of this sort 
might wen repay inveetigation, they were excluded from Eha list of 
projech recommended, because they wem not hown to contain 
mineral deposits of vdus, and if therefore seemed bethr to make tha 
selection from ather m a s  that had been proved to hold promise. 
Furthemore, several areas within the railroad zone w m  excluded 
bemuse their value was believed to lie mmtly in their prospective 
placers, which would not yield much outgoing tonnage ; others because 
their lodea carried mainly b a  metals, for which development and 
the m v e r g  of their rnetdic cuntent in a r e a d y  salable condition 
were relativ~ly expensive; md  till othem because their m u m e -  
c o n s h d  mainly of gmnita, buildmg stone, or some other product 
for which at preeent them is only a a m d l  locd denrand. 

After wmfd consideration ten pmjecta were selected, rmd the 
funds required for mderbkhg them were made adable. The 
project9 that were selected involved the examination of two areas 
principally valuable for their cod (Anthracite Ridge and Moose 
Craek), five a m  likely to be principally valwble for. gold (Fair- 
banks, Willow Creek, Girdwood, Moose p988, and Vddea Craek), 
and three m a s  whose Iodm cod8ted mainly of mixed gulphides (the 
Eureka m a  in the KantSma &9trict, Mount Eielson, formerly 
'Known a9 Copper Mountain, and the bed  of West Fork of ChuEitna 
River). The general position of &eee Marant aseaa is indicated on 
the eecompmying diagram (jig. 1). A general study of the non- 
rnetdiferous resources of the entire region traversed by the railroad 
wag included in the projects to be mderhken, but the mdts obtained 
wem not ~uch as to psrmit sdequaM determination of their extent st 
this h e .  

Examinetiorm were made in the field in each of thie eelected arearr, 
d the known prospects and mines beiog criticdy sxamined and 
  amp led so far as h e  and other mnditiona permitkd. The records 
thus obtained, together with all other information bearing on the 
problem, were then subjected 20 further atudy in the laboratary and 
office, in the come of which other GeoIogicd Survey apecialists whoee 
knowledge mud experience could be of msistance wera f r d y  consulted. 
The outcome of dl thase lines of andpis has been the reporte which 
make up this volume. Although each chapter is p m b d  as embody- 
ing the latest and most authoritetive information avdabh regarding 
the districts and properti- described up to the time field work h them 
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wm W e d ,  the nuthom make no claim that the d t a  they have 
p~asented &a ta be regded as final nor BS 801ving dl the pmb1ems 
that have &en. Actudly none of the mhes have been developed 
to such rn extent as to furnish dl of the evidence d&md fo wive the 
pmbIeme h~olved .  At none of the properties i~ m y  considerable 
quantity of ore & d y  "blocked out" in the e e e m i n g  sense of 
that term, so that inatead of ~ p d i c :  meaeurernenta as to the quantity 
and grade of om the differnut campa WU yield, the S t m y  geologists 
and engineem ham necessarily had to meke numerous ass~~rnptions 
and be content with estimatea and ggneralizatiom aa to the potential 
resourcea, Furthermore, the work wae planned so as not to invade 
the pmpsr field of the private ainina engineer in the valuation of 
individudpropeFtiea, but rather ta occupy tho open field of considering 
the districts BB a whole. 
In two of the districte, Anthrdcite Ridge and Moose Creek, whose 

value lay in their pmpmtive wal resomm, the examinations that 
could be mtrde by ordinary geologic means were not adequate to &vs 
at a find judgment of bhe r m o w  of the m a  but pointed b the 
desirability of furtb~r tesh by drilling. As a consequence dditiond 
explora5ion of thwe htricta by m e w  of diamond drilling 'RW 

authorbed, and this work wm undertaken in the msson of 1932. The 
mdh of theae tmts mre mat ~ v d a b l e  at the time the m m e p t e  
of the other reporb were completed, and rather than delay their 
publication until the later repom could ba finished and incorpomted 
in the volume these reports have been omittd here and will be 
published later elmwhere. 

This is not the place ta summruize the detailed ilndingm of the 
geologhta as to the merita of the different &&icta, aa those findings 
are explained in detail arid summ- In the rsspective chaptern. 
S G c e  it to say here that w the whole the principal purpose of the 
investigations was carried thmugh satisfactorily md that while the 
studies in some of the diatrictg indicata that they hold little promise 
of extensive minerd dmelopment in the near ftstrrre, otherul appear to 
encourage development under existing conditions, and still othm 
~ e e m  to be worth development when a o m  of the exbting factors auch 
M transportation or price of bage metals we improved. That con&- 
tions which a m  now temporarily retarding the development of some 
of the d e p i h  will become more favorable cannot be doubted. The 
entire region is becoming mare accessible each year, and as a result 
costa are being lowered and expsrience i~ being gained as to the habit 
of the vsrious types of deposits, so that the conclusion9 expmsed in 
this volume as to the resoum~ of the different diatricta ahould be 
reviewed from time to time in the light of the then c m n t  conditions. 



LODE DEPOSITS OF EUREKA AND VICEMTY, 
EANTISHNA DISTRICT, ALASKA 

Tha Kantiahna m h I n ~  district i a  about W mlIm wed of McKInlw Pkrk 
~tatitlau on the AIaskg Rnilrontl. The part of the dlstrfct covered bp this 
report mmprlsea an atera of about 72 squam mile8 in the form of a Strip 
Ci mile8 wide and l3 miles long. 

The bedrock la malnly a metamorphic ~ e t l e a  of roch which within the 
area baa  bee^ dl'fferentiaterl into a guarbmuscovlte schist and a calcareous 
facies that rnngea from Hmestone to chlorlte schist. A few &mill dikw of 
qua&? porgh~ry and dlabase intrude the echlst. m e  general rrtrnctnm  trend^ 
N. 70' E., and from an axis tbnt ex&nds from Elddrade Greek northeastward to 
S p m  Peak the acblatositg dim to the northweat and sontheaat. It in along 
thh agfa that the heaviest minerall~tIoa IIW occurred. 

All the velae in the area atdke N. 50'-7tY E., sod mo& of thm dip at 
hlgh andes toward the southeast, though n few dip toward the northmt. 
The velns are nldely tabular, awell in~ and pinching along both the etdke 
and dip, and range in thickneea from 23 feet to a frnctfon of RU inch. Some 
of the larger veins have k e n  opened by drifts or other excavation8 along then 
m e  for 5aD feet, but their surface croppinp have been recognized for 
even greater distance& 

The veina are of three -gold quartz velna, silver-bearing galena v d w  
and stlbnlte velns. The gold quartz veina conalst of white quartz contalaw 
mal l  nmonnb of arsenopFrite and pyrlte with ~lcattered nests of galena ar 
eplralerite. Tbe gold is largely nwociated with the aalpbide mlnerafa except 
In the mldized parts of the vein, where It Is found an free  old. The gatena- 
aphalerlte veirra are composed predominantly of mlphldes carrylng only small 
arnounta of quartz and carbonnte gangue. The ratio of galena to aphalerb ia 
variable, and associated with thae minerals are mal l  amounta of tetr~hedr1te~ 
Wromeyertte, etephanite, and chnlcopyrite, aa well as pyrite and nraenoprrlte. 
The stlbnite veins are cornpow3 of stibalte with Borne quartz gangue, and 
many are mUidve stlbnite. Enrichment appears to be almost totsllg lacldng 
In all the veins, and they have been only superficially oxla-d. 

some gears ago about 1,300 tons of snlphide ore, most oil which a m  
Batter than $175 a ton, with tbe major value in aflver, then worth $1 an ounce, 
was mlned and erbipped. The workinpa from which thh are waxg taken are now 
Inaccsssihb. Ut 104 samples taken from accessible quartz veins throughout 
tho district the highest a w y  waa 3.74 onnces of gold and 1.60 ounces of 
silver to the ton, nnd the average was O 2 t  ounce of gold and 6.41 ounces of 
6lllver. 
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The area l o w s  ~~t inaicatiotls of mheralimtiog, an8 it h highly 
probable tbat other veim not yet mined contain ore of ais Wh grade aar that 
so fnr dlmvered. The tmm of mineralhation, the character of the om, and 
the amence of appreciable enrichment indlate that the ore extends to Eon- 
dderably greabr aepths than  tho^ m far reach& in the a m  by 111.lnlng 
developments. 

IWTRODUCTION 

I&CAmoN AND HXAXS OF ACOEBB 

The Hzcntishna region is broadly conkdered to be bordered on 
the south by the crest of the Alaska Range, on the north by the 
Tanam River, on the east by the Nenans River, and on the west by 
the lower Kmtishna River. ($ee fig. 1.) Thia report on the lode 
' d e w t s  of Eureka and vicinity, however, treats only a d part 

of this region, an m a  6 miles wide and 18 miles long, comprising 
the west end of the Kantishna Hills, between longitude 150"M' and 
161EIO' W. and latitude 6g030' and 8a035' N. During summer two 
mutes of travel give m e s s  to  the d i s h i c h n e  horn McKinley Park 
atation on the Alwh h i h a d  by the McKidey Park road ta Stony 
C m k  and thence by trail to Kantisbna, a distance of about 90 miles; 
the other by boat by the Kantishha and Berarpaw Bi~ergr to Dimand, 
thence 25 miles .by trail to Glacier and Kmtishna. In the past the 
route by w ~ y  of Diamond was most used, and practically all the 
freight hm bean moved over it. As the trail from Diamond t o  Ken- 
tisha is hggy and difficult of travel during summer the practice 
hm been to bring supplies to Diamond by h a t  in summer and to 
haul them from Diamond to Kantishna by sled in wiriter. The co& 
of freighting by ]this route, as well as the time required to move ma- 
terials over it, which is ohn more thm a year, has bean a serious 
obstacle to mining activities. 

For winter travel a different route is c h m .  This mu& leaves 
the Mash Rrsilmad at Kobe or Lgnite, near tha base of the foot- 
hills. From either of these points a trail leads westward along the 
south edge of the lowland to  fight'^ roadhouse, on the Toklat 
River, northwest of Mount Chitsia. Thmce the Toglat River and 
its tributary Clearw&hr Fork are followed to  bfyrt1e Ma me 
trail follows Myrtle Creek up to a point near its head, c r m m  a low 
pam into the head of Spruce Creek, and descends that stream and 
M o w  Creek to the vicinity of the minw on M m ,  Eldorado, and 
Friday Cm&. The total distance along this route by sEed from 
Fairbanb to Eureka Creek is about 185 miles. 

T ~ B  route from McKinley Park station is now being mom widely 
usad for travel, and with the completion of the road to Wonder Lalre 



it will ba, at l a a t  during summer, the moat rapid md easiest way 
for both men and materials to reach the Kmtishna. In the summer 
of 1931 the road was complete b the Toklat River and was grade4 
h u g h  Thornfare Pam, leaving a d h n m  of about 20 rnilw to 
be both p d e d  and graveled. 

The fimt accurate mwey cowring part of the Kantishna region 
was made in 1902, when a United StaW Geological Survey party 
including A, H. Brooks, D. L. &abnrn, snd L. M. Print& left 
Cook Inlet by psck train, m n d e d  to the head of the Shentna 
River, and there crossed the Alaska Range into the Kuskakwirn 
Basin. Promeding north~lewtward they trsversed the northwest slope 
of the Alaska Range to  the Nenana River and followed that stream 
to its mouth. The results of this expedition form the first authentic 
information concerning the geography and geology of the Kantisha 
region and were published in a professional paper of the Geological 
S~rvey .~  In 1906 Prindle a made a hurried visit to the Kantishna 
plmr &&ct, then recently discovered, md wroh s brief acco~~nt 
of its geology and gold-plamr deposits. Archdencon Hudaon Stuck ' 
passed through the Kantishna district in the spring of 1913 on hi61 
way to and from Mount McKinley and in his account of this expedi- 
tion gives soma information concerning the region. Likewiw 
Charles Sheldon passed through the Rantisba district in the sum- 
mer of 1908 rand win in the summer of 1907 on his wsy ta the north 
elope of the Alaska Range, and his book describing his explorations 
give-  some additional geographic information. 

The first survey of the area sufficiently thornugh to defermime the 
nature and distribution of the p l o g i c  fornations w well as the 
charmtar and extent of the economic resources was m d e  in the sum- 
mer of 1916, by $. R. Capps and C. E. G i h ,  of the Geological 
Survey. G i h  prepared a topographic map of a h u t  4?500 qnam 
miles on a field scale of I to 180,000, while Capps a studied the gml- 
ogy of the area, making a specirrl investigation of the geologic 
conditions in the vicinity of the placer mines and examining all the 
placer mines and most of the prospects, including placer gold 
deposits and the gold, silver, and antimony lodes. 
- 

B r o o k  k H., The Mount McKlnler rcglw. AIanka, wlth descriptIone of the igneonr 
m&% mud of the Bonnldeld and Kantlabaa distrtch, by 2. Y. Prladle: U.H. WI. Survey 
Prof. Paper 70, 1911. 

a Prlndle, L. M.,  he BonnlQeld aod Kantlabna regianar, Almka: US. Geol. Rnrvey BUN, 
814, pp. 213-221, 1907. 

4 Stuck, Hndaoa, The ancpat of Denall. Charlea Icrlbner's Bonn, 1814. 
@Bbeldon, Cbarlm, Tbc wUdernma of  Denalt, pp. 8-9, 85-91, 10&112, chndes 

Bcribner'e Sonu, 1BSO. . 'Capp., 8. R.. The Kantlnhma redon, A l a m k ~ :  U.8. -1. Burvet All. 687, 1919. 



Stewart '. vided the Kgntishnrr region in 1920 and gave a brief 
description of the camp. 

A. H. Brooks and S. R Capps,P both of the Geological Survey, 
made brief visits to the district in 1921 and 1922, respectively. 

J, A. Davis, of the Burean of Mines, made a study of the lode de- 
posits of the Kantisba district in the fall of 1922, and his dewription 
of the claims of the district. was published in the annual report of the 
mine inspector to the Governor of Alaska for  the pear 1922. 
F. H. Moffit,l0 of the Geological Survey, spent 6 weelrs in this 

region during the summer of 1930 for the putpose of gethering 
additional information about the mines and placers with the view of 
determining the possibilities .of future production from thh d&cL 
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The field work for this report was done during the summer of 
1931. The party of 5 men, consisting of the writer as geologbt and 
chief, S* C. Kain, topographer, a recordel., & cook, and a packer, 
with 7 homes, left McKinley Park station June 10 and returned 
to the station September 8, spending 77 days in actual field work 
exclusive of the time of travel ta and from the milroad. 

Flying levels were carried into the district from the m& pre- 
cise Ievel bench mark, which was ,at McKinley Park station, by 
Mr. Hain. The primary control for the topographic map on a field 
scab of 1 to M,000 (see pl. 28) was made according to the tasuaI 
methods employed by the Alaskan brmch of the Geologid Survey, 
and the topography was mapped by the &ual plane-t&le and 
traverse methods. 

From the middle o f ' ~ u l ~  t o  the end of the field season the peaks 
and ridges - were frequently covered with fog, thereby greatly re- 
tarding the pro- of topographic mapping, and much of the timc 
it was so A n y  or foggy thnt satisfactory work could not be done. 
Consequently the field mason came to  an end with the boundary of 
the map not completely filled out  

Ths writer takes this opportunity to thank all those whom help 
contributed to the success of the project-the; Alaska Railroad, 
especially Col. 0. F. Ohlson ; the Alaska Road Commission, especially 
Mr. C. Edmonds, whose generous assistance expedited the journey 
from McKinley Park station to the field ; M m .  h e  Swisher and 

" Btewart, B. D. (Tersltorlal mIne lmmecbr). Annml repo*t tot 1920. pp. 22-14, 
Juneau, 1021. 

'Brooks, k H., The AlauLan mlnlng Wmatry In I9Pf: U-B. -1. Burreg BU11. 789, 
CP. a ~ a 7 ,  1 s ~ .  

'Cnppe, I. R, QeoIogy and m l n d  mmms of the d m  tmrsrred by the M a s h  
Rnllroad: U.I. Qeol. hrvef Bull. 766, pp. 141-144, l a .  

UMnfllt, Zr. 8.. The Rantlnhnn dldrlct. Alaska: U.S. dml. B n m y  Bun, 888. pp 
301-3:iH. 1882, 
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N. *kderson, of the National Park Service; Mr. snd Mrs. J. B. 
Quigley, for their hospitality and assistance at all t ima; M m .  
C, A. Trundy, 0. M. Grant, John Busia, and Charles Greiss, for 
their hospitality; and all the miners in the district, who were always 
willing to assid., 

QEOCJRAPHY 

DBbXHACtE 

!l%e general features of the area are ~hown on the map (pl. 28). 
The k&rn part of the Hmtishna HilIs lies within ths drainage 
b i n  of the Bearpaw River, a tributary of the Kantishna River. 
The drainage forms a reticulate pattarn consisting of creeks flowing 
in pneral northead, or southwest and of others flowing northwest 
or south&. Bs the area considered forms part of the headwater 
portion of the Bearpaw drainage basin, mmt of the streams flowing 
through the area have their source within its confines and are 
consequently short, flow En narrow valleys, and have steep gradients, 
ranging from 150 to 608 feet to the mile, The only exception, MOON 
Creek, the l a r e  stream in the area, the floor of whose valley is 
about a quarter of a mile wide, h e  an average grade of 60 feat Ito the 
mile. Mmse Creek flows nearly westward across most of the south- 
ern part of the area, then turns and flow toward the north. Tribu- 
t a y  to M m  Creek from the north are Spruce, Glen, Dry, end 
Rainy Cr& and tributaries too small to be named. Spruce Creek. 
about 8 miles long, flows toward the southeast with an rcvemge grade 
of 800 feet to the mile. Glen Creek is about 4 miles long and has n 
p d e  of 800 feet to the mile; 3 miles from its mouth it m i v e s  n 
brunch f iwm the east called EasE Fork, and above it the main strean1 
is c d l d  West Fork. The lower part of Glen Creek, like the lower 
part of Spruce G&, flowa through a narrow canyon. Rainy 
Creek is about 8 miles long. In its upper c o u w  the creek flows 
southwmtward, but about 2 miles above its mouth it turns abruptly 
and flows to the soutl~east. The longest tributary of M o m  C m k .  
FMwado Creek, is about 6 miles long. Entering Moose Creek from 
the gouthwest through a narrow steep-walled canyon about a quarter 
of a mile long, it flow3 in iB upper cuurse with a grade that dimin- 
ishes from 150 to 50 feet to the miIe through a constantly widening 
valley. Eureka Creek, which entern Moose Cwek from the north- 
east at a point just opposite Elrtorado Creek, is about 4 miles long 
and flows through a gorge in its lower come with a grade of 3 0  
feet to the mik. Friday Creek ii small but important because of 
the fact that it has yielded considerable gold. It enters Moose 
CTeek from the northeast, is 2 miIes long, and has a gradient that 
averages tiOO feet h the mite. 
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The w n d  largest Btream in the ares ia Glacier &&, a tribdtaq 
of the Bearpaw. Glacier Creek %om toward the northwest within 
the confines of the ares, but it grsdm21y h m s  and enten the Bear- 
paw River from the muth. The valley of Glacier Creek is narrow 
and steep throughout its length and in its lower part is a canyon. 
Glacier Creek receivge little drain* from the north, but tributary 
to it from the muth am Twenty-two Gdch and Yellow Creek, short, 
swift stream8 occupying narrow, staep valleys. Caribou Creek, 
which lies just to the norbh of the a m  mapped, flows north and 
parallel to Glacier Creek on the e&. It not only parallels Glacier 
Creek, but its d e y  is very similar. Like Glacier Creek, Caribou 
Creek &vea little drainage from the north, but Creviq Last 
Chance, and Snowshoe Creeks enter from the south. Thom rreeka, 
each a b u t  3-fiiles long mupy steep ~alIeyrr and h d  ag& the 
rid@ on the northern boundary of the area. 

RELIEF 

When viewed from the north the Kanthhna Hills are seen to rise 
from the valley of the fintishnrt River, a psrt of the Tanma lw- 
lands, as a maas of large rounded hills with a relatively flat crest 
that alopes  teep ply toward the southwest, Although from a 
the region appeam to be one of p t l a  s l o p  and low mzief, this 
is not the case, for the hills rise from the lowland at an elev~tion 
of a b u t  800 feet to 4,960 feet at the top of Kmkone Peak, the 
higheat point in the area. T h e  area hm been thoroughly dkeeted, 
and though the ridge tops are nearly flat or rounded, the va11ep are 
narrow and sharply i n c s  and have steap dopes. 

What has been said for the Kantishnu Rills in general is equally 
true of the specific partthat is the subject of this report. The valley 
of ~ o a m  Creek rengea in elevation from 1,600 to 2,000 feat, and the 
ridge tops range from about 8,000 feet to a high poink of 4350 
feet on Spruce Peak. The ridge tops have a general dope south- 
westward but in detail are marked by knobs and  hallow saddles. 
With the exception of Moose Creek the valleys are all narrow and 
steep, but they tend to broaden out toward their heads. The matem 
part of the area is the most highly d i e ,  consequently the ridge 
bps there sm narrower, and their general northeasterly trend is not 
so pronounced; toward the west, however, where the wrface is less 
dim-d, it !how8 a moothex slope toward the lowlands. 

The Hsntishna district Em within tb0 climatic province of the 
Tmana and Yukon Valleys, and in general its climate is similar 
ta that of the provinca as a whola. Owing ta its position just north 
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of the high& porkion of the Alaska Range, how.~ver, ita &mate 
sbm m m  marked diffemncw- 

At p m a t  them is no weather station within the district, though 
one WIW maintained at Wonder M e  from 1825 to  1929, The records 
taken at thmt time may be supplemented by the m r d a  of the 
McKinley Park weather station, which has be21  maintained since 
Deaembr 1922 and which, being sitnatal on the n&h flank of the 
Alaska Range, is in a somewhat analogous position,, though 68 
miIm Zo the east. Although the records for both &ations me of 
short durntion and incomplete, they serve as a bask far some general 
stabmenh about the ~1irnat.e.'~ 

The w i n k s  are long, and the summers have moderate tempera- 
hm. Unlike the Tansna Valley proper, this area is never hat during 
summer, rsnd no month of the year i9 free from M. Snow may 
be expected any time after the first of September and rarely falls 
sfter the first of June, althongh 2 feet of snow fell on June 6, 1931, 
The rainfall is moderate, the greater part f alIing in the period from 
M B ~  to September, During Bummer the weather is squally, and 

. even when the sky is not overcast showers may be expscted. 

VEQm.&mOs 

The Tsnane lowland contains fair stands of spmm and cotton- 
wood, especjally along the courses of the larger &reams m d  on the 
lower, well-drained slope of the foothills, as well ~s some birch 
on the; drier hillsidas and tamarack and scrubby sprum in the 
marshes. Bpmm trees furnish the only logs from which merchant- 
able Iumbr is cut, and few of these exceed 24 inches in diamehx 
at  the base, BO that they will probably furnish lumber only far 
1-1 nse. Timbred areas d u d  in narrow tongues from the low- 
land southward along the valleys of the main stem. Spruce Is 
essentially 1irnit;ed to areas below 3,000 feet, though a few trees 
were seen as high as 3,700 feet. Even in the tracts below 3,000 feet 
in elevation there are large swampy areas in which trm are sparse 
or altogether lacking. Lumber and firewood mu& be behauled to 
practidy all the pIacer claims on which mining is in progress. 
In most of the valleys, however, willow bushes large enough tn 
furnish h n t  polm and fuel for the cnrnper may be found at eleva- 
tions several hundred feet above the upper limit of spruce, and it i~ 
upon mch bushes that the prospector andhxplorer must depend. 

Gram for homa can be found nt almost any place where fuel 
can be had for the camp fire, and during summer it affords adequate 
forage for pack horses if they have sufficient opportunity to p z e .  
The principal herbage on which the horses feed consists of redtop 
- - 

I* Reed, 3. C, T h  Mount E l e h  M e t ,  dknka: 7J.E. OmL 8 a m y  BntI. 84&D. pp. 
240443, 1PnS. 
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grass, bunch gnus+ and s vetch k d y  called p vine. h autumn, 
however, ~ r l y  heav frosts c a m  m a t  of the gratws to lm their 
nutritive value, and homes mu& lm fed on hay and grain if they 
a m  wed for heavy work 

Blueberries grow profusely on the slopea above timber line and 
fnmish 8 welcome article of food during August and September. 
A small wild cr snhry  is also abundant locally and is most p h t a -  
ble. Xhpberri~ and cumants m u r  within the timbersd areas 
In the area hem called E d  and vicinity practimUy all the 

better timber has been cut. Though timbsr once extanded up the 
valley of Moose Creek to an elevation of 2,700 feet and was fairly 
thick on the north side of the valley between Rainy and Spruce 
C&, this has bean almost entirely removed, with the exception 
of small stands of poplar in psrts of Moose Creek and a little qmce 
along the lower part of Rainy Creek, Number Four Gulch, a tribu- 
tary of Qlen Creek, and lower Spruce Creek. 

On most of the creeh within the wea SUM has been attained 
in the cultivation of garden vegetables, and m e  garden has been 
productii.e on the southeast side of a ridge at an elevation of 2,900 
feet. Most of the rninem give their gardens but scmt attention after 
they are once planted, and yet they yield fair crops. Radishes, head 
lettuce, spinach, rutabaga, cabbage, cauliflower, potatoes, rhubarb, 
strawberries, and currants have been succsssfulIg grown. Garden 
flowers, hclndmg wverd varieties of poppies and pansies, and many 
native wild flowera bloom in profusion. The uniform success of 
vegetable and flower gardebs through many m&ve y a m  gives 
assurance thaf mbers in the region can grow mmy of the vegebblm 
they n d  

PomTIoF3 

The ml~.pemment inhabitan& of this'region are the minere. Of 
the thonsands of people who rushed into the region in the gtarnpede 
of 1905, when placer gold was discovered, practically all left when 
it became apparent that the deposits of gold-bearing g r ~ v e l  were 
neither so widesprerrd nor so rich M had been imagined. The towns: 
then built, Diamond, Glacier, and Eureka, were m n  practically 
deserted. A few remained to work the creeks, however, and in 1916, 
according t o  Cappa," there were soma 40 or 50 men in the h t i s h n a  
region. In 199621, when Mr. Aitken was working the claims of 
J. B. Quigley, the popuIation increased slightly, but when that 
work maned it again dwindled, until in the summer of 1931 them 
were only 19 persons in the whole region, 14 of whom were in the 
area covered by this report. Roosevelt is now deserted; only one 
trader and a trapper live at Diamond, and two or three men who 

U C~VUI. B. R., Tbe Kantlehna region, -La : U.B. &I. Survey hn. BBf. p. 18, In10 
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are on the creeks dering the summer spend the wintar there, One 
man lives at Eureka, and two other men winter there, Most of the 
inhabitants are pIacer minera who work the plaeers in summer and 
-do soma trapping in winter. Two of the number, 5. B. Quigley 
'and C. A. Trundy, are primarily interested in lode mining. 

The bedrock of the Eureka and vicinity area is dominantly the 
I Birch Creek whist. This formation here h s  two distinct facie- 

n q ~ a r t z - h m v i k .  whist and a calcareous schist ranging from lime- 
stone to chlorite schist. Ths only other rocks are the unconaolidat- 
ed gravel deposits along the present streams and a few small dikas 
of igneous m k a  that have intruded the whist. 

The Birch Creek schist, of pre-Cambrian age, as exposed in this 
area hasl been divided on the basis of lithologic difffersnces recognized 
in the field into a quartz-muscovite xhist and a calcareous schist. 
Though the two tyl)es show considerable variation within them- 
selves and h places seem to b gradational one into the other, yet 
in the mmin they are wfficiently distinct to warrant separate mapping. 
The distribution of these two E p  of rock is indicated by the map 
(pl, 28) so far as information is available. 

Charncteristidy the qnsrtz-muscovite mhist where well exposed 
6 and frse from weathering effects is a gray s c h  m k  cumposed 

predominsntly of quartz and breaking in large a d a r  blocks. On 
many of the surfaces that ace at an angle to the foliation no mica 

8 i8 discernible in hand specimens, but on others it can ba readily 
r e c o p i d .  On surfaces parallel to the foliation the silvery sheen 
of muscovite is a chn&eristic feat=. The mck nsuslly shows 
a general color banding in tones of gray, parallel to the foliation. 
hnses md gash ~ e i n a  of milky-white rnasive quarts entirely free 
from dimloration by the oxidation of metallic mlphides tare corn- 
mon and psralleI the foliation, but. they should b distinguished 
from the mineralized quartz veins that cut the formation and &re 
described elsewhere (pp. 357458 3. 

This rock when viewed under the microscope in thin section is 
seen to comist of a mosaic of quarts with laths of muscovite ~howing 

. a general alinment, usually lying between the quar'h grains, though 
sometimes cutting them. In some specimens there are layers of 

179398--33-2 
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quartz mmic a M i o n  of an inch thick relatively free from rn- 
m~ita th& me apeparatd by layem of muscovite. Sane 
show no feldspar; others show a little albite. In specimens con- 
taining albite, biotite is cornmonIy present in small a m m k  
Another common mineral ie garnet, which nsuslly murs in smell 
crystals less than rs sixteenth of an inch in diameter. Zircon crystnls 
are occasionally found. On weathering the rock often b m e a  
stained red or reddish brown, probably from the oxidation of the 
minute grains of pyrite mattered through the schist. Fro& action 
tends to accentuate the foliation, and if muscovite is at sll abundant 
the schist becomas very fissile, 

Another variation of the schist is found in the cangom of Moose, 
Glacier, and Caribou Creeks. This m k  is a highly mieweom 
schist, some lspecimens appearing to be composed of only mica and 
garnet. In such specimens the garneb are both abundant and large, 
measuring as much as three eighths of an inch in diameter. Horn- 
blende mehrysts are found in some of the rock. In thin section 
the garnet schist shows a typical cataclaatic bxture and i~ composed 
of large grains of albite, muscovite, qua*, garnet, and clincnoisita. 
The muscovite is altered to chlorite along the c l a v n g  lines, m d  
the garnets ahaw W a r  alteration along the fractures. 

Scattered irrsgularIy through the areas of outcrop of the quartz- 
muacovita schist and in places standing above the schist, owing tti 
their greater resistance to erosion, are masses of grwnstone. The 
greenstones range in wlor from gray with a green tinge ta very 
dark green. Usually though not invariably granular in textore, they 
have the general appearance of igneous rocks, but on close impection 
the m k  is seen to be much altered and chloritizd. Under the miem- 
m p e  such rocks are seen to contain chlorite, zoisih, quartz, albite, 
and in ,me ~ p i m e n s  hornblende mid calcite. The relative amounts 
of these minerals differ: some are predominmdp albite and chlorite, 
othen misite and chlorite, m d  still others hornblende and zoisite 
with only small amounts of the other minerals. These greenstones 
are undoubtedly derived from igneous m k s  of intermediate eompo- 
eition. The fact that they are. s m d  in size and nowhere persist 
along the strike for more than a few hundred feet would indieah 
that they are intrusive inta the original formation and are not flow 
rocks interstratified with it, and therefore they are not regarded as 
an integral part of the Birch Creek schist. 

In this area metamorphism has almost obliterated the ori$nel 
etmcture of the formation, leaving gs the only survival of ita former 
presence aame areas of color banding. Such color banding s p p r s  ' 
to  be in general conformable to the plana of schistosity, and from 
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this it has been mumed that in a general way the w h b i t y  does not 
depart widely from the original bedding planes. The @histosiQ 
hss a prev&iliig strike of northeast and dips to the northwest and 
-hast,  away from an axis that roughly coincidw with Eldorado 
Greek, Eureka Creek, and Spruce Peak, at anglm that rarely exceed * 
40". The nature of the schishity therefore suggeds a gentle anti- * cline. Superimp04 on t b  structure is a slight longitudinal 
folding ; the folds are about 25 feet f mm crest to crest and have an 
amplitude of about 5 feet and give k~ some small outcrops an ap- 

s parent dip that is at an angle to the dip of the major structure. 
The schist is cut by both joints and faults, which strike northwest. 

The d h  and veins in the area are concentrated along this struc- 
tun+ and it jd3 probable that the longitudinal fissum developed along 
the CES€ of the anticline during folding were an important factor 
in determining their emplacement. 

The v e t i f e r a u s  schist that is exposed in the canyons of 
Moose, Glder ,  and C~ribou Creeks is in many p l w s  highly con- 
torted, showing drag folds, and this chmcteristic, combined with 
the nature of the metamorphism, suggests a zone af structural 
deformation. 

ltIB6EBTONBI AND CELOEECW SCHIST 

The metamorphosed alcamous sediments form a discontinuous 
band of outcrops which ranges in width from 1,000 to  about 4,000 
feet. This band strikes N. ' 1 5 O  E. Its location ia shawn on plate 28. 
The matamorphod cdcamus sediments in general are markedly 
difl-t from the quartz-muscovite schists in which they occur. 
They are wp&lly well displayed in the excellent exposures on, 
lower Eldondo Creek, on the ridge south of Ruby Creek, and on * the ridge,htween the head of Spruce Creek and the East Fork of 
Glen Creek. In their most distinctive form they are limestones, 
usually slata-gray in color, though they grade into black and, where 
weathered, into light gray. The m k  is thinly laminated, showing 
bands ranging from less than one sixteenth of an inch to half an 
in& thick. Though banding is always visible on closa examination, 
weathering brings it out very dearly, so that -thered surfaces look 
like thin-bedded granular deposits. The d is predominantly cal- 
cite, effemescing freely in dilute hydrochloric acid, and some hands 
consid of coarsely crystalline calcite showing cleavage plainly. The 
micromope shows that the rock ia completely recrystallized. Some 
specimens are pWicaUy all calcite; others have layers containing 
considerable quartz and albite and small well-formed crystals of 
zircon, and this type has more or less chlorite, which usually occurs 
as bands. The rock is highly jointed and breeake into m a l l  polygonal 
or rhombic slabs or blocks. Included in the limestone are beds ,of 
thinly laminated quartzite. 
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The limestone- grades upwerd into chlorib schist, a pa, thinly 
foliated rock composed almost entirely of chlorite, some of which 
shows incipient alteration to biotite and a little qa& The chlorite 
schists in turn grade into a thinly foliated r& considing of layera 
of quartz mmic  separated by Isyers cornposed largely of zoisite - 
with some MUSCOV~~R. All them variants am characterid by the 
habit of breaking into rhombic w polygonal slabs or blocks, a dis. 
t.inctive feature that has often caused the rack to be mlled a slate. 

Another variant, graphite schist, shouId also be noted, for though 
not confined in mrmrrenm to the limestone chlorite schist it is most 
.frequently found associated with that  group of rocks. No large 
outcrop of this type of schist WIU wen, but many fragmests of mhist 
rich in gmphite were found. It m m s  to bo most abundmt where 
fnulting has taken place and may lm a result of the metamorphism 
of the organic carbonaceous matter in the original sediment. 

The structure of the limestone and chlorita schist so far as conld 
be determined, is concordant with the structure of the qnartz- 
muscovite schist. 

T H I C K N ~ E d  AND ORIOIN 

Inttsmucl~ rn neither the base nor the top of the Birch Creek schist 
i~ recognized within the area, its thickness could not be determined 
To judga from the known area of outcrop the thickness of the forma- 
tion must be very great, but in the absence of R detailed study of a 
complete section any figure for t h i r k n ~ ~  would be only a rough 
approximation. 

The preceding description of the Birch Creek schist indicates 
clearly that it mas derived from sedimentary material. This material 
was dominantIy a rather pure sandstone, but included in it wag a 
highly c~lcareous facies. The formation waa intmded by igneous 
rocks of intermediate or basic composition and then subjected to 
regional metamorphism. Dudng metamorphism the character of the 
original mcks was completely changed: the sandstone became a 
quartz-mmopita ~chiEt, the limestone was recryEltellized, the grada- 
tional material contaimng considerable quartz, calcite, a d  feldqar 
was turned into chlorite and eoisite schist, and the igneena material 
was altered to greenstone. 

AOB AND CORRIEUTION 

The Birch Creek   chi st waa first described and namd by Spurn,'* 
from Birch Creek, a tributary of the Yukon River. Prindle la 

"Ipurr, J. 8.. Qmlow o t  the f n h n  gold dlutrlct. Alaska: U.B. Cml. I- 
Elphteentb Ann. Ecpt., pt. S, pp. l4&146. 1998. 

"Prindlc, F,. M., mld p l R m  of the Fairbanks dIetrIct, Ahnh:  U.S. Qeol. BtiWeg 
Bull. 225, ,p. 61, 1904: Tbr! p l d  platem of  the F o r t m e ,  RIrcb Creek, and Falrbnnks 
regtone, A l a a ~ t  : T!.R. Qml. f h i n ~ ~  RnI1. 261, pp. 27-29, 1%. 



exbnded the m e  on the basis of continuous outcrop to include the 
metamorphic mch of the F a i r b d  region, and Brmb and Prin- 
dle " applied the name to the metamorphic rocks in the Kantishna 
region on the basis of similar lithologic chcharacf;eristics. Cnppsa6 
continued the usage of Brooks and Prinde, and the writer has no 

w evidenca that is opposad to this correlation. 
Mertie" hhaa definitely shown that in tha east-central part of , 

A l m h  the l f i ~ c h  Creek schist is of pre-Cambrian age, In the 
Rantishnn area there are no reference horizons that permit dating 

= this p u p  of rocks so definitely, but, on the other hand, there isl 
no evidence which would preclude such an assignment. merefore 
a pm-Cambrian age for these old schists in this area has been adopted. 

In addition to the grwndonm already mentioned, outcrops of 
ignwus mlu3 am limited to seven small areas, nona of which exceed 
8,000 feet in largmt dimensions, scattered along the central part 
of the district. Though the igneous massea were poorly e x p o d  and 
the actulal contacts with the enclosing schist were not seen, y ~ t  the 
fact that they owur as relatively long, narrow bodies was evident, 
and they are consequently cansidered dikm. Thm later igneous 
nxka have h n  divided inta an acidic type rep~e~~nted  by quartz 
porphyry ant1 a b~s i c  type corresponding ta diabase. 

The quarta porphyry is best seen on Friday Cmk, nhnt hslf a 
mil& aplgtresm from the mouth, Hem in the bottom a£ the meek 

s it is e x p m d  for a distance of 1,400 feet, and lsrge boulders of i t  
am found downstream from the outcrop. On exposed wrfam the 
rock is pink, bnt on the f mh f r a h r e  it is a light-&ay rock in which 
the numerous phenocrysts of quartz and feldspsr, usually about 2 - millimetars in diameter, stand out conspicuousIy. The groundmass 

is m a i n e d .  Under the microscope the phenoeryats of quartz are 
seen fa be m d e d  and bayed "by corrosion and surrounded by 
surerrles of gr~~phiclslly intergrown quartz and feldspar. Such au- 
reoles a h  surrwnd tho phcnoqsts of orthmlnse, and patches of 
similar material are found in the p~roundmass. !The groundmam 
consists of mimrystalline quartz and feldspar.  he orthoclase 
phenocrysts, as well as the groundmass, sre partly altered to sen- 

' Brook@, A. H, The Mount McKinley rcgton, Alnuka, with deaalptions of the Ignwrua 
-8 and of the Bonmlield nod Kantlirhna dlatrlcts, by L. M. Prlndle: U.13. Qml. Survey 
Pml. Paper 70. pp. 66-80, 1911. 

' C a p ~ s .  I. R., The Kantlahna redon, AlarLa: U.B. aeol. Butvey Ball, 887, pp. 2&H, 
191 n. 

"Oertie, J. B., Zr., 
818. pp. 17-21, 1830. 

Ball. 



cite msnd partly ta calcite, and in the g~oandmrrss latha of muscovivite 
have bmn developed, 

A somewhat lerger maea of this type of rock mops out on Eldo- 
rado Creek. (See pl, 28.) Hare, however, the rook is highly altered, 
the phenocyats of quartz and feldspar as well as the grom- 
bing cornplehly mricitimd or in placae changed to  calcite. Smb 
tend through the rock am many h e  grains of pyrite, and many of 
the weathered a p h e n a  are shined brown by lthe limonite formed 
from the pyrite. Rock of Bimilar charmtar am axpoaed on the 
ridge lying north of the upperLparts of Eureks and Yellow Creeb. 

Dikps of basic ignaous rocks are found oh the ri* betraso Yellow 
Creek and Twenty-two Gulch and in the saddle between Iron Gulch 
and Twenty-two Gulch. At the h n a m e d  locality a dilte that 
strikea N. 70' W. cnn be traced for a distance of 1400 feet. I is 
probably not more than 100 feet wide. In hand specimen the rock 
is dlsrk grey and granular; under the microscape i t  shows a dia- 
basic texture formed of interlocbg laths of labradorite with inter- 
stitial augite and a Littla quartz. The rock has d e d  much alter- 
ation, the feldspar being largely changed to s a w r i t e  and then to 
aabite, while the ferrornagnesian minerd hm altered to biotite md 
chlorite or even to calcih. From its texture and mineral rompo- 
slition the rock h identified as a diabase. 

The dike between Iron Gulch and TwenQ-two Gulch strikes 
N, 80" W,, is 80 feet long and 30 feet wide, and rim as a little ridge 
above the schist. Though related to the diabtm, it hm a dightly 
differanf appearance, being black and very h e  grained, Under the 
microscope the r d  is seen to con& of mall interlocking laths 
of labradorite, between which occurs biotite. I t  is identified as 
a kersantita. 
Ko other intrusive basic igneous rmks are found in' the area, 

but as already mentioned them are many m m  of greenston- 
which have not been-differentiated in mapping from the Birch 
Cmek achist, although they am not considered to be part of that for- 
mation. Some of them greenstona may rwemble at first sight the 
intrusive diabam, but if examined camfully they nsually show the 
presence of chlorite and misite, aad under the microscope their 
metamorphic nature can d y  be d e t d .  (See p. 344.) 
No definite evidence is available as to the precise age of thew 

intrusive rocb. That they are younger than the Birch Creek schist 
is evident. In the Alasks Range, 20 miles: to the south, both intm- 
sive and extrnsive igneous rocks are found, but they are dissim- 
ilar in general chemical and mineral comyition. 
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, No glnciers are found within the Kantishna Hills, and none of 
ae peaks are high enough to maintain perpetnal snows. Further- 
more, during the, I& glacial stage only the he& of Glen, Glacier, 

t and Caribou C m b  were high enough to mpporE small. ica hnguea, 
whi& never attained suficient length ta reach mend the confines 
of their narrow valleys. Nor were the hills overridden by the law 

& glacism that dmcended the Alaska Range to the south and at that 
time extended much farther to the north than at  p m n t .  It is 
known, however, that at  me time Slnldmw Glacier, which is much 
the largest glacier on the north slope of the Alaska b g e  and now ' 
ends south of the Eureka and vicinity area, pushed northward be- 
yond its present hrminus, overflowed the divide btween McKinley 
Fork and upper Moose Creek, and sent several ice l o b  down Mmw 
Creek as far as Fridiay Creek and into Stony and Boundary Creeks. . 

Wonder Lake lies in the glacial basin excavated by the ice that moved 
northward into M o m  Craek; the pond north of M m e  Creek opp-  
sita Wonder Lake, also the small ponds north of Moose Creek between 
Rainy and Glen Cmda, as well as the peculiar coums followed by 
Spruce and Glen Creek, testify to its presence at these places. 
Though the ancient glacier lefb no deposits having strongly mnrked 
topographic expression within the srea mopped (pl. 28), evidence 
of its effect is furnished by the large bouldem of coaraa pink granite 
brought down from the Alaska Range, which are found on the ridge 
saet of Wonder Lake, throughout the length of Eldorado Creek, and 
in the lowar courses of Glen, Rainy, and Friday Creeks. Such glacinl 

+ emtics were found in Friday and Eureka Creeks aa high as the 
2,000-fwt contour and in Glen Creek and Eldorado Creek up ta the 
2,400-foot oontmr. On the ridge east of Wonder Lake and also 

I 

along the muthw& boundaries of the area large ematics m u r  at  
an elevation of 2,900 feet, but elsewhere in the area they are never 
famid abve  2,4m feet. It seems probable, therefore, that the'mer- 
r a h  fomd at the higher level were not deposited by the advsnce 
of Mddrow Glsciw that pushed a lobe through Wonder Lake and 
dawn M m  Creek but by an earlier advance, when the glacier over- 
rode &@ high land south of Moose Creek and probably banked up 
on the hiPTs just to the north. Erosion, however, has removed al l  . 

traces of the presence of the ica north of Moose Cmk. 
Little can be said as td the precise time of these two ice advances, 

and on the basis of the present evidence it is impossible to correlate 
them with the advances and retreats of the continental ice sheets 
that  k a d d  the northern United States in Pleistocene time. The 



earlier advance, however, which was of d c i e n t  magnitude to ride 
over the high rid- must have murred during one of the Pleisto- 
cene stagas of glacitttion, and it is probable that the I ~ h r  advanm 
likewise ttmk place in the Pleidmxne, though some more recent lacal 
climatic danges might possibly have hen sufficient to crtuse Muldrow 
Glacier to advanm to Moose Creek, only 10 to 12 miles north of its 
present terminus. 

m a m a -  ~moarrw 

Bordering both b a h  of Mouse Creek and standing at various 
levels above the f lad  stag= of the present stream are terraced 
gravel deposits. The gravel is related ta the present topography, 

'having been deposited by Moose Creek when a temporarily higher 
barnlevel lower in ita course caused the heavily loaded stream to 
build up a deposit of gravel on its wide valley floor. bs this base- 
bvel wae lowered Moom Creek hgan to cut away the gravel de- 
posits, but in the process of deepening its channel it encountered 
hard-rock obstructions. Wherever this happened the checked atmam 
began to meander and widen its flood plain and has left a record 
of this p m s  in the successively lower terraces that are found along 
its course. Three well-presrved t a m  levels occur along the meek, 
and in its upper course them are still others. The terraces reach 
their greatest development ersst of Willow Creek, where thii are 
in plsm more than half a mile wide, and the maximum exposed 
thickness of the deposits is about 76 feet. (See pZ. 28.) In mterinl, 
degree of assortment, and structure they have all the cbmchrktia 
of stream deposits. lChey show no oxidation from - t h e .  

The e v e 1  deposits of the present streams am found -tidy at 
the Ievel of the streams and are subject to o m d o w  in perids of high 
wabr. They consequently occur as long, narrow bands following 
the stream courses. The width of the belt of gravel along any stream 
depends on the size of the stream and the shape of its valley. Within 
the mapped area thesa deposits, except those in the valley of Moose 
C d k ,  are nowhere more than 200 feet wide and irre usually not more 
than 6 feet deep, though in parts of some of the streams they reach 
a depth of 10 to 16 feet, and in a few plums even greater thicknesserr 
have been encountered. The material is derived from the small 
basins drained by the creeks and is in consequence poorly sorted 
gravel, coarse and subrounded. Here and there thin layers of 
muck " are interstratified with the gravel. In t h ~  gravel deposita 

are  f d  many of the plscer gold depmits of the region, and the 
gdd. Like the gravel, has been derived from the bedrock that forms the 
nearby sbpm, has traveled but s short distance from the veins in 
which it originsted, is consequentIy coarse, rough, and angular, and 
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frequently has some of the quartz from the vein attached to it. The 
gravel in the valley of bIoose Creek is derived in large part from 
the reworked terrace gravel that occurs along the course of its 
valley as well ~ts from mabrial derived from the Birch Creek schist, 
much of which is brought down by it8 tributarias, The reworked 

* terrwe g w e l  has been shown to' be partly of glacioflnvial origin; 
. consequently it consists not only of the subrounded boulders derived 

from the Birch Creek schist but a h  of well-rounded material, the 
original source of which was the Masks Range. This gravel is 

r nowhere thick, but from the head of the rock canyon 2 miles below 
the mouth of Friday Creek Ito a point north of Wonder Lake it is 
reported k~ lie on a false bedrock of blue clay, sand, end aemiconsoli- 
dated p v e l .  At one place a pit sunk in this underlying gravel to 
.a depth of about 40 feet failed ta reach true bedrock. All tram 
of this pit were obliterated when the ~ i t e  was visited in 1931, but 
Mr. Cappa,l7 who in 1017 examined the excavated material, describd 
it as postglacial atream gravel. 

OEOLOQIC EST08Y 

The formations that crop out in the area mapped m limited to 
Ehe Birch Creek khigt, of pm-Cambrian age; m n t  unconsolidated 
deposits dong Mowe Creek; a few igneous intmsives; ma11 expo- 
snres of Tertiary depmits just north of the area; and erratic boulders 
scattered in the creeks and along the ridges in the southern part of 
the ares. Only s very fragmentary part of the hbtory of the area 
can lm deciphered within the area, and even when the evidence found 
ifl;.itnmedistdy ad jtccent regions is utilized, the history remains far 
from complete. 

-s In pm-Cambrian time the Kantishna district, in common with 
much of the Tanana Valley, was a basin af depoeition, receiving 
sedimentary material from a land mass, the site of which is not 
yet known. The sedimentary material was largely clrastic and arena- 
emus and to judge from its nature wlss probably laid down in shal- 
low water, The p t  thickness of material deposited would indicate 
that dimentation was continued for a long period. This period wtls 
followed by the intrusion of igneous rocks, the folding and meta- 
morphism of the sediments, end the elevation of the region above sea 
level. 

Then followed a period of erosion which in this area may have 
oontinud without interruption until Tertiary time. row eve^, the 
region ta the east and west along the Alaska Range, aa well as the 
Cosna-Nowitna region, which lies to the northwest, is known to hare 

* -a1 communication. 



ban  invaded by the pea many tinres since the pre-Gembrim:' md it 
saems not unlikely that the Kimtishna, diatrict was likewise subjected 
to some of these marine invasions, especially those of Paleozoic 
time. If such marine invasions tapk place, all record of them h a  
been obliterated in the district under consideration. 

The history during all the Mekozoic and the early part of the 
Tertiary is obscnm. Probably at some time during this interval 
granite and diabase dikes were intruded. h Tertiary time the north- 
ward-flowing streams of the Alaska Ran@ were steepened and m- 

a 

jnvenakl by the uplift of the mountain mass and were enabled to 
carry mom and eoamr material than formerly. On reaching the. 
edges of the lowland to the north they deposited thia gravel as a 
great alluvial sheet. As the uplift of the Alaska & n p  continuad 
more and more of the Iowlands were involved in this proms of depo- 
sition, and the rivers cut their vaETeya more deeply into the rocks 
of the mountaim. 

In Pleistocene time a change of &mate m&, perhaps involv- 
ing an increase in precipitation and n colder mean annual tempem- 
tun, Glaeiers were formed, and those on the north flank of the 
Alaska Range pushed their fmta far down the valleys and eosn oat 
into the lowland byond the mountsins, advancing to the K m t i h a  
Hilh and push i i  a l o b  down Moose Cmk, Smdl glaciers formed 
in the heads of the valleys of the Kantishna Rills. Later an ameli- 
oration of the climate caused the glaciers to retreat, but apparently 
glacial conditions recurred and once more c a d  the iw to advance 
until it reached the southern edge of the Rantishna H f i .  Once 
again e period of waning of the glaciefs ensued, and with their re- 
treet stream erosion was resumed in the region. The stream begbn 
to deepen their valleys until some local baselevel temporarily checked 
their downcutting, causing them to broaden their valleys slightly and 
form the terram now found along many of the major stream. With 
the cutting through of the= temporary baselevels the streams 
hgan to entrench themselves, and they have continued this p- 
until the present day. 

ECONOMIC Q E O W Q Y  

In 1908 Hon. &ge Wickeraham, at that time jmdge of the third 
division of AImka, conducted an expedition from F~irbdm to the 
head of nsvigation on the Kantishna River and then went overland 
to Mount McRinlq. While traversing the Kantishna Hills ha 

* C a m ,  B. R., 'Pbe K n n W  rdon,  Alaska: U.8. -1. S u m  Ball. M, pp. M, 
IPlU; The %Hat-Tomma River reglon, b l n ~ k a  : U.8. W I .  B m e y  Bull. 792, pp. 87-100. 
1927. Eakln, H. M,, The Canna-Nowitnu reclon, AlMka: U.8. Wl. Survey Boll. 667. 
pp. -2. 1917. 
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found gold in the gravel of some of the stream b a a ,  and his report of 
the O C C U ~ ~  of gold there induced J. B. Quigleg to go into the 
region. In dune 1905 Mr, QnigIeg and his partner, lJack Horn, 
stsM cIaima on Ol acier Creek, and in July, on going over t ha hi 1 Is to 
Eureka Creek, they found that Joe Dalton and his partner, Stiles, 

a who had come into the area from the ettst, lmowing nothing of 
Quigley's dimvery, had already staked Eureka Creek News of 
finds of coarse gold in shaIIow gravel in the Kantishna started s 
stampede into the area, but as mon as it was learned that the creeks 

c were short and not very rich the prospectors who had rushed in left, 
so thst by the fall of 1906 there were only about 50 men remaining 
on the cmh.  These men continued to work the placers, and there 4 

h a  been s, steady though small production since. The total pro- 
duction to 1931 is estimated a9 approximately $500,000. 
The existence of lode deposits must have been soon reulized by 

the placer miners, for in some places on the creeks pebbles of graIena 
and stibnite were so abundant, that they caused considerable trouble 
in the sluice boxes by filling up the riffles. Ekewise large boulders 
of &ibnite weighing many hundreds of pounds were encountered in 
sluicing, md in some p 1 m  the lodes cropped out so conspicuouaIg 
thst the prmpxturs could not fail to see them. Such a lode of stib- 
nite cropped out on Last Chance Cmek at ita confluenw with Caribou 
Creek, and the high prim of antimony during the Russo-Japanese 
War induced Mr. Quigley and his partner to mine and ship some 
of this stibnite, but before the ore had reached the rnnrket t.he price 
of antimony fell, and the ore was abandoned. Mr. Qlrigley's interest 

lah mining being aroused, he hss continued to prospect ever since, 
nd the development of the lodes of the Ksntishns district is mostly 

5 4 result of his e f foh ,  
Some prospecting was done on Glacier Pak and at the forks of 

Glen Creek from 1908 to 1909 by a company formed for the purpose 
by Tom Lloyd. This same group did some work in 1912 on a deposit 
on Slate Creek. Other proslpectors, including William Taylor, 
Charles McGonogiU, and Charles A. Tmndy, held claims in the 
district. In 19U) T. P. Aitken lensed the Quigley claims, from which 
be mined and shipped about 1$00 tons of silver-lead ere. This 
stimulated pmspwting, but interest Boon waned when it wa9 realized 
that the search would take a Iong time and cast; much money and 
effort. Mr. Quigley, however, continued to prospect and in  1923 
made a further shipment of ore. Except for ths prospecting of 
M-. Quigley and Trnndy them has been no Iode-mining actiPity 
in the Kantishna region since then, and most of the prospects other 
than the patented claims have lapsed. 
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The total shipment of om from the lodes of the Eureka' and vicin- 
ity nreu has been slightly in ex- of 1,300 tom of lead-silver ore, 
practically all of which came from the claims of J. B. Quigley. The 
ore that hhas been dipped from the Quigley properby ranged in 
value from $128 to $400 a ton (silver at $1 an o m ) ,  snd thm, 
quartem of it exceeded $179 a ton. A h t  10 tons of lead-silver ore 
is reported to have bwn shipped in 1921 from the Alpha claim, now 
owned by Lawrence Fermr. This ore is mid to have assayed more 
than $200 a ton (silver at  $1 an ounce), The major part of the 
value was in silver, although some of the ore contained as much a~ 
2.5 ounces of gold to the ton. No ore ha;s been mined in the nrea 
for its gold cantent alone, however. A few tans of antimony ore 
was mined in 1905 and again during the World War, ht none of the 
ore ever reached outside markets, though some of it was freighted to 
Rooeevelt. 

r n R A C T E E  OF o m  DEPOSfTPI 

The gtudy of the v e h  of the area waa hampered by the meager- 
nws of accsssible underpound workings and the mantle of soil. 
Though many of the veins had formerly been exposed by both under- 
pound workings and a large number of open cuts, most of the-open- 
i n g  are now caved and the open cub are SO filled in thrrt the only 
exi~lting evidence kif the former pm.esence of mmy of them is smaU 
deprespions in the soil. Soil creep and sliding are so prevalent that 
even such depres~ons carnot be amamed ia be in place, nor is it safe 
to depend solely on the distribution of materia1 lying on the surface. 
Parts of eight tunnels with an qgregata length of 1,800 St were 
accessible in the summer of 1931. The longest drift along 8 vsin was 
nbout 500 fwt, and the gr&st depth attained 'below the wrface waa 
about 90 feet. It was practicable Lo clean out a few of the old open 
cuts, but the work 'kmes8a1~r tO open up caved workings was too g r e ~ t  
to be undertaken for the purposes of the present investigation. The 
sltaternents that follow, therefore, are based in lmge part on informa- 
tion obtained by earlier warkers in t.he region, especially f ram mporta 
by Capps,'@ who visited the area in the summer of 1915, liy Davis,m 
who visited the a m  in the fall of 1922, and by M0ffit,4~ who visited 
the area in 1930, supplemented by observations m ~ d e  by the writer 
in 1931. 

8-U-L -TUBES 

The strikes of dl the veins in the district rmge from N. 80° E, 
to due east, but most of the veins strike N. 50°-70" E. AB a rule 

PCapps. [3. R., OD. clt {Bull. 6871, pp 06109, 191P. 
mDsrla. J. A., In Anuoll report rrf m l w  lompwtor to the Q o ~ m o r  of  dlarke for 1922, 

pp. 113-134. 
*Maflit, F. R., The IUntlllbna Uhtttri .  Alarlta: U.B. @cot, Survey Bull, 886, pp. 301- 

888. 1832. 



f i e  veins dip at anglea from 60" to nearly vertical toward the south- 
east, but a few veins dip at  st- angles to the northwest. Each of 
the northwestward-dipping veins, hom~m,  htemeck~ a southeast- 
ward-dipping vein. The strike of the veins in general is the same as 
that af the foliation of the country ruck, but owing to differences 

i in the dip of the veins and ths dip of the foliation the veins cut 
the mhist. This saw- in a measnre t~ W i s h  the mins from the 
lemes of miIky-white massive quartz, entirely free from di~olora- 
tion cawed by the oxidation of metalk oxides, that form part of * the schist and that are parallel rto its ptmcture. The concentration 
of the veins along the anticline in the Birch C m k  whist (p. 345) 
and their drike parallel to the m i s  of the fold strongly suggest that 
tbs '&ins were formed in longitudinal fractures developed in the 
schist by the folding. 

The veins show considerable variation in width, from a n h u m  
of 23 feet to a few inches. TR general they are rudely tabnIar, 
swelling and pinching along both the strike and dip, or they are 
lenticular, pinching out at tha ends but being succeeded along the 
strike by other le-. In some places two or more parallel veins &re 
separated by narrow layers of schist, and many of the veina include 
homes of schist. The contact of the vein and the hanging wall is 
usnatly sharp, in placas being marked by a selvage of clay gouge 
a fraction of an inch thick, and the ore may show slickensiding, 
The footwau, on the contrary, k commonly cut by veinleta and 
stringers of mineral, and the contact is usually indehih.  Several of 
the veins are displaced by northwestward-striking normal faults, but 
the movement was not p a t ,  and the di~~lpsncernent' is nowhere large. 
It is probnbb that the veina are fairly persistent along the strike. * . The vein on the Little Annie claim has ;been followed for 500 feet 
along the  trike. The vein is strong in both ends of' the drift and 
gives evidence of continuing both to  the east and west. Little evi- 

I denca is availabIe on which to base a judgment as to the continuation 
of the veins in depth. To dab the maximum vertical diatsnce b~,low 
the mrface to which any vein has been opened up is 90 feet. From 
the nature of the miheraIization, however, it seems reasonabb'h 
a m m e  that the veins errtend down the dip for several hundred feet. 

MIWERAlrOQY 

bmm -La 

Quartz, calcite, siderite, epldote, schdite, and rhodonite are the 
gangue minerals reported from the district. Of these the writer 
has seen quartz, calcite, siderite, and epidote in place. %heelite 
is reported from the Red Top vein by Paul Hopkins, and other 
occurrences have bee; reported. Rhodonite, however, though corn- 
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mon as large boulders in Glen Creek, hw never beem found in placa 
Quartz is the dominant gangue mineral, The carbonate9 are later 
than quartz and in place occur without accompanying metallic 
minerals. Epidote occurs as a small well-crystallized accessory 
mineral in the quartz, and the skarnlike rmk that makes up part of 
Iron Hill and that contsina arsenopyrite scattered through it has 
ra high epidote content, 

Gold, amnopyrita, pyrite, sphslerite, chalcopyrite, galena, tet- 
mhdrita, freibrgite silver-bearing tetrahadrite, ~tromeyerite (a 
sulphide of copper and siIver), bournonite (a sulphide of bad, cop- 
per, and antimony ), stephnnite (a sulphide of silver and mtimony ), 
stibnite, pyrargyrih (ruby silver), and oxidized products of thm,- 
smrodite (a hydrous ferric amnab), write, camsite, melantetits, 
and stibiconite and kermesite (antimony achers) are the metallic 
minerah reported to have been f o d  in the district. Of these 
minerals the writer has seen all but stromeyerite, bournonite. 
stephanite, pyrargyrite, and scordite, and Paul Hopkius, who re- 
port& the p m n m  of shphanite, stmmeyerite, and ,bonmonite, 
said that these minerals were not found in sufficiently large q & d s  
far identification, so pmibly mixtures of the simple sulphides were 
taken for these ~omplex minerals. The relative abundance of t k  
minerals is very merent in different veins, but pyrihe, arsenopyrite, 
sphdarite, gabna, and stibnita are the most common. 

The vein deposits in the district can be divided into thres types 
on the-basis of tb predominant mineral presen&(l) quarts-amno- 
pyrite-pyrite gold veins which contain scattered mal l  bunches of 
galena wnd spbalerite ; ( 9 )  galenaqhalerite-tetrhedrite-pyfih- 
chdcopyrite veins with but little gangue, which usually is carbonate, 
though same qua& is always present; and (3) stibnite-quartz veins, 
BE a rule practically free from other minerals. The nests of galeha 
and sphalerihfomd in the Little Annie quartz vein show under the 
mimscxrpe not only the nrsenopyrite and pyrite typical of the qua& 
veins but also the complete mineralogy of the galena-sphalterita veins,, 
thus cbariy indicating the relationship between these two. With the 
spechens available no r'elationship can be shown between the stib- 
nib veins and the others, though the presence af antimony in such 
minerals as tetrahedrite and jamesonite would indicata that the stib- 
nits belongs to this stage Furthermow, in the Fairbanks distridTm 
where similar veins cwxur, this relationehip h ~ s  been defhhly 
established. 

m u ,  J. M, The lode ciepmlts d *be ~iirbanka Wd&, Alaaka: D.B. gml. BWVeY 
Brill. 848.8, 1938. 
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The minerals in order of t h e i ~  deposition from old& k) pun@ 
are armnopyrite, pyrite, sphderite, galena, chalcopyrite (werlap), 
tetmhdrite, jamesanite, and marcasite. Qnartz came prior to the 
dphide  minerals, but calcite did not come until a*r arsenopysik 
and pyrite. 

@om OV*BTL - 
? 

%veal veins composed pradominaintly of quartz with gold as the 
valuable metallic constituent are found in the area. Of these, the 
Little Annie vein hes been most extensively opened up by both 

8 trenching and tunneling and therefore offers the best opportunity 
for study, and the statements that follow are bnwd largely on ob- 

. servations made at  this vein, though applicable to the others. 
f i e  vein i~ compmed of white quartz stained brown by iron oxides. 

Much of the quartz is shattered and breslts redily into mall angu- 
lar pieces, but even if it does not break readily the lines of fracture 
can be; men traversing the mass in a11 directions. In pIacas the vein 
shoma brecciation, angular pieces of white quartz cemented by other 
quartz and masionally small patches of partly silicified schist being 
found. Rarely the quartz shows good crystal outlines. The metallic 
minerah amnopyrite and pyrite occur as small well-formed grains 
which are seen only when the rmk is examined closely. Bunches of 
galena and sphalerita from a fraction of an inch to an inch or more 
in diameter are found at places in the veins. With the help of the 
hand lens free gold can be seen in mme of the quartz. The gold 
usually occurs &her with or near the mlphides, much of it in iron- 
stained cavitim In the Pennqlvmia lode crystallized gold was 
f m d ,  and some of the largest dendritic pi- pounded out of the 
quartz by Mr. Quigley weighed aa much as a tenth of an ounm each. 

t Under the microscope the quartz is seen to be a breccia composed 
of angular fragments of clear quartz surrounded by a fine-cained 
dirty quartz mosaic. Though all the quartz in any one fragment has 
the same crystal orientation, it has very irregular extinction, owing 
to mushing. Some veinlets of quartz cut these fragtments. The 
g p m  between the fragments of ofahattemd quartz is filled with fine- 
grained dirty quartz mosaic in' which there are a few small cryetals 
of c1inoz~imt.a The crystals of amnopyrih and pyrih usually 
cxxur in this intsrstiti~l mosaic, though hare and them they lie in 
the large f r a p e n b  dong fractnre linas. It is evident that after 
Ithe deposition of some of the quartz movement took place along the 
vein whereby the quartz was frrtctured, some of it being finely com- 
minuted, and then sulphides and additional qne- were introduced. 
A hndy of the distribution of sulphides in polished ~ections shows 
that movement continued in the vein unkil the end of sulphide 



mineralization. This fracturing followed the deposition of armno- 
pyrite; then ppite, gphalerite, galena, and chalcopyrite were formed ; 
further fracturing was followed by the deposition of jtunwnite, 
which in turn, was fractured; and the period of mineralieation ended 
with the intduction of quartz and carbonates. 

With. the exception of the Red Top vein m d  a, few feet of tba 
Alpha vein none of the galena-sphalerite veins were accessible when 
the writer visibl the region, M) the description of their larger fea- 
tures is derived mainly from previous reports, and mwt of the speci- 
mens stadid in polished section were collected from the dumps. , 

The veins consist predominantly of dphides, and many a sPho1e 
vein is s solid mass of sulphides. The most abundant of these are 
galena, sphalerite, and pyrite. Some of the veins are almost solid 
gaIena, part of which is very fineIy crystalline and part coamlg 
.cry&Uine, If the vein matter is composed largely of sphalerite, 
pyrite and galem are present in noticeable amounts. Though chalco- 
pyrite occurs as conspicuous mineral at  the Nevermeat prospect, 
on Eldontdo Cmk, it usually occum only in small amounts, and 
in many places its p e n c e  m n  be detected only by means .of a lens. 
The same is true of the occurrences of tetrahetirite and the other 
silver-rich m i n e d  jamesonite and pyrargyrite, which are mrely 
visible in hand specimens, The usual gangue minerals are calcite 
and siderite, thongh quartz is everywhere present nnd may 
predominate. 

n T m m T E w  . - 

T h e  stibnite veins consist of quartz and gtibnite, and no otheramin- 
srah except the oxidation prduds stibiconite and kermcsite have 
been faand amiated  with them. Many of the veins consirrrt of solid 
stibnite containing no gangue mineral. The Btibnite in plsm is 
coamly crystalline, showing ih ch~racbristic prismatic develop- 
ment, but more commonIy it is f ine-pined and may closely m m b l e  
plena, When examined in polighed section the fine-pnined +ariety 
is seen to be a mosaic of stibnite. Soma large angular fmpenta of 
Aihnite are surrounded by a fine-grained mmaic of 'the same mineral, 
strnngly ~uggesting that after the formatian of the'1arg-e mystala 
bo~ernemt took plitce, breaking the crystmls; and then later this 
breccia was cemented with later stibnite. 

The upper portions of all the wins  how ~ o m a  evide- of oxi- 
ditian, iron staining is pm~alent, cavities have been formed by tbe 
removal of metallic minerals, and oxidation minerah such m ass-  
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d t e ,  cerusite, malachite, stibimnih, and kermesite have been 
formed. The procw has not h n  activs, however, as mast of the 
original readily oxidizable sulphide minerah still remain. Further- 
more, the frozen mndition of the ground does not allow h e  circu- 
lation of downward-mwing oxygenated water. The presence of 

w melanterite, s highly soluble and readily oxidized mineral, in the 
veins near the wrfw ia excellent pmof of this. Hence, though 
some oxidation h~ taken plaoe in the upper few feet of the veins, 
it appears to  have becn neither extensive nor desp in this district. 

P. As gold ia practicrblly insoluble and silver relatively so* these metals 
are left behind or migrata only a short d i h n c e  in the process of 
oxidation, so the removal of other mstarial from the vein near the 
surface lea= a product relatirely richer in gold and pilver. Such 
negative enrichment h~lg probably hken place in the npper few feet 
of the veins in the Kantishna district. 

No aiIver-bearing minerals that are f o m d  only nnder surface 
conditions haw been found in the veins of the district. The absenm 
of exhnsi~e downward movement of ground water makes it seem 
unlikely that surfam enrichment of the yeins bas t b  place, either 
during the present geologic epoch or in the Pleistrnn~, when glaci- 
ation prevailed, The absenm of mineralogic and hdura1 evidence 
of enrichment makes it seem improbable that any significant enrich- 
mmt has taken plsce. There is no reason, therefore, to expect that 
the gold and silver content of the veins should diminish rapidly 
in depth. 

BEmSBXB OF o m  

The distribution of the veins in close proximity to igneous intru- 
rim indicates that the veins were formed by solutions given off by 

3 the magma that furnished the dikes. The solutions filled openings 
in the schist produced by fadting, and movemant continued through- 
out the period of rninerabation. 

c T h e  mineral association, as well as the Btmctnre and texture of 
the veins, cbarly places the deposits in the memth6rmd or inter- 
mda~tempernture group of Lindpn.** The clinozoisita, scheel- 
ih, and cassiterite-if the cassiterite found in the placers ia derived 
from these veins-indicate sn affiliation with the high-temperature 
depmits, whereas the stibnite veins show lower-temperature relations. 
It wauld seem, therefore, that although the major mineralization 
took place at intermediate Eemperaturas, the initial temperatures 
wem somewhat higher and the end temperature slightly lower than 
t h m  characteristic of mesothermal conditions. The quartz veins of 
the Eureka and vicinity area are related in type to the gold quartz 

Wndgrm, W81demar, Mtneral depon!t#, 86 ad., W. B9R-717, 1028. 
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veins of the Sierra N e ~ a d e , ~  m d  the galem-ltetrahdritembonn~ 
veins af the Kantktha didrict are similar to the Wood River t y p  
of silver-lead veins.au Unlike mesothermal deposits, which urnally 
accur in or near intmive bodies such as stocks or batholiths, the 
veins are found near dikes which are neither very wide nor very 
long (p. 348). This anomalous fact might be explained if the dikm 
are apophyses occurring along the flank of a large batholith. Yo 
direct evidence, however, has been observed either for or against 
this inteqwetation, 

ECOIOOMIO FACTORS 

Most of the economic factors related to the development of mines 
in the Kantishna district are largely dependent on transportation. 
h the completion of the McKinley Park road (p. 338) will basically 
change the facility and cost of traqortation into the Kantishna 
within a few yaars, existing conditions are of only current signifi- 
cance, and therefore these factom will 'iw discuwd here only briefly. 
Formerly shiprnenb of ore mere hauled on wagons to  RoDsevelt and 
taken by boat from Roosevelt to Nenana. The coat of hauling ore 
fmm Friday Creek to Romvelt was $32 a ton, and the charge from 
Ro6mvelt to Nanana was $25 a ton. If there were any considerable 
tonnage the cost from Roosevelt to Nenana could be aomewhat 
lmsened. Labor is very warm, and the customary wage is $7 a day 
if  board and lodging are furnished or $8 a day if the m a n  provides 
his own subsistenoa Except for the few cabins owned and occupied 
by the placer miners there are practically no buildiags in the area. 
The nearest source of timber is on Bear Creak, a diatanm of 10 ki 16 
mklea over ground that is practicelly impm~able during summer. 
Hare an abundant mpply of spruce suitable for mining purposes 
is available. On upper Moose Creek lignita beds of a fair grade as 
much as 10 feet thick are exposed, and a considerable tonnage of 
lignite mitable for local fuel could be mined without much difficulty. 
Goad water is abundant. Moose Creek could furnish water sufficient 
for any ordinary operations likely ta take place. m y o n  of 
McKinley Fork, ebout 10 miles to the west, is open the year raund 
and might offer water-power possibilities. 

QUIa- rrru, 

Quigleg Hill is the ridge lying between Friday and Eureka 
Creeks and bounded on the west by Moose Cmk At its esst end 
it attains a maxim= elevation of 3,IO feet, but its general ele- 
vlttion is 2,900 feet, or about 1,300 feet above M o ~ s e  Creek. The 

+lZfndgra, Waldemu, opi dt, pp. @I-. 
m Idem, pp. B C W 4 5 .  
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location and gerierel form af the hill are clearly &own on the t o p  
graphic map (pl. 28). The qstematic prospecting of J. B. Quigley, 
after whom the hill was named, haa uncovered both quartz and 
plena lodm from which over 1,000 tons of ore hag already h e n  
mined and shipped. M& of the proved mineral ground on this 

4 hill hm been patented, some 25 patenb having been issued, most of 
which are owned by Mr. Quigley. (See pl. 29.) In general, the 
Ml is smooth and is covered with soil and rock debris; but its aouth 
s lop  is largely covered by alder bushw. Outcrops are mostly con- 

* fmed ta a few Iedges along the creeks and ta the knobs on the ridge 
tops. The bedrock of the north slope of the hill has beem mapped 
m dominantly limeeton~ and chlorite schist. (See pl, 28.) 

RED TOP 

The Red Top claim (J. B. Quigley, owner) is regarded as one of 
the most promising claims in the district. It lies near the west end 
of Quigley Hill just south of Friday Creak (See pl. 29.) The long 
dimension of the claim trends B. 67' E., roughly parale1 to the 
trend of the ridge. Open cuts, &shafts, tunnels, snd wirlzes have ex- 
p o d  the Red Tq vein for a total distance along the gtrike of 800 
feet and f i r  a Pertical distance down the dip of 150 feet, 
The portal of the main tunnel, the principal aa well M the mast 

westerly opening, is 100 feet east of the western boundary of the 
claim. The tunnel extends for 300 feet in a winding course along 
a shear zone. Short crosscuts were driven from it, and two wiazes 
connect tha tnnnel to two stopss, a lower,stope whose floor is 32 
feet below the tunnel leveI and m upper stope where the floor i s  
IS feet below the tunnel level. The upper dope was mined to  the 

: surface, and both stapes were connected with the surface by a shaft. 
+.  (See fig. 45.1 Ore amountkg to 102 tans was mined from these 

s t o p  in 1923, 80 p m n t  of which ran qua1 to or better than 0.90 
u ounce of gold and 214.4 omw of silver to the ton. 

Aboat 110 feet east of the portaI along the strike of the vein md 
W feet h i g h  up the bill is a 60-foot shaft from which drifts have 
ban  driven st the 25-foot bveI and the 50-fod level, crosscutting 
the =in. Abont 70 feet farther east and 24: feet up the hiLl is an 
open cut ezpmbg the vein, which there has a width of 22 feat. 
Ore amounting to 28 tons was @en from the shaft and open cut. 
Thmgh other work hw bbee done on the claim, it had caved and 
WM i n a ~ ~ ~ s ~ i b l e  in the summer of 1931. 

Limestone crops out on the Red Top claim, and the iirhestone 
ehlorita schist is found 'throughout, the chim. The vek, which 
strikes N. 60" E. and dips at a steep'angle to the southeast, is of 
the &sure-vein tyk, thidning and thickiii'ing considerably alone; 
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both the strike and dip; the mbam width expoad is 22 feet. A 
thin m1vnge of gouge mparatas the hanging wall from the %his$ but 
along the footwall amall &ringers of qua* nm through the con- 
tiguous schist. 'She vein is predominantly quartz, though it c o n t ~ m  
some large stringera a d  lenses of almost solid sulphide, mnh as the 
lens that was mined below the mein tunnel. The gulphides are 

arsenopyFite, pyrite, galena, spbalerih, tstrahedsite, jamemnib, and 
pprgyrite. In some placee the mlphide mineral i s  largely arsen- 
opyrite, with lesser amounts of the other dphides, but in other 
places it is a h &  pare galene, with some tatrahedrib, as was much 
of the material mined from the lower gtbpes, 

Smdter return for the om #hipped from the Red Top mine 
(p. 384) lshow a direct relation between the s d c  and mtimony 
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content and the gold and sil~er, the hqhwt precious-metal con- 
tent alwaya occurring where the w n i c  is highest. Furthermore, 
tha lowest precious-metal content is associated with the largest lead 
mritent md the lowest a m i c  eontent. This shows conelusivdy that 
the precious metats are closely associ~ted with arsenopyrite, tetrahe- 

0 drite, and jamesonite and that these minerals are not generally abun- 
dantly associated with the galena. Some of the sulphide mmsw 
are fairly large ; the one mined, although wording to  Mr, Quigley 
the boundaries of the sulphides were not reached, was 87 feet along 

9 the strike, 4 feet thick, and 68 feet wide down the dip. Much 
melanhrite occurs in the upper shaft, and Davis 8e raparb mlphur 
in one of the trenches. Though these ore oxidation minerals, there 
seems to be- little evidence of enrichment. The vein has been. cut off 
st the east by IS fault th& strikes N. 87b W. and dips 70° S. The 
vein has not been found beyond the fault, but by drifting along 
the fmtwall side of the fault ta the west the continuation of the 
vein should be picked up. 
In the. trench the vein is 22 feat wide and w d  of quartz carry- 

ing galena. h r ~ r s  of 5-foot samples 8tartmg at the footwall and 
&ng h e  vein are given blow : 

w 
,@I the Iower l e d  of the &aft workings tho following w a y s  . were obtained: 

The w y i ~  obtained by J. A. Davis from the main level me 

bmgle no. 

X m m :  
100 ...--..--.---..-...---..---.--... w A O h  l-,--"wv"--------.----- 
1(M ........,...._..--*-++-.-+-.-+--- 
lm -,-..-.,.,..---------4------- 

shown in plate 80. ~ a m ~ i e s  A to 8: were taken by the owner. The 
silver was calculated as worth $1 ap oance. 

The smelter return for all the ore shipped from the &oped part 
of the Rsd Tpp vein show that 80 percent ,of the ore mn equal to 

Dnvla, J. A, Annual report of the mIaa inspector to B e  Chvernor of dlarrlln for In&?, 
P. 12. 
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or better than 0.90 ounce of gold and 014.40 om- of silver to 
ther ton. The rich& ore and poor& are yielded the followiq 
IE?mys: 

It is clear from the ways  of the sarnpI& Rom the tunnels slld 
open cut that th~ugbout much of the vein gt thorn pl- th om 
carries Zms than $5 in gold and I or 2 ounces in silver to the ton 
but that in pl- there are ahmts of high-gnrde om. 

ma ..,.- OuUmatothetmL 
anyet do dodododo. 

.had -.-..- * .,*-...-. pemsnt.. 
Antimony .,.---..---. do 
1 d o  - 

The Polly Wonder lies to the east and along the general trend.of 
the Red Top vein, on tha north dopeaof Qnigfey RiZI. (See pL.29.) 
O n  this property an open cut expose-d a minerabed quartz win 7 
feet t ide.  A stample taken across tb,vein w a p d  0.fi wnce iq 
 old and 2.20 ounces in silver to' the ton. Joseph D a f b  owns s 
third inbrest in the claim, and the m d n d e r  belongs to 6. B. 
Quighy. 

Z a F r x S m  * 

The Little h i e  elaim, one of the three c I a h  in the M c t  from 
which om htta bben shipped, B situated on the north elope of Q&g1q 
Rill. (The pl, 29,) Two veins have been found on the claim-the 
principal win, on which mod of the work has been done, md a emall 
~econdary vein from which some ore has been mined and shipped. 

. The smaller vein, which lim to the south of the main vein, wm 
opened by a tunnd about 170 feet long and by a shaft and stope. 
At the time the writer visited the property in 1933. t h w  worlgiqy 
were filled with solid im, and as no m a p  had been made of them 
little specific information could be obtained. Davis '? &&ten that the 
etrike of the vein is N. 20" E. and its dip 85"-70" SE. Ths small 
vein trends toward the main vein, though their dipa are plrralle1. 
The ore is reported to have been almost solid galena with some 
8phaZet.e and a littIe fetrahedrite, The gangue where present wss 
either siderits or calcite. It is further stated that rich ore rarely 
continned fe a depth of mom than 80 feet from the mrface. 

About '100 tons of leaddlver ore was shipped from the south vein 
in 1920. me ore averaged approxhahly 26 percant of lead and 
0.16 ~ C B  of gold and 130 and 150 ounm of saver to the ton. Paul 
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%pEm states that the gross return on 438.6 tom of the om WBR 

$70,648.93, or an average of $179.08 a ton. At that time silver aold 
for $1 an omah 

Five trenches roughIy 60 feet &park have uncovered the main 
vein at the surface for a length of 210 feet. In this distance the vein 

4 ranged from a maximum width of 82 feet b a minimum of 15 feet. 
The stme vein, cut in depth by an adit 85 feet long trending 8. 4Q0 
W., has keen opened by a drift 510 feet long and 11 crosscuts spaced 
at intervals of about 40 feet. (See pl. 51.) This level is 00 feet * below the high& point of the vein ss ~hown in tho trenches at the 
surface, The vein strikes N. 59" E., dips 6H0-74" S., and seem to 
be lenticular in outline, ranging in width from 3.5 feet at the eas€ 
end to 88 feet at a point 160 feet to the west and then pinching to 
n width of 0 feet. The vein, which ocmm in the schist, is of the 
fissure type and has s smooth hanging wdl ;  the footwall is less 
definih, containing in places numerous small stringers of quartz. 
Furthermore, patches and horn  of schist mcur within the vein, 
and thwe are in places so cut by small quartz veinlets as to be largely 
composed of quartz. Movements along transverse fadta that have 
a northwesterly strike have offset the vein a few feet, and movements 
dong planes parallel to the vein have fractured, grooved, and slick- 
ensided the quartz. 

The vein mtlterial is principally ghatbred quartz, usually iron- 
dained but where unweathered consisting of broken white qumt~ 
with small cavities of limonite. In some places two generations of 
querte are eoident, the first consisting of angular fragments of 
quartz mmenhd by later quwt~ '  As a rule sulphidea are sparingly 
p m n t ,  only mall crystals of pyrite and arsenopyrite being seen 

t s c a t t e d  through the quartz, In some places, however, patches of 
galena and sph~lerite from a fraction of an inch to about an inch 
in diameter are found in the quartz, and a few veinlets of quartz 

r and galena occur within the main quartz vein. When wch patches 
of galena or sphalerite are examined in polished sections they are 
fomd to contain sphalerite, galena, pyrite, amnopyrite, chalcopp 
rite, and tetrahedrite. &Id wcum free in small specks. 
The vein shows no true gossan, for though it is iron-stained and 

much of the ammepyrite is completely oxidized to limonite the 
galena is fresh and unoxidimd. Galena is notably mistant to 
weathering, but if the vein had been subjected to weathering for a 
prolonged period and the products were not removed by erosion it 
shouId be at least partly oxidized. The absence of oxidation of the 
galena therefore seems to preclude the probability of enrichment 
below, and this leads to the conclusion that the vein has not been 
materially enriched either above the wster table by the removal of 
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mahrid or below the water tabb by addition of material of super- 
gene origin. Stated otherwise, as rich om should be found in depth 
as has already been opened up. 

The west end of the main drift ie s t i l l  in the vein, but if the vein 
maintains its prasent strike it will oome through to the surfam in 
100 feet. Surfam trenching along the eastward projection of the 
vein has failed to uncover it, but though possibly it may have hen 
somewhat offset by fanlting, its continuation will probably be found 
in the vicinity. 

The vein as expomd in the tunnel and trenches was gannp1ed. 
Channel samples were taken across the vein at 10-foot intervds, 
and 5-fmt samples were taken dong the walls of the c m t 9 .  
Plate 32 is an assay map of the tunnel. With the exception of 
sample 38, which gave an unusually high may, the average of 
all the samples taken. was 0.10 ounce in gold and 2.10 ounces in 
silver to the ton for s length of 468 feet along the strike and an 

, noerage width of 17 feet. The trench samples are lieu below, 
It is m b l e  that the vein has been slightly enriched at the surface 
by weathering. 

The adj;ohhg Gold Dollar and &Iden Eagle d a h  lie at the head 
of Fridsy Creek and am contiguous to the Little Annie and Little 
Annie No. 2 claims. About 500 tons of high-grade silver-lead ore 
was mined from the Gold Dollar in 1991. The smelter m t m s  show 
that the ore averaged more than $70 to the ton, the silver running las 
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Contour interval 10 feet 
Da t urn IS assmed-sea level 

CONTOUR SKETCH MAP OF WTTLE ANNIE CLAIM, SHOWING TUNNEL. 
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high as ik2 onnceg and the goM as high as 0.18 ounce to the ton. The 
workings are now completely caved and inaccessible. Amrding tu 
Drrh 2"he vein on the Gold 'Dollar averaged 3 to 4 feat in width 
and contained galena, sp'halerite, tetrahedri-ite, and &rorneyerite+ The 
vein, which &rikes N. 65" E. and dips 75" S., was developed by s 
shaf t  88 feet deep and a tunnel 250 feet in length. Mr. Davis 
described the workings on the Golden Eagle, as follow : 

At dfmvery cut, near the w e ~ t  end line of the &ld Eagle claEm, a Vein 
approximately 8 feet wide was dkscloaed cnnDining galena, pyrlte, sphderlte, 
and the oxidation products of theae mlnerals The mlphldes carty BIgh values 
in v e  A tunnel was start& on the east side of the small draw to Interwet 
this veln and follows a crushed and slickendded zone for tK) feet a l o n ~  a course 
N. TO0" Fj. It then minga to the north for an additional feet, when? I t  
intermxta the vein and lollows It for 30 to 40 feet along a conree N. 85" E. 
The Pefn dips 7 8 O  BE. The vein fa the tunnel, whlch le chldg qua* doea not 
contain an many mlphides aa are found In ttie snrfam cut. Xn the tonne1 theae 
are cnnfined to a bond 8 or 10 incbea wide near the footwaEE. Three or Sour 
tono of b igbeade  ow, vnlued a t  $170 per ton, were mined from the wrfaee cut 
by the lessee In 1920. 

LWUSS 1TBm 

The tunnel and open cuta on the h c l q  Strike claim were caved 
and completely i n a c d b l e  in 1931. Davis" @ves the following 
d d p t i o n  : 
Twa ~eina ham been dimvewl  on the Lucky Strlke claim in the b l f l  mer- 

lmklng MlroSe Creek. A tunnel has beem driven along tbe strlke of one of thew! 
velna, whkh is N. 50' E. The Teio, which dips 84' S., 1;s m e d  for 20 feet 
abve the tunnel and shorn at least R feet of quartz between schiat walk The 

wall W highly 8Illclded. A sample of thie veln next the footwall, 
coaufcthg of blghly mineralized quartz and thought to $e the rich- portion, 
ghowg 0.04 ounce 'of gold and 6.40 mncm of sllver per ton. A sampIe of the 
~ r t  3 f e t  of the v e h  prhows 0.S cmncee of gold and 10 ounces of silver per ton. 
The veln la reported to carry valuable mlnmla beyond this wldtB, but a sample 
could not bB obtain&. 
The m n d  reln han bew In two open cuts about 40 feet apart and 

lying 125 feet north of the tunnel jnst mentioned. They show a m n g  quartz 
vein, well minerallzed, and probably about 8 f ~ t  wide, although the rats were 
so brdly caved that the wldth mid not be accurately determined, nor could 
a reptesentstlm sample be -red. A nnrnber of plecerr of vein matter that 
were broken off at random a m y d  0.04 onnce of gold and 1.40 ounces per 
ton ia edlver. The gamplea were taka by Mr. John Grm. metallnrght of the 
Rureaa of Mines. 

l3-A 

!I%e Galena claim lies near the west end of Qnigley HiU about 
2,000 feet south of the Red Top, and is adjoined by the Francis claim 
on the east. The prineipd developments on this daim are a tunnel 
near the discovery stake and an open cut h u t  300 feet ta the north- 
east. At the time of visit the tunnel and the open cut were partly 
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csved, rn tb t  much of the information given is derived from the re- 
port of Davis.BO 

The tunnel wm driven through &st country rock for a di&anae 
of 3Q.feet, ta a vein that strikes N. 4 5 O  E. and dips 68" SE, !I318 vein 
was followed for 30 feet, and a winze was sunk to rt depth of 80 feet. 
The vein, where now accessible, is about 2 feet wide but ii~ reported to 
have attained in p l m  a width of 8 or 3 feet and to have consisted of 
broken quartz containing galenlt, amnopyrite, zinc blende, and tetra- 
hedrih. On the hanging wall the vain has a sharp contact, being 
separated from the schist by a b u t  1 foot of gonge, but on the foot- 
wall its s o n a t  is gradational, the schist being rsplaced by quartz 
containing some dphides. 

The open cut northeast of the tunnel shows a quartz vein abut 
a foot in width containing tetrahedrite and chalcopyrite. The strike 
of this vein is N. 4 5 O  E. and the dip nearly vertical. Between 50 
and 100 tons of ore derived partly from the tnnnal and partly from 
the open cut has h n  mined and shipped to a smelter in hfifornia. 

Developmmix on the Francis claim consist of a tunn8l dong the 
&e of the vein 70 feet in length, the first 40 feet of which is 
timbered, and a seria of open cuts on the surfme extending dor@ 
the &ike of the win, which is N. 5 6 O  E. T h e  vein matter in the 
tunnel is chiefly white quartz carrying a few s c a t t e d  crystals of 
pyrite and some gold. The vein changes from a newly mfid body 
of q& 1 foot wide at th~  end of the h b r  to a network of 
quartz stringera cutting the schist at the bmst.  A mria of samples 
gave the folIowhg mays: 

As the open cnts were filled with rnaterhl that. had cltved f m  the 
sides, nothing regarding the c h a r b r  of mineralimtion in them 
could be determined. 

The Silver Pick claim parallels the Little Meud and Little Annie 
c l a i m  and is contiguous to them on the south. (SM pl. 29.) These 

Da*, J .  A., op. cit, g. 12s. 
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claims are dtnalted on the top of Quiiley Hill near ita wed. end. 
About 200 feet at& of the western boundary of the claims tvo veins 
that strike N, 35* E. have been uncovered d the mrface by open 
cub. Thelarger minis in ashear zone about 10 feet wide made up 
of c m h d  iron-shined quartz with some wattered bunches of 

3' gafena. The second vein, exposed in an open cut about 175 feet to 
the southwest, is 8 feet wide and aweiayed 0.04 ounce of gold and 
17,%0 wnces of silver to the ton. A straight adit 150 feet long 
trending S. 34" F,. was driven to cut the veins. At 50 feet from 

m the portal it encountered a crushed quartz zone 3 feet wide, con- 
taining numerous  bunch^ of galena and mme pyrite and dipping 
about 6 6 O  HW. The remainder of the tunnel is in schist cut by 
numerous stringers of quartz an inch or two thick. 

When Cappsu visited the didrict in 1916, the tunnel was 188 
feet long, and a second vefn was expomd in the face of the tunel .  
C a p p  describes this vein aa follows: 
Near the breast ai the tunnel the main vein cansim of a 115.fmt mae 

rhtlklng N. 55' IO. and dipping SKI. end Is themfore approximately parallel 
In ~ M k e  wlth the rein nlready dwmlbwl but 11e~ 130 feet: northeast of I t .  
Thle mne conelats of 1 fmt ei calclte on the footwall and 12 feet of paarb 
and ~ h f s t ,  more or less sheeta!, the quartz grdomloatlng in bulk oper the 
country W. Little d e n 8  iil e e n  In the tnnnel, but it is abundant along 
the snrlace! cmp of the veh, The whole zone is b r a a b d  and leached, and 
large open m c b u  extend from the tunnel ta the surface. Pyrlte, arsenopyfWe, 
and mnnll amounls of galena and mhalerlts were observed, and along Borne 
of the m c k s  &poaita of a aoluble mlt, wbtch on anaIysla proved to be 
the iron mlphate melanterlte, were found, 

Jpst north of the bonndary of the Silver Pick claim on the Little 
Msnd daim a vein striking roughly N. 65" E. has been cramcut by 

I two trenches. The vein is 13 feet wide, cons%& predominantly of 
quartz with m e  Iarge areas of he-grained galena in which am 

i threads of chalcopyrite. Samples across the vein gave t h ~  following 
* returns: 
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The workings on the Pemqlvania and Keystme claims were m 
badly c a d  and filled that they were hwmssible in 1931, Davism 
gives the following description of the veins on them claims: 

Them am two prIoclpal v e h  on the Pennsylvanla claim, whieb ham been 
named Pennsylvania and Keystone bg the owner. 

The Pennsyl~anla vein c r m  the west end llne of the claim (which lies at 
the bottom of Iron Gal&) abont 100 feet wrth of the center and extends 
up the eaat slope toward the Pltt~bnrgh clrttma. The &rlke ol the v e h  b 
N. 85' E. wlth a dlp of 85' B., and f t  baa h traced for over 600 f& by a 
setlea of open cub spaced a t  approadmately 100 feet lntmals. Although there 
la a p p  of about 1,000 feet whfch has not teen pmqmted yet, hence the 
coathulw is not absolutely mtabliehed, It is quite likely that thfs vein le 
the wme one that b e q m d  in the discovery cnt on the Pittsbnrzh claim. 
The vein matter is qurtz  containing some pyrite and calcite, and free gold 
can be panned fmm -plea taken along the onterop. 

The Keyetone vein crosses the west end line of the claim at a poht 100 
feet math of the Pennsylvanh rein. It ham a strike of N. 50' a. wltb a dlg 
ai 80" S. and exten* uv the hi11 toward the northeast corner of daim, inter- - the Pennsylvania veln about 400 femt from the we& end Iim. It 
Baa bew traced along the artace foi more than feet by 20 open cuts 
on the outcrop The vein matter I s  chiefly attar@ containing a consldemble 
qnantitg of pyrite arrd arenopyrite and aome aphaledte and galena. It varies 
from 4 to 8 feet irt ddth. A tunnel starting near the western end line of the 
c1af.m ha# been drlrw for M) feet along the hanging walI d the vetn, mud o 
shaft was mnk to a d m  of 80 feet at  a pdnt near the intersection wlth the 
Pennepl~ania vein. A sample ltaken bg Mr. G r w  across 14 Inches or vein 
matter In the fate of the tunnel assaged 2.8 ounces of gold and 1.60 otlnma oil 
sllver per ton. BeVera1 ounces of h e 4  ~ 1 l l s e d  gold were obtalned by 
pannhg in a mimall opep cut 8r) feet east of the poml d the tunnel. A -He 
tagen in the shaft by the wrlter gfvm the following away: Oold, 0.98 ountle 
per ton, and allver, 0.20 ounce per t o n  

Both the Keyatone and Pennsylvania v e h  have been tram by qwn mta 
for SaE or 400 r100Zee on this daim. There la a third vein whlcb oatmopa neer 
the eagt end llne of the claim between the other two reiaa and intemects both 
*IX them. The sMBe of thia vein is N. 30" El., and it haa a step dip. It in 
developml by a tnnnel which is 50 feet long and by several open cots on the 
anriace. The re in  matter is quartz mrrying galena and some pyrite. The 
v ~ l n  IB 8 beet: wide at the portal of the tunnel but nnrrows to 12 hcbw at the 
fnm. Borne of the asaays of wenthered guarte taken from tbe mriace cuts 
ahow higb values in gold. whUe others- ahow bot a trace, indicating that the 
rfepodt l e  extremely " mttg." 

The Banjo claim is 1 ~ ~ ~ t . d  an Lncky Gulch, a small smthward- 
%owing tributary of Eureka Creek. (%a pl. 28.) The wrfm i 
strawn with quartz c a q h g  free gold. J .  B. Quigley, the owner, 
hw dug a series of open cats to locate the vein in place, but in a11 of 
them the vein uncov~red was in s black that does not appear rta be 
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in place. A funnel driven 60 feet into the hill at an elevation of 
a,lW feet t r a v e d  only blwk graphitic schist. 

Southeast of the Banjo claim and rat about the same elevation are 
c the D m  and Pythlas and Merry Widow claims of William 
7 Taylor. The only accegsible working, a tunnel, follows a quartz 
,+ vein for 90 feet to a point where the vein Is cut off by a fsult 

that s t r i b  N. 52' WW and dips SO0 SW. The tunnel was continued 
rn through the fault and 30 feet southeastward but failed to disclose 

the continuation of the vein. The vein ia compwed of fractured 
quartz sparsely flecked with sulphide. The vein strikes N. &Po E. 
and is about 7 feet wide. 

Glacier h k  and it9 tribntarias, Yellow Creek md Twenty-two 
W c h ,  have yielded considerable placer gold, and, ag on the other 
auriferous c m h ,  considerable galena is found in the oonmnhtm. 
Most of the prospecting for l d w  has k n  done by surface tmnch- 
ing, but these trenches are now so cornpleteZy caved that they show 
almost nothing as to the geology of the neighborhood. Iron-shined 
quartz, with numerous cavities, occurs both as float and croppings 
at intervals dong the divide behem the Glacier Creek Basin end 
t h e  of Eureka and Dry Creeb. The float m u m  in a band that 
strikes a few degress north of east and conforms to the general trend 
of the schidmity. A series of open cub seross the quartz croppings 
wm dug some t h e  qp by William Taylor, but as far as could ba 
a~~~r ta ined  from the surface dumps the material was predomintantly 

7 qnlrrtz with a little sulphide. 
Several p q c t  pits wem sunk on Wickemham Dome and on 

r the ridge west of the west fork of TwenQ-tTRo Gulch. A claim 
w mimed the Florence M e  was prospected by a trench and shaft, both 

now caved. At this property was a small pile of ore consisting of 
pi- of galena showing many cavities coated with mdachih. The 
galena is he-grained and contains considerable htrahedrita, The 
proqmt ia &hated at an elevation of 3,500 feet. Its location is 
shown by the appropriate symbol on plate 28. 
On a gpur just west of the fork of Twenty-two W c h  at m edava- 

tim of ofbout 2,700 feet is a prospect said to be owned by Otto 
B w e h  This property hltg been developed by two bnchaa and a 
ahaft, !25 feet apart, along a line that st*= N. 40" E. When 
visited the trenches were cnved and the shaft was full of water, 
but a mall pile of sorted ore showed that the principal mineral was 
galena, some of which was coamely crystaIline but most of which was 



finely crysta2line. rlasochted with the galena were rsphalerite and 
considerable tetrahdrite. 

The McQonogil2 claims are locahd on Mdhnogill Mch, a 
m a l l  tributary of Glacier b k  near it8 source. 

The upper claim lies at an elevation of about 8,400 feet. The 
vein, which is sxpased at the surface and developed by a tunnel 
44 feet long, strikes N. 5g0 E, dip 34" NW., and cutas graphitic 
schist. In the h c e  of the drift. 8 feet of mineralized quartz w m  
exposed. The quartz is divided into bands about s foot thick 
which are separated by seams of altered schist 1 to 6 hche;s thick. 
The quartz contains veinlets and scathed crystals of pyrib and 
amnopyrite, Galena and stibaita am said to occur in the quartz, 
but neither was seen by the writer. 

Part of the tunnel on the lower vein was cswd at the time of visit. 
'She following description is ltaken from the m p r t  by Davis.' 

The lower elafm la &so aituated on the right h i t  of the tgOEch1 but appmm- 
imately on,ne-cluarter of a mi!e toward the west and abont 250 feet lower i~ 
elmarlon. The veEn is exposed at the surface and conslw'k ,d 18 inches of 
quartz whlcb Is, free rnfllkg. One ton of ore irom thla outbop wm sent to 
a testing plant Im Seattle and mrlled, yfeldIng 480 in gold. d momcut -1 
was started from the bank of the [gulch] and driven to h-t thle vein. 
At a dintante of 80 feet irom the portal it encountered a $foot ahear mne 
impregnated with g ~ a y  cogper, stlbnite, and chalcopyrite,' from which assays 
containing as high aa 62 ounces of silver per ton wae W r e d .  This tunnel 
was extended IS feet beyond this  hear zone wlthout encounWdng 2be free- 
milllng quart% veln which it was driven to i n t e r n .  A cmaWut wm then 
driven 12 feet to the right of She tunnel along the 8hsar Wne, at ale mU ~f 
whlch the guartz vein was encountered. It wrrs dlecovemd that tba vein haa. 
been faulted and dt&~hced to the left and that the tunnel had been driven 
through the fanlt. The t~tunl  ia 4 feet by 6 feet in tbe clear and h timbered 
for the llmt 25 feet. 

Qm C R 5  

Glen Creek is one of the streamsl that has yielded a considerable 
amount of the placer gold produced from the district. The largest 
nugget was found in thia creek, and many nuggets weighing from 1 
to 7 ouncea have been movered there. Galena, stibnite, anand pyrita 
are abundant in the eoncentrab. Boulders of rhodonita are found, 
and crystah of eaasiterite reported ta have come from the concen- 
trates have been m n  by the wribr. Though them f& as well as 
the croppings indicah that the bmin of Glen Creek is a favomble 
area for pmspwting, little work has b n  done in tha headwater 
mgiori, ahd dndng the last few gears the old working have dl 
caved, 

' Dada, 3. d., op Ottu .R, lm 
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On the ridge betwwn ths Weat Fork of Glen Creek md Rahy 
C d  are seve-1 caved prospect pita and trench-. The country 
r& is a thidy foliated schist whish strikes N. 50"-7jQ E. and dips at 
varying anglm southeastward. It seams from the dhibution of 
the trenches that the veins are parallel in strike to the 8[:h&dty. 

ft The material lying on the d a c e  ia generally imn-stained quartz, 
Ir usually with numerous cavities and containing crystals of pyritc, 
0 . . but in some, specimens coam crystals of pyrita predominate over . 

the quartz. Some of the quartz oontains a lihtle &en& 

amlv 

The Glen prospect is on the west dope of Qlwier Peak. Develop- 
ment work on it consists of two kunnels, the lower one at an 
elevation of abut 4,050 feet and the upper aboat 800 feet higher. 
T h e  prospect, now the property of h e  Swisher, wm formerly owoea 
by s mall p u p ,  Tom Lloyd having the controlling interest, and 
tba tunnels were driven between 1906 and 1909. Since then no work 
has been done, and the workings are now caved and filled with ica. 

The country rock is a qnartzose quartz-muscovite schist showing 
but little foli~tion, in which the trend of the w h i d t y  is N. 20° E. 
According tn John Stendhel the lower tunnel is about 300 feet long 
and was driven along a vein that trends northeast. The vein is 
reparted to consist of a quartz ledge about 4 feet wide and a zone of 
shatbred decomposed rock, with bunches of galena ecathmd through 
t h e  quartz. The upper tunnel is on the same vain, which c m  be 
tnused by the  float for about 300 feet westward. The material on 
t b d n m p  is mostly quartz, showing only ma11 quantities of scat- - sulphide; pyrih, galena, and sphalerita, stated in the order 

t of their relative abundance, were recognized, 

c C. A. Trundy haa staked a claim, named Glen Ridge No. I, on the 
of the ridge ta the east of the West Fork of Glen Creek. Here 

the achist iu much deformed. The top of the ridge is mvered with 
quartz dmt, and large masses of quartz apparently in place crop 
out. Owing to the covering of surface material and the complexity 
of the stmeturn, it was impossible to deternine defmiteIy the thick- 
ness, f i e ,  and dip, but the vein appears to be about 20 feet thick,  
to &rika N. 65' W., and ta dip southwestward. The vein rna;terital 
is rusty quartz with numerous cavities, carrying soma scamred fine- 
grained galena and a little pyrite. Moffit *' raporta free gold. The 
development work comista of a pit now 6 feet deep. 

Y o ~ ~ P  F- H.r  The Xtsat*m BlaML Ala~ba: U.E. WI. MU- Bull. 836, p. 884, 
f 882. 
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AJ1 openings on the Ark~nsaa and Pension claims, situated near 
the head of the West Fork of Glen Creak, were completely caved in 
1931. Davis " states that the discovery open cut at the Arkansm 
claim e x p o d  
a minerallted ewe a b u t  14 feet wlde, m n w n g  of three bande of qunrte 
separated by twa bands of srhIRt from rtght to left em followa: Five teet of 
quartz, 2% k t  of mhlst. 1% feet of quartz, 2% feet or echist, 1% feet of 
quartz. A grab m p ! e  taken by the wrtter acmm the &foot quartz band 
s h o w 4  90 onnm of Naer per ton. The ore la chiefly snlphlda of lead and 
antkmony with mme nphalerlte, 

- o m  
The faowing d d p t i m  of the Humboldt pr- the prop- 

erty of John Stendhal, is in the main sn abstract of the earlier 
pubbhed Btahent  by Capp." The Humboldt prqwct lies at  
the head of the East Fork of Glen Creek, on the high ridge that 
fonns the crest of the Kmtisbna ELib,  at an elevation of 4$5Q feet, 
T h e  sthid here strikes W. 37" W. snd dips 27" 5.W. A tunnel said 
to  be 48 feet long, d r i m  westward, was so ca-d at the tima of Pisit 
that. it mdd not lm examined. This tunnel was appamtly started on 
the cropping of ~f vertical qusrtz vein that ghiges PJ. 55* E., bnt it 
is mid that the tnnnel diverged from the vein and that no quark 
&owed at the breast. T h e  main vein is 3 to 4 feet wide rand mmists 
principdy of mile-white quartz, bat with somewhat stained and 
rusty quartz a h  p m n t .  It is m d v e  and shows no notiable 
banding but oontnim some small schist inclusion& M a t e d  with 
the main vein are two or threa smaller plrraltd vains, dl lying 
within a zone that rn- a h t  30 feat across. N ~ B M U B  large 
pieces of vein qua*, b r o h  ~ I I I  the cropping, fie on the surface z 
near the mouth of the tunnel. This makid contains small bunches 
and crystals of mlphide mineads scattered thrsngh it, and bunches 
of sphabrite and galena am reported to have occurred in the vein, 

4 
No work has b n  done on the p r o m  for aeveraI ptm 

Seversl prospect pits have been dug on the ridges forming the 
basin of Spruce Creek, bat most of theae ~ V B  been abandoned. 
From the few pi- of hn-stained quartz lying on the &am near 
the caved pita it wonld wrn that the pits wem sunk on quartz veim 
or &gem, the quartz usually containing mme amnopyrite or py- 
rite. The Spruce Creek Ma. 1 claim of C. A. Trondy, on the saddle - 
betwesn sp&m and CrePice C d ,  is on a vein of-this tgpa The 

*I)Bvh, J. A,, OD. dt, p. 182. 
mCappa, L B, oy. dt. 1Bnll. 9873. p gB. 
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vein, which is about 12 feet wide and h k e s  about N. 20" E., is iron- 
dained and shows a little pyrite mineralieation. Two shallow pits 
hkm been dug on the vein, but they are both caved. 

=A AHD 8 a V E B  WIPE 

The h a  and Silver Wire claims both lie on the west dope of 
Spruce Peak, within the bash of Sprnce Creek (m pl. 28), md both 
are owned by C. A. Trundg. ~he'vein h a  been opened up by a series 
of trenches crosscutting the vein at intervah along the strike. Un- 
fortunately all the trenches had caved, so the vein could not be seen 
in place. The country rock, a quartz-muscovite schist, 8trikes N. 
WO-70° E., snd awnding to M~ffit " the vein pardels the schistocsity 
but dips at a high angle to the south, thus cutting the northward- 
dipping foliation of the schist. T h e  vein trs expmed in one open 
cut is 5 feet wide, and about one third is high-grade galena ore. The 
galena content h o m e s  less to  tha east dong the strike. According 
to Mr. b d y ,  s sample of the ore =yad half an onnce in gold to 
the ton and had a total value in gold, silver, and l e d  of $90 a ton 
during the time of high prices for silver following the World War. 

BQBm BThR 

f i e  No* Star claim held by Mr. C. A. Trundy, is on the north 
slope of Spruce Peak within the drainage basin of Crevice Creek. 
The dope is strewn with talus, but at one place a stream has cut a 
small trench about 6 feet deep. In the bank of the stream a vein 2 
feet wide, composed of quartz, galena, aphalerite, and pyrite crops 
out. The country rock is a thinly laminated chloritic schist, tha 
mhidwity of which strikes TJ. 2 5 O  E. and dips 6r0 SE. The vein, 
however, d i p  Mo SE. Mu& coarsely crystalline galena float is 
-red in the talw to the southwest, and Mr. Trundy said that at 
one place where he cleared away the talus he found a 6-foot vein of 
galena. This was covered when visited by the writer. The large 
m o u n t  of coarse talus on this slope shows that there has h n  can- 
si&&la sliding, so it is possible that rock apparently in place b 
part of s large b3wk which has suffered some movement. 

h the snrnmer of 1931 all the workings of the Alpha claim were 
caved. Lawrence Ferrara. who now owns the claim, had dug out 
the vein at one point from which it was possible to obtain a few 
specimens. Hem the vein consists of 1 foot of hkrd iron-&tined 
galena with cavities. The material on the dump was largely jame- 



smite with gome whalerite and crystalline qua*. Coneiderable 
aiderite is found with the are, The galena from the vein magd 
0.01 ounm of gold and 3742 ounces of  silver to the tan and 6-46 
percent of lead. Davjsna gives the fdlawing dascription of the 
Alpha cIaim : 

The &pha claim 1M near the top of the hill on the HRdorado Creek M e ,  
aboat a mlb from Moose Creelt. The development work mnalsta of a &me1 
120 feet long, the Ilmt 100 feet of which is tlmberes, and a ahaft B3 feet deep 
gitnnted 80 feet 5. 26' W. from the end of the ttmberlng. The vein matter 
b hlghlg Iron-8tplned quariz 9nd contain? salpbtdee md arid- oi lead and 
copper. The Worn of tbe ahaft expoml a mhemlised m e  8 or 9 feet wide 
eontalnhp three bands of highly mineralized iron-stained ma* m& about 
X foot In Mdtb. Sernethhg over a ton of ore was sorted and mck& frob the 
m~terfal excavated in &kbg tbh shaft. A grab mmple of thfe om a w e d  
by the Burean of Mines &owed 288.90 ounces of s l l v ~ r  per ton. 

-T 

&e Neverneat claim, the property of John Buais, is ZWW on 
the wuth Bide of Eldorado Creak at the junction of Reinhart Creek. 
Here the Bide of the valley is covered by a talus of large blocks of 
qmwtz porphyry, and in this talm are found many large pieces, 
consisting principally of c o d y  crystalIine galena with some pyrih 
and chnloopyrite. A tunnel a few feet above the cmek level was 
driven for more than 40 feet inta an area of mhi& inclnded in the 
porphyry but failed to enconnter a vein, though 8 little mineralized 
schist wae found. Two open cuts, one 100 feet and the other 150 
feet up the hill, failed ta locate the vein in place. A sample of the 
am ran 511 percent of lead and 24 onncea of silver axld $10 in, gold 
to the ton. 

A ~ O W Y  P E o u m  * #  
A 

4 
Stibnita is found ?mth in the placer .eonambbas and aa large 

cobbles arid bonldere in all the creeks of the district that have been 
worked. for placer gold, and Wing to the conspikuous nature of 
the vein outcrops it was the first m i n e d  to IM mined from lodes r 

(p. 353). Stibnite %bat is especially abundant in Glen, Emks, ~lld 
Eldorado  creek^. No lodes of stibnita have been worked in the 
drainage basin of Glen Creek. Mr. Quigley s t s h  that two lodes 
of stibnite on the sonth bank of- Eureka Creek were opend up by 
trenches, but in the summer of 1931 no trace of the lades could IM 
found. Mr. Quigley likewim repodd a, stibnite lode on the north 
alope of Eldorado Creek, but neither he nor the writer was able 
t o  locate it even after much marching. 

working at the antimony prospect on Slate Creek were corn- 
pletely caved when visited in 1931, so the vein codd not be examined. 
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There was several tons of ore on the dump. The ore is almost pure 
stibGte, but gome pieces show quartz gangue. C a p p ~ , ~  who visited 
the prospect in 1916, gives the following d d p t i o n  in His report: 

The Taylor mine, or, m it B commonly called, the Antimong mine, lies 
near the head oi Slate Greek, a headward Mbutary of Eldorado Creek. The 
property was flmt atsked in 1907, but the tltle lamed and the ground was 
rettakd by the praent me& It Is mid to Include a group &l claim% lmt 
tbe work aone harr been confined to the driving of a tunnel 97 feet long, with 
22 feet of mmtsl, and to the exmvation of an open cut immediately above 
the tunnel. The own cut and the tunnel show a *ng -re along which 
movement has taken place. Thia flshlure krkes N. WO. HI. and d i p  a' 8EL 
and forms, the southeast wall of the d n  ore hdyI though a little ore 11 
seen on its wntheast side. me ore bwly baa a maximum wldth of 16 feet 
and comUtntm a reticulated stockwork of quarb and stlbnlte, with irregular 
bunches and h o r m  of decomposed clayey whist, all mnch broken and con- 
fused. The eacl08ina qnarwte rschlat strikes north and dips 28' E. 

AlmasE pum stibnite occurs here in velnleta and In vefuP1, the largest 2 
feet. thlck, and in frregalar lenses and bunches. In wme places it is  mud 
and nnalteFed, but In others it is crushed and broken and condsb of mall 
-t8 of qua& and stlbntte recemented by yellow and reddleb secondary 
oxfdation products, which on analysis are found to consla of the antlmong 
ochers, atibIconZte and kermesite. me principal ore bodlea, which occur withtn 
6 or 8 feet oi the main A w e ,  seem to lle in the rhclmork with their longest 
diemMr oblique to the main flssure, the ore leu- and velnlets in general 
dfplng 80' NW. m e  stlbnite occurs predominantly as 8ggregates of acfcular 
crystals but fncludw alw mas- of finegrained material. Abut 125 tom of 
hand-sorted attbnite has been mined, most of  wblch was taken from the open 
cu t  That taken from the tannel was of lower grade, as the pare 8tlbnZte 
occurred there in amalIer bunches, and the ore contained more quartz and 
8chIaL Xn the a h c e  of fadlitlea far machlne concentration much stibnite 
that could not be aepmted from the g a m e  by hand sorting waa thrown 
on the dtlmg. 

Horn LODE 

W. M. Jnlian htrs gEaked a claim called the Home Lode on the 
wed bank of Crevice Creek about 1 mile above its mouth. Some 
work bad been done on the lode, but it was sloughed wheri visited, so 
the vein could not Be seen En place. The -try m k  is a quartz- 
marseovih schist. Small showings of quartz &.abed 9 iron oxide 
and yellow oxidation products of &ibnih and containing' a 'little 
stibnite were seen. !I%B quartz has bwn brecciated md cemented by 
l~ter  quartz. 

CldEZBou 

- Capps d m r i b ~  the Caribou lode as f01Xom : 
Carlbon lode, In the basln of Caribou Creek, mar the mouth of Last Chance 

a trfbuhry from the mntheast, Irr a Wibnite-besing lode on which mme 
development work haa been done. This property waa vidted by Prjndle 
tn XMM, and the following description ia written from information gatbered by 
PrIndle md by the writer. Little wmk has been done on the property since 

G y p &  8. B.. op. cit. (Ball. W), pp. 107-108. 
"Idem, pp. 308-109. 
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1908, and at the time it was dalW in 1QM the  haft^ were tau of mtst 
and Inactxmible. The property conat& of two lode chima, the P h e m  and 
the Carlha, which lie across the lower valley of Laat Chance O m .  !WQ 
shafts have been sunk--one, 40 feet deep, on the west bank of Lwt C b m e  
Creek, and mother, 30 feet deep, on the eaat bank. The vein strkerr N. 40' E. 
and dips abut gfO SB., is about 4 feet wide, and consists of a mhtare of 
qua* and atibnlte. In the weatern shaft a vefn of pare stlbnib 1 foot wlde 
i~ said to Ue dong the northwest wall and to become narmwsr towar& the 
bottom of the shatt. The quartz b mnsaive to crptalline end I8 intlmataly 
inter- wit4 the atfbnite, wblch occurs aa a mlxed aggmmte of fhe- 
grsbed masmire mlphide LntermIngled with admlas crsatala, the largmt 2 
inches or mare fa length. Withln the warmly crystalline stlbnite there are 
mlnglea many long pslwls of quartz, which lie pa~allel with and are mrronnded 
by the Mbnlte. Xbe country rwk enclosing the veln la much m m W  horn- 
blende whist, the general ~trlke of which le N. G0 E. and the Weml dip 
EGO NW. On Carlboa Creek, several hnndred feet northeast of the ehafts, l a  
an outmop of a flmn* that strikef4 N. 45O E. and dm 7S0 Rn. It fa bellwed 
to be the continuation or the antlmong lode but ~hows 0x119 a Iltkle ~tlartz. 

Three mmplaa of afnth~ong ore collected from this property in "1808 were 
mayed. One ylelded 4 ouncee af allver to the ton, one 2.76 oaaces of milver 
and 0,12 wnce o t  gotd, and tbe third 0.12 olmce of wId but no sllver. .Another 
sample, arrsayed for d d  only, yieleed 0.02 ounce to the t o a  No ore from this 
lude ha8 hen  marketed. 

B m m ! u m Y  - 

To sum up the conclusions reached as the mineral ~~ of 
. the Eureka and vicinity area, it may lm said the area warranis fur- 

ther prospecting. Much of it is practically untouched, and none of i t ,  
has beem thoroughly prospected. Exploration alang the strike nnd 
down the dip of the known veins would probably ~evasl additional 
om, and fuslther prospecting would probably umver hew M e a ,  
From what is now known concerning the natura of the minerdim- 
tion and the relation of the different type of veins to one another 
it is c h .  that mlphide-basring qua* veins, though e g  only 
d quantities of metals where expod ,  may elsewhere contain 
shmts,of gold om or lmge lenw of silver-baring plena and sphal- 
@rite. Xany such p i n s  have baen staked h, the past and am now 
.abmd&. The amowt of trenching and drif t ing;h an 
these veins was not sufficient. to  explore them thoroughly. 

Many facts clearly indicate that the most highIy m i n e m M  area 
and the one in which prospecting mms most justified is a tract sboue 
2 miles wide that rune from Slate Creek ta Spruce Peak and incIndes 
the drainage basins of Eldorado, Eureka, and Friday CFBB~B, npper 
Giacier Creek and ita tributaries, Twenty-two Gu~A-I and YeUow 
Crwk, and Glen Creek These creaks have furnished dl the placer 
gold, and buidem and pebblm of plena and stibnitm are fmd 
there, T h e  axis of an anticlind fold of the sehiatosity as well sy - 
the o u t c r ~ p  of the igneous follow this line. Furth-, the 
belt of outcrop of the limetone and chlorite schist occ~lpies the 
oentral part of this area 
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