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3WPE8TIGATEONB IN AUBKA MmCEB;D BELT, 1931 

To help the mbbg indmtry of A h  axld t4 &st jn tbs develop 
ment of the mineral mnl.cee of the Territory have been the prime 
motivge of the Geological Surveypa hmtigatiana in A l m b  during 
the paet 36 yesre, in wbieh nearly one hslf of the Tarritory has been 
*overed by ite mmajssance grid sxpIoratorg e m e y ~ .  It waa 
natural, themfore, that t b ~  Alaeka Railroad, when it undertook inten- 
sive consideration of the problem of finding tonnage that would 
incream its revenues, ahodd look to the Geological Surmy to eupply - 
technical. information as to the h o r n  minard depo&S dong ite 
route. and to indicate what might be done to stimulate a larger 
pmduction of minerale and induce furthm mining de~elopments a ~ d  
prospecting that would utilize ita service. Realization of the need for 
tbig informt~tion Zlad long been felt by the ofEcials m p n s i b l e  for the 
operation of the Mmka Railroad, and the need had been partly 
eupplied by the Geological SWOT, but f m d ~  to mmy through a& 
exteneive inquiry of this sort had not been available until 1930, 
when a special committee of the Senate, mmposed of Senators Howell, 
Kendrick, and Thomas, viaitsd Alaska, ntudied some of the ra i l rod 's  
problems, and successfully urged Congrass to grant it $250,000 for 
investigation8 of thie kind. 

On the invitation of the M a  R a h d  the Geological SUrp~y 
prepared d o u s  plana and eatjm,tes for tbe investigations that 
uppeared to be most Zikdy to eontribub the d&sired information ag to 
the mind re sou me^. SeIwtion of the pmb1em to be attacked 
proved dXmult, because the choim nsceasarily wm hedged about with 
many practical mtrictions. For instance, each project m m m e n d d  
must give promise of disclmiag valuabh deposi- requirement 
that was impossible to satisfy fully in advance, as it involved prophecy 
m ta the w h o w n  and unde~elopd resources. Then, too, it wm 
deshble that the search should be direct& mainly toward disclo&g 
deposite which if found would attract privab enterprism to under- 
take their development in the near future. FinaIllly, some of tbe 
depaerits thst might be worked profitably did not appear likely to 
&Turd much tonnage to be hauled by the railroad. Under theee 

rn 



limitntiona it &odd be evident &at the pmjecb that mdd be recom- 
mended aa worth und- with the funde s d a b l e  by no means 
exhaustd the h e r d  investigations that athemhe would be well 
justifled. In s large sense, all of Alaska may properly be regarded as 
indirectly cuntributorg to the welfm of the railroad, but even in 
that part of Almka contiguous to ite tlracka there me large ~ t m k h ~ s  
of corn- that me entirely unearpIored, and large anma that have had 
only the most c m r y  examination. Although areas of this sort 
might well repay investigation, they wera excluded from &e list of 
project8 mmmmded because they were not known to contab 
m i a d  de&B of value, and it therefore mmed better to make the 
selaction from other areas that had besn pmved to hold pmmise. 
Furtbermom, w v d  areas with in the mihad zone warn excluded 
because their d u e  WM believed to ik~ mmtly in their pmpective 
placers, which would not yield much outgoing tonnage ; 0th- because 
their lodm carried -mainly baae metals, for which devalopment and 
the m v e r g  of their metallic contmt in a readily deble condition 
were relatively apenaive; and still o b  b e c m  their reso- 
ooneietd mainly of @ts, building stone, or Borne othw product 
for whit& et p m t  them h only a m a l l  l d  d e d .  

After oarsful comideratim ten pmjects wem ael~abed, md ths 
funds muired fm undsrtaldng &em w m  msde svailable. Tbe 
project% that were dected involved the examhation of two areae 
pFincipdy valuable for heir cod ( A n b i t e  Ridge and Mooee 
Creek), five steaa Ualy to ba principally d w M e  for gold @nb 
b m k ~ ,  Willow -9; Wd, Moom Pw, md Val* Cneek), 
and three amas whose lodm c~mbfed mainly of mixed sdphidea (the 
Eumb area in &e Kmtiehna di~istrict, M~unf  Eialeon, formerly 
known aa Copper Mountain, md the head of West Fork of Chulitaa 
River). The generd position of these Mmmt arms ia indicated on 
the -pmyhg dhgmm (fig. 1). A genenl study of the non- 
metdlifmu resomm of the entiire @on travemd by the railroad 
w m  included in the projects to be und&&en, but the results ob&d 
were, not such as tm permit dequste detmmhation of their W t  8 L  

tbia time. 
Examinatiom wers made in the fidd in each of the  elected m m ~ ,  

dl the hown proqmta and mines bang oriticdy examind and 
ampled BO far BB time aad other conditions pazplithl. The m r d s  
#us obtaLined, trgether with dl other information beaFing on the 
problem, were then subject4 to further atudy in the l a b r a h q  and 
office, in the come of which other Geological S w a y  qmci&ta whew 
howledge and experience could be of wiatance ma freely mnsulted. 
The outcome of dl these lings of analysis haa bwm the reports which 
makeupthisvo~ume. slthough~wh&apteriapr~~~~tedaeermMy- 
ing the l a h t  and moat authoritative infonn~tion available regarding 
the districts and pmpaties ddloed up ta the time field work ia them 
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was hbhed, the m d o m  rnaketlo.clsim that dl the multn they hsvo 
pmemtd are to be legarded =-ha1 nor ssmtPing dl the problems 
that baoe arisen. Actually wne of the minea have bgen developed 
to such sn extent as to furnish aU of the svjdence desired ta solve the 
problems invol~d. At none of the pmpertiea, ia any considerable 
quantity of ore actually "blocked out" in fhe im&e&hg sense of 
that term, so that instead of specific measurements as to the quadtity 
and grade of ore the dXemnt c a m p  will yield, the Sumey geo1ogist.s 
snd engineem have necessarily had to make ntunerous aasumptiona 
add ba content with estima- and generalizations ae to the potential 
hurces,  F~lrthnrmoro, the work was planned so as not to invade 
the. proper field of the private mining engineer in .the v d u a t i o ~  of 
individud properti&, by t rather to occupy the open field of considering 
the diatricta as a whole; 
h two of the distri-ricq Anthracite Ridge and ~ i o a e  Creek, Ghm 

vdue lay in! their prospective coal resources, the examinations that 
could be mede by ordinary geologic means were not adequate to arrive 
at a h a l  judgment-of the mow- of the area but pointed to the 
deshbility of further W B  by, drilling. As a omsequence additiond 
exploration of theae districte by meam of diamond drilling was 
authoried, and thh wmk was undertaken in &e asasan of 1832. 'The 
results of theas k t g  wem not available at the time the maausoripta 
of the other reporta were EoGpleted, and rather than delay their 
publication un ti1 the later reporta could be fmhhd and incorporatad 
in the volume these rep* have been omitted hem and will be 
published Is& eleewhere. 

This is not the place to summsriae the detailed fmdhga 04 the 
&logiete aa to the me* of the difTemnt dis~cts, ELF those hdings  
are explained in detail and summ&d in the rmpective chaptern. 
8 d c e  it ta may here that on the whole the principd pvrpoae of the 
investigations wtw carried through satisfactorily and that while the 
studies in some.of the d k ~ c h  indicate that they hold little promise 
of extknsive mineral development in the near f u t m ,  othem appear to 
encourage development under existing conditions, m d  still others 
mem to be worth development when gome of the existing factors such 
as tmnspartakion or price of base metale are improved. That condi- 
tions which -'now temporarily retarding the development of Borne 
of the depodts will become more fworable omnot be doubted. The 
entire re.on is e m i n g  mom accemible each year, md ss a result 
casts are being lowered and experience is baing g h e d  as to the habit 
of the T&OUB types of deposits, so that the conclusions exp-ed in 
this volume aa ta the momea of the daerent dietricte should be 
reviewed from t h e  to time in the Iigb t of the then current mndition~. 



XIODE DEIPOSITS OF THE PAlRBANKS DISTRICT 

The fiitbanlm district 4s nnderlnjn by pre-Cambrlan rnetamorgble mhi& of 
a. 'sedimentar~r origin having a considerable range In somposltion. ThG gchlats 

are overlain by extensive gold-bearing gravel and muck in the valleys, nnd 
natural expsurea on the bl2ldde.ea and even on the mmmfh are extremely mre, 
becane of the bbeavg corer of moss and bushes. The cleavage of the szhluta 

5 haa a general wellde~ned structural trend, which in the eastern part of the 
.+ district, or -Pedro h m a  area, strikes abut east ma dlpa 15' to 45* both 

north and south. In the western part of the a m  in the vicM@ dbts t  Dome, 
the trend la slightly eaet of north, and thL has Mnmced both Lntrnsign and 
mineralteation in that area, 

The mists have been intruded bg !Eneons rock8 of sevemi m e  earlleet 
i~ a 5negraiM quartz diorlte, wblch Is well exposed on Pedro Dome. The 
diorfte was $ofollowed bs a coarsegralned blotlte granite gorphgrg and thle by 
flner-grained quartz porphyry, which in Borne d k e s  Is represented By aplitlc 
rock. These IntmsiPe mcks occnr In two grinciml area8 as elongated nearly 
parallel Wiles following tile general atroctnral trend, one north and one gouth 
of the UoldWmmn Valley northeast of Falrbanku. There are probably a large 
number of small ofshoots or dikes from these large muma, but the deep anr- 
face cover has &cured most of them, and only a few of them have been traced 
and mapped. Ester Dome baa reZ~tivelg little igneoarr m k  In the mote hiphly 
mkn~raIlzed area on Ita slontheaat side, but a few m a l l  outcropla of them rtlclra 
show that the dikes follow the northward-trendln~ structure. 

The principal mineral depoalta af economic interest, aiiile from the er-ve 
gola placers, are the gold quartz velna, Prom a few inchm to 15 feet wide. 
Mmp of these veins carry from 1% to 2 percent of tmlpbldes and free gold. 
The principnl mlghides am arsenopyrlte and stlbnite, but galena, jameaonite, 
sphalerite, and I(illlng1te have been recogniePd The mid accom~nied the ml- 
phldes in part and was d e W t M  Ln a third stage of rmpenlng of the reins. 
Adtqnate oyldenca is  available to show t h a t  the gold 19 largely prhary and 
that the tenor of arc probably wiU not change with depth to any appreciable 
amount. Much of the gold Is free, iso that a P a m  part of I t  may be recovered 
from the ore by simple meta1111rgicaI treatment. Eeonomfc condltlona, though 
p m n t l n g  some dIf8mrltles, are much superlor to tho!% in many other mining 
camp In northern latitndeq for transportation is available tbroughont the 
year, abd the camp I s  not Isolated. 
Xn 1931 there were nearly 100 gold-lde properties at whicb ~nfecient work 

had h done to allow mme rnemn-e of warnination. At about 40 of them 
pt- and development were under way, and 11 properti~s were groduc- 
iag. A considerable amount af underground development has been done at the 
Ready Bullloo, Bllly Sunday, Ryan, and Mohawk mlnea, on Eater Dome, and 
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at the Newsboy, Cleary Xi& Tolwam, Wgomhg. snd HL-Pn properties, In the 
PedM area. IPhe d e e m t  development in 'the diatrict had mnchd Em, 
fwt M o w  the surface, bnt In 1931 no worBin~  below a depth of 260 feet were 
open for inripetion. 
The Fairbanks d M c t  p&md nearly %80,M)O,QOQ from placer deposits in 

the years 1sW to 1930. It IB d a t e d  tbat medm or other mecbanfcal Be 
vim, reworking the m e  stream# and others that mid not be worked by 
band methods, may produce an even grafter amount durlng tbe next 25 mra 
It ia believed that the lode gold depoaita, whlch pmluced nearly $9,000.000 
from 1910 to 1930, if mined with adequate dnaxrclal support and skilled tech- 
nleaI and adminidmti~e dlrectlon, can prdrrce: In the ncx t 25 years an amonn t 
of g&d tbat will mmpam favorably wlth that so far slelded, by the placer 
dew&& 

~ o f s t l b l l l t e a b o a e n r  i n t h e l W & a ~ U d I l l ~ a n d w e r e ~ h  
the parrt when h i ~ h  pdca   OF mtlmong prevailed. It ln by no means nnlikeEg 
that they may be mlned again if price8 reach a gnf!lcEentlg huh lm?L m e  
antimony ores m r  In the gold lodes but nsuaIlg r i ~  minor deposits formed bg 
aegregatlan. Xu a few placm stlbnite waR depodted In the~e  lodes to the 
practlral exclmlon oi tbe other mnlphides nnd gold. 
The tungsten deposlta of the district were mined only under tbe stlmulm 

of a very high grlce durlng the World War, and resumption of miming them 
in the near future I@ not regarded as probable, in pnrt twause d their mal l  
HW and low tenor, bnt in part k a u s e  of their nlatance from marlrets. These 
d e w &  are qnaWmheel1te velm, which either have replaced -11 lenticular 
Mies  of Ilmestone or  accur as contact-metamorphir d e w i t s  in the vicinity oi 
acidic Intrusive rocka. They ere therefore to be sought In wlWy separakd 
trscta, but they are l fke l~  to be irregular and sparsely dlasemioated. 

The Fslrbmb disk& includes an are& of about 300 quare miles 
surrounding the tom of Fairbarh, which lies on Chenrr SIough, a 
branch of the Tanma River, in latitude M051' north and longitude 
14T042' west. (Sea hg. 1.) From the discovery of placer gold in 
this district, in 1902, m d  the beginning of exhnaive placer mining, in 
2904, to the end of 1930 the district produced from its placers and 
lodes nearly $&i,~poO worth of gold and silver, and it still h 
large rewrvas of these metals yet to be mined. The district and 
surrourding regions have been visited at intervals Gnce 1898 by 
many geologists of the Geological Survey, and the geology, geog- 
raphy, mineral deposits, and water rsources have been studied, with 
the result that e considerable body of information has bean pub- 
lished, This information appears in a larep: n w h r  of separate 
publications, many of which are out of print and no longer obtain- 
able. The following list indudes the principal GebZogical Survey 
publications that deal with the FairbanZrs district and with surround- 
ing parts of the Yukon-Tanana region. Those for which a price is 
given can be obtained from the Superintendent of Documents, TVssh- 
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inmn, D.C.; the one marked " free " can be obtained on application 
to the Director of the ~ ~ o g i c a l  Survey, Washington, D.C.; the 
others are out of print but may be found in some of the larger 
libraries. 
m e  gola placers of the Fortymile, Birch Cre~k. and ' ~ i a  w o n &  by 
L. M. PrEndle. Bnlletln 251, 1905, 89 pp 

Yukon placer fields, by L. M. Prindle. Ia Bulletin !B4, Im, pp. 10S131. 
Rmnnalasance from Circle to Fort Ramfin, by R. W. Itone. In Bulletln 284, 

low, gp. 12&131. 
T ~ P  Yukon-Tanana regon, blaeka: M p t i r m  of the aircle qwdrangle, by 
L M, PrindIe. snEletin 2a5, 1900,Zl' P. 

The Bonnlfleld and Rantishna regions, by L. M. Prindle. In Bnlletfn 314, 
1m. pp. aX5-228. 

The Circle prpcinct, U & a ,  by A. R. f l m k a .  In Bulletin 314,19W, pp. 187-!XM. 
The Yakon-Tanana region, Alaeka: Dewtiption of the Fairbank8 and Rampart 

quadrangles, by L. M. PPndlp, F. LT*, Hew, and C. C. Covert. Bulletin 337, 
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The p m n t  invegtigation was mdedake~ as one ~f the project% 
- under a special appropriation to the Alaska Railroad for a Btndy 

of such minerd deposits in the railroad belt as were lady to yield 
tonnage to the railroad. It waa to be conhed solely to the lode 
deposits of the Fairbmks district, the gold placers of the disltrict 
having long been the object of close attention. The I d s s  had by 
no means, however, been neglected- by the Geological Survey. The 
m a  comprehemive study of the lodes that had been made was that 
by Smith: in 1912, and later studies wem carried out by Chapin,' 
in 1913, and by Medie: in 1916. Since that time yearly reporb 
on the progress of lode mining there have been issued. 
la the present study an attempt was made to determine the am& 

of ore blocked out and the mount  probably recoverable, and samples 
were taken for assay to determine ore values and tb check the results 
obtained by private sampling, IIS most of the lode mines of this 
district mhiag operations have not been developad far in advance 
of the mill requirements, so that there am few large reeervas of are 
blocked out in an engineering sense. Neverthelem, it wm in lnmy 
places possible to predict wit,h some confidence the probable ore re- ,- 
serves and to make conservative estimates of the ore resources of 
particular mines. This has been done with a full redieation that not 
all the figures given can be supported by actual measurements of ore 
developed on three sides but €hey represent the writer% judgment of 
the. probabilities. 

The writer arrived in Fairbanks June '1, 1931, to mdertah the 
study w h m  m l t s  sra here prssented,-and ended his field work 
Sepkmbar 15. During that period he visitd all the I d e  &a and 
pro@ af which ha could obbin m y  information and made a 
study of the generd geology insofar as it had a bearing on the prob- 
lems of ore deposition. Mmy mines and prospects on which active 
work has been carried out in the past have become inactive, and the 
openings, both surface and underground, have caved so that they am 
no longer accessible. A few of these were cleaned out for the pur- 
p~ of this study, but many of them were rn bbadly caved or of w 

*M% L Y, me, W. I., and Bdth, P. E ,  A m 1 d c  recanmdasnna of  tbe FalF 
hunk# quadrangle, Alaska : 0.8. GeoI. Burreg Boll. 625, pp. LSB-216, 1018. 

a Chapin, ThmUore, Lode mining near PalFbanks: G.9. C h 1 .  Hurveg Bull. 1192, pp. 821- 
865 1914. 

*hertie, J. B., St., llrode mlnlng Ln tlra FWrbanke dletrld : U.8. Ueot. Sumr Bun. 862, 
pp. 4034?4, 1918. 
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little importance that their reopening was not justified. For those 
the descriptions published by earlier workers are here quoted or 
abstracted. I n  his discussion of the geography and geology and 
description of mines the writer has drawn copiously from the writ- 
ings of earlier Geological Survey workers in this field. For the sake 
of brevity their statements have in many places been abstracted, with- 
out making reference to the reports from which the information was 
drawn. A few of the pertinent facts of the general geology that had ' 

a bearing on the writer's special problems are summarized, but the 
general geology of the region has been adequately treated in earlier 
reports, especially Bulletin 525, and no attempt is made to duplicate 
that discussion. 
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GEOGRAPHY 

POSITION AND EXTENT 

The Fairbanks district lies within the Yukon-Tanana region, 
which forms the central plateau Province of Alaska. This dissected 

.. . -. 



plateau is diversified by many broad valleys md their m d e r  tribu- 
taries and is characterized by broad, rolling interstream areas from 
which riw. numerous rounded domes and some rather hrge moun- 
tain masses. T h e  surface of the upIand maintains remarkable ani- 
fomity of elevation throughout considerable areas. It stands 3,000 
to 3,500 feet above sea level in the eastern part of the region, gradu- 
ally falls off westwwd to the vicinity of Fairbanlts, where it is only 
abut  2,000 feet in elevation, and rises again to 3,000 feet near the 
Yukon at  Rampart. 

The domes, which rise above the general level of the upland, are 
imgularly distributed and attain elevations of 4,000 to 6,000 feet. 
Some of them are composed of stacks of igneous rock, and some rare 
made up of closely folded d ime&,  but in both t y p ~  the relief is 
due to the greater resistance to erosion of the constituent rocks. 

This great dissected plateau region is drained by two largs rivers, 
the Yukon on the north, and its principal tributary, the Tanana, on 
the south. 

The town of Fairbanks is situated on Chena Slough, rr channel of 
the Tanana River that in medium stages of water is navigable by 
shallow-draft river boats up to the town. The Fairbanks district, 
as that term is here used, includes an area of about 560 quare miles, 
mostly northeast of Fairbank (8133 pl. 3.) Tthe district is drained 
on the northwest 'by the C h a h i k a  River end ib tributaries ; its 
central part includes the basin of Goldstream Creek, a tributary of' 
the Chatrtnih; and the district includes also the headward portions 
of a, few creek basins that drain southward to the Tanana. 

A more compIete description of tha geography of the Yukon- 
Tanana region and of the Fairbah district has alredy been 
published.' 

C-TE 

QI- CONDITIONS 

The &mate, although influenced by t h e  position of the Fairbanks 
quadrangle in the interior of Alaska, far fiom the coast line, and by 
its elevation above sea level, owes its most striking characteristiw to 
the high latitude. The snowfa11 is not l a s e ,  but during the long, 
intensely cold winters the circulation af water is reduced to a mini- 
mum. Throughout much of the region the ground is frozen to great 
depths, alluvial deposits having been reported to be froen for more 
than 300 feet below the surface. Diflereaces in material, however, 
and in the position of the material with reference to drainage have 
to some extent governed the distribution of frozen ground, and con- 
siderable areas of alIuvia1 deposits are unfrozen. 

Prlndb L M., Eata. F. J., and Bmlth, P. 8.. A m l o @ c  meconnalueance OF the Fair- 
banks qaadmgle, Alaska: 6.8. Geo!. Survey Bull. 525, 1918. 
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Notwithstanding the continnance of temperature far blow f reez- 
ing, with ice on the larger stmsrns and lakes to a, tkicheesl of 5 or 8 
f wt, mnoh water circulates, £requently b d i n g  through ice already 
formed and overffowing, thus thickening the ice by successive accu- 
mulations on the surface. On the larger streams such overflows are 
a source of deIsy and dangpr in travel, and on the smaller atreams 
they form great de@ts of ice that may l iner till late in summer 
and interfere with mining, 

The Yukon and Tanans b m k  up at d e b  ranging from May 10 
to May 16. A few days after the ice breaks the rivers are generay 
clear of ice. 

The conditions in summer am similar to those prevailing in tern- 
perah  region^ except for the Ionger days and shorhr ~ a s u n s  charac- 
terifitic of northern latitudes. 

The available records regarding temperature md precipitation 
erhow frosts in June and July, but as a rule killing frosts do not 
occur in these months. The last killing frosts are likely to occnr 
between May 15 and aome date early in dune, At Fairbanks the 
first fall frost comes about August 15, and killing frosts come by 
the middle of %ptambr. 
The Fairb& district is in the eastern portion of the <' interior 

climatic province" discussed by Abh; after a, study of climatic 
records including .the year 1902. Sinm 1904 complete metmr010gic 
mrds  have been kept at Fairbanks, and these records can km 
obtained Erom the United S t a h  Weather Bureau. 

T E M P ~ A T ~  

From ~ a ?  tm September the mean temperature does not reach m 
low as 32' F. at Fairbanks, and in these months there are occasional 
hat days with maximum temperatures of 95" to 9g0. By mid- 
September colder weather sats in, and from Cktober to February 
the msximum temperature is not much ahve freezing. From No- 
vember to March minimum temperat- of M0 to 60" blm zero 
may mcasiondly owurn During nearly th% mtim time £ram O c b  
h r  to April the mean temperature is below f-, and for over 
two thirds of the time in December, January, and Februav the mean 
temperature is below zero. 

P m f  PXTATIOM 

The region i i  mrnitxrid. The average annud precipitation (rain 
and melted snow), computed from the records up to  the end of 1929, 
is 61.45 inches at Fairbanks, The graahst annual precipitation w- 
corded is 18.73 inches at Fairbanks in 1907, and the smallest 7.73 
inches in 1927. The rains are local, are mall in amount, rarely 
measuring as much as 0.5 inch at a time, and are of Bhort darakion. 

'Abbe, Flwetand. Jr., In Bmakd. A. R., The geography gad geology ot  Alilalra: U.S. 
-1. Survey Prof. Pam 46. pp. 154 ot ueq.. 1906. 
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From June to September, partidarly in Jdy and August, ia  the 
season of heaviest rainfall; from February to April, that of the 
least. There are a b u t  90 rainy days in the year, of which half 
occur in June, Jnly, Angust, and September. Snow may fall in 
practically any month except June and July, though the greatest 
snowfall is usually in January. The snowfall i s  never so heavy as 
to impede traffic seriously and in some years has ken so light as 
to make sledding difficult. 

VECtETATfON 

Vegetation is abnndant throaghout the Fairbanks district, its dis- 
tribution being controlled largely by the elevation. Timber line is 

S approximately 2,600 feet above sea level. As the tops of Pedro and 
Ester Domgs are practicalIy the only points within the Fairbanks 
district that rise above that elevation, almost the entire district lies 

S within the zone in which trees can grow. However, there are con- 
siderable areas b l o w  2,500 feet in which no trees were originally 
present, and the demands for cordwood for fuel have resulted in 
the cutting off of large areas that were naturally fomted, particu- 
larly in the vicinity of the mines. Along the floors of the main 
valleys #era was originally n god stand of spruce timber with 
many tfeasl as mnch as 2 feet in diameter, and these could be gawed 
for Inmber, but by far the greabr part of the timber, consisting of 
aprace, birch, goplar, and tamarsck, is too small for saw timber 
and is of use only for mine t imbrs and lagging 8nd for cordwood. 

Aside from the trees mentioned the vegetation consistdi of m o m  
and grass, with many h s h y  plants, including willows, alder, dwarf 
birch, bemy bushes, and other small shrubs. 

I n  spite of the high latitude of the district, farming has h e n  
carried on for many years, and a considerable nvmber of persons 
make their living from the soil by supplying f d  crops and dairy 
products to the 1-1 market. A Government agricultural station 

+ has long been in successful operation near Fairbanks, and strains 
of both plaata and Livcshk that are hardy in that climate have 

I- been developed. 
WA- SUFFLP 

Wabr supply hss aIways been a serious factor in mining eco- 
v nomica in the Fairbanks district. This is emphasized by t h ~  100-rnile 

ditch that the Fairbanks Exploration Co. built and maintains at 
considerable expense to supply its dredge operations. The topo- 
graphic relief ii~1 not great, and the topographic maturity of the 
country has rmulted in an intricate drainage pat-. There is not 
much water in any of the smdler creeks, and the small gulch= are 
dry for the most part. The region being semiarid, i t  i s  not sur- 
prising that ~prings are few, md many of t.hese occur aIong ths 
major deeper drailiage Iines. Most of the quartz mills have h n  



able to get m a l l  but adequate gnpplies of w ~ t m  for summer u$e 
by building short, ditches or pipe lines. Mill water for winter opr-  
ation has to be pumped from wells inside the mill buiEdiqp to pre- 
vent freezing in the extremely long cold season, and this scarcity of 
water for winter milling is one of the serious problem that muat 
be faced by those who contemplate year-round operations. 

Thek k little chance of developing hydroelectric energy, and ?t 
would be of very doubtful economic fea~ibility because of the cheap- 
ness of Nenana coal. This coal is used by the large central steam& 
electric power plant of the Fairbanks Exploration Co. just north 
of C'hena Slough, on the line of the MasIra Railroad. 

me volume of discharge of the stretlm is of rnirjor importance 
in placer-mining operations but is of much less significance to the 
lode mber. The subject of the water supply af the district has been 
discuswd by Parker.* I 

POPULATION AND LOCAL I m U B m E H  I 

The town of Fairbanks ie the commercial center of the distrid 
Ih permanent population numbered 2,500 in 1931. Many smaller 
settlements earlier astablished in response to She needs of the placer- 
mining industry are now practically abandoned. It is probable that 
the total permanent population of the district oubide of Fairbanks 
does not exceed 2,500 persons. There is an influx each summar of 
transients, whose number varies with the demands of the mining 
industry or with the excitement caused by new discoveries of gold. 
The sawmills in the Tanana Valley supply part of the local needs 

for lumber, and the neighboring ranches provide potatoes, vegetables, 
hay, milk, and eggs. With an excellent local market, competing 
only with supplies brought in from the Statm, farming has been 
reasonably profitable, but its further expansion is dependent on the 
continued prosperity and growth of the mining industrg. Outside 
of the articles mentioned above, the region supplies nothing but fi~h,hj 
game, and some wild fruits, Fur-bearing animals are too mrcd 
in the immediate vicinity of the mining camps to supply even the  
local demand. 

Fairbanks is an attractive town, buih an the Amd plain of the 
Tanans River and provided with all the essentials and many of 
the luxuries of modem life. It has a bank and newspapers, a movie 
theater, several hotels, an electric-light plant, and a telephone gystem 
that c o n n ~ t s  with the mining camps of the vicinity. The military 
telegraph lines and radio keep it in touch with the outside world; 

*Parker, a. L, Water mpplt of the Fmlrhnkw d ls t r id :  U.8. Gml. S u m q  Bull. 525E 
pp. 181-140, 1918. 
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h i g h  from Pacific mast ports in the United States reaches 
Fairbanks over the Alaska Railroad from Seward, an ice-free port 
at the head of k r r e c t i o n  Ray. This port is mved by pawenger 
and freight vesseIa operating out of Ssattle, Wash., at frequent inhr- 
vals throughout the year, ns we1 M by freight steamem whose calls 
are more or less imgular. Passenger ratas an the steamers from 
Seattle to Seward are from $70 up for first-class acaommodations, 
The railroad fare from Seward to .Fairbank is $47.05, to  which 
mu& be added the expenses for an overnight dop at the railroad- 

k 
operated hotel at Curry. Freight r a w  are discumd under " Eco- 
nomic fact~rs d&ing mining " on pages 52-54. 

Exprw for Fairbankg is metimes  taken from the bats at 
Vsldex and brought in by trucks over the Richadmu Highway, a 

5 distance of about a70 miles. The freight trucks from Valdez make 
the trip in about 20 hours' rrulnlng t h e ,  

Passengers will also fhd airplanes available at either VaIdez or 
Sew ard that can make the a g h  t b Fairbanks in sbout 5 hours under 
favorable weather conditions. There are fonr airplane companies 
having baees at the wellquipped and ef6ciestly lnermed Eielmn 
Airport at Fairbanlrs-the Alaska Airways, Inc, Pacific Interrut- 
tional Airways, Northern Air Tramport Co., and Gillam Airwaya 
There are published tariffs between p in t s  on scheduled routes of 
flight, and flat-rate charges of about $75 an hour of flying time from 
bsse to base, h any destination where landing areas are available. 
Alaskan8 are air-minded, and it is no mmal thing for the p m -  
pector OF ltrappe~ ta teke a plane to his remote camp, thereby saving 
days if not wdcs  of weary travel m foot or by boat. As pointed 
out by Governor Parks,' 

Tbe commemfal mhxwa and pr iqpm of avirtflon In the Terdtorg bas far 
exceedd the erpectatlona of the mmt opt hi^& pmom intermed in itsl ad- 
rapeemeat. fIba bmeilta m I t l n g  from this new method of trans- 
portation In ioeterSng T~Mtorlal development cannot be easily overeetlmated, 

h; and every m l h k  ~ncoaragement and aid bar both tb F&m1 Government 
and Territorg should be rendered. 

Roads are available for local trmmprtation to the various parts of 
- the Fairbanks district. Tha Steese Highway, from Fairbank to 

Circle, on the Yukon, p a w s  northeadward thmugh the Goldstream 
and G l a r y  C& Valleys, along which are located many of the larger 
Z d e  mines of the camp. From Summit House, 20 mileg northeast 
of Fairbanks, branch roads lead to Fairbanks Creek, Fish Creek, and 
Little Eldorado Creek. From Fox, 12 miles northeast of Fairbanks, 

"Parku, 0. b., Annual report of the gowrnar of A h 3 n  to the Becr%targ of the Max 
for IBBO, p. 89, 1080. 
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a branch road goes north up Fox QuIch and'down the ridge to Dome 
Creek and Olnes. In the fall of 1931 a right of way northward from 
Olnes to the hiveqpd dishrice ww bebeing cIertred. 
The h t e r  Dome section, 12 miles kest of Fairbank, is served by 

a g o d  gravel highway with numerous branches ta the mom fully 
developed mines and prospects. 

Automobiles are used for dl Iocal transport of both permns and 
supplies. A large'numbr of private cars am owned in Fairbanks, 
and,ththe~ are cars for hire at reasonable rates. The Fair- Ex- 
ploratioi Go,,-the largest user of transportation in the district, main- 
tains a considerable fleet of jpassenger and light trucks, as well as 
several hmvy-duty h c k s .  The cost of transportation by freight 
trucks is discussed on page 84. 

For very heavy hqding and for we in paw of the m a  where 
there am no mads the caterpillar tractor has been found most efficien , 
and there are many of them available for hire at $25 to $50 a da , 
the price depending on the loation and type of work to be done. 

f 
Central Alirska, in which the Fairbanks district is located, is served 

by an excellent w i d -  hlegraph service, mamad and maintained 
by the United S t u b  Army. Them is also s local telephone line 
which  ha^ exchange agreements with tho Government-owned M e -  
phone line of the klaska Railroad. 

During the smimer of 1931 mail arrived at F F r b U  from the 
'& outside " once 'I+ mkk, ordinarily reaching town each Saturda~ 
afternoon. There'are local star-route mail and pamnger b u m  
between F a i r b h  and Berry, m Ester Creek, and Claary and 
Chatanika, on Clearg. Creek. 

GEOLOGY 

G E H Z W  FEAT- 

The Fairbanh d i e d  lies in an area in which with very minor 
exceptions dl the rocks are either pre-Csmbrian whish or ~esowi/o 
intmives in the schists. (Sea pl. 3.) , 

The geology of this m a  was studied in detail in the yam 1903 ta 
1909 by L M. Prindle and F. 6. Katz, and the mines of the region 
were examined in 1912 by P. S. Smith. The results of their work 
we& published as Bulletin 525 in 1913. Geologists of the Alaskan 
branch of the Geological Survey have visited the Fairbanks dis- 
trict almost yearly Bince 1912 and contributed to tbe knowledge of 
the geology and mine operations of the district. However, except 
for very minor chanp in outline of rock areas the geologic map 
by Prindle, Kdz, and Smith published in 1918 is excellent. 

It was not the purpose of the present invastigrttion t o  mxamine 
h detail the geology of the area, so that in the main the g8010gk 
st&emah are based primarily on the earlier studies, 



'She geologic map (pl. 3),  on s scale of h u t  a mile to the inch, 
$10- the distribution of the more impartant geologic units. Two 
types of the Birch Creek schist ere mapped, one including the 
whist groper and tha other the crystalline limestone, The un- 
metamorphosed mdimentttry rocks shown include Quaternary and 
some Tertiary b d ~ ,  the former being repmented by terrace and 
present dream deposits. The igneous rocks mapped a m  augen 
g n h ,  prob&Iy of pre-Cambrian age, qua*' diorite intrusivm, 
porphyritic granite intrusives, altered dike rocks, and brtgalts. , . 

The metd&phic rocks c I a 4  as Birch Creek schish form by far 
the greatest part of the visible b e d r d  of the district. The latest 
dehition and description of the Birch Creek schist, and the one now 
accepted by the Geological 'Survey, is that given by Mertie? He 
describes the character, structure, thickness, age, correlation, and the 
petrographic' character of this formation in considerable dshil, so . 

that only a b~ief summary of the salient char actem of this f ormtition 
is given here. 

The Birch Creek schist includes all the pre-Cambrian sedimentary 
ro& of the Yukon-Tanana region. In this metamorphic assemblage 
ithere are wme s c b  of igneous origin that have-not been separated 
bn the geologic map, but these are not considered a part of the Birch 
Ccaek schist, It is expected that the rocks now included in the Birch 
Creek schist will eventually be subdivided when more detailed work 
is done. 

Most of the rocks of the Birch Creek schist are either schistose or 
peissoid. They include quartzite, quartzite schist, quartz-miaa 
schist, mica schist, graphite schist, crystalline limestone, and dm-  - I 

wus d i s h  The associated metamorphic igneous roch include 
granitic and dioritic gneiss, amphibolite, hornblende schist, and some 
~ericite and chlodb schists. Nearly dl of these rocks are recrystal- 
lized, but in soma of them traces of the original sedimentary or 
igneous fabric can still be men. 

Among the schistose rocks quartzite schist is perhaps the most 
cmmman, followed closely by quartz-mica schist, quartzite, and mica 
whist. The quartzite schist and quartzite occur for the most p ~ r t  
in beds 1 f o o ~  to several feet thick m d  weather into bIocky talus 
piles. 

Within this district, particulsrly along ihe ridges south of the 
Gbatanika River, there are numerous mmsesr of crystalline lime- . 

8 M m e ,  J.  W, Jr., M o g y  of the EktgleClmle dIdzi& Alaska : U.13. -1. B u r r e m  
816, gp. 1%-20, 1980. 

';#I 
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&ww asswiebd with h~firblefide and q-ts schi&, The lime- 
stone is generally thin-bedded, ocxurring as thin m k m m  bssds 
in schist, and ranges in color from white ta rather dark bluish gray. 
Lmally it contdns tremolite, epidote, md garnet. Elsewhere the 
limestonee am siliclated and contain abundant garnet, pyroxene, 
amphibole, and titanium minersls. Them rmks are dewriled in 
considerable: detail by Prindle and Katz and are of special interest 
here because where cut by granitic intrusive rocks they are in places 
mineralized with scheelite, sphalerite, chdcopyri te, and pyrite. 

The pmCambrim rocks have witbat  doubt b n  subjected to  
diastrophism during many difleremt periods. They, therefom, reflect 
in their present structure the combined s h t s  of repeabd open 
and clcm folding, faulting, and intrusion. Original bedding planes 
are in many places oblihrated and can rarely be determined except 
in massive quartxitea and quartzite schists. 
In addition to regional metamarphism, portions of the pe-Cam- 

brim roclm have undergone intense conkt  metmmorphism mused 
by granitic intmives of at least t h m  eres, ranging in age from 
pre-Cambrian to Tertiary. 

A@= 

Far many years the most accurate sge assignment that could be 
made h r  the Birch C m k  schist was that it was pre-Ordovician. 
Mom recent studies by Bfertie," however, g h o ~  t h m  rocks to be 
definitely of pre-Csmbrian age, and ha has presented that evidence 
fully skewhere. 

mTIdRP' ROCRd 

With t h ~  exception of the metamorphosed sediments of the Birch 
Creek schist the only consolidated sedimentary m h  in the districf 
include certlrin kds of brown micaoeous sandstone and conglomerak, 
cornpod pdominantIy of schist fragmenh and vein quartz, that 
m r  in a small area on Fourth of July Rill and are unlika any 
ather fixh of the district. These mch -are described by Prindle L 
and Katz;' who conclude that they are of Tertiary age and sl~ould 
probably be correlated with the coal-bearing Tertiary b d s  that are 
so widely distributed in interior Alaska. These Tertiary beds hame 
no direct bearing on the lode deposits of the Fairbanh district. I 

The intmsivs roeh of the Fairbanks district are of e s p i a l  signif- 
icance in the present stody, for it is believed that tbe gold quartz 

.Prlodk L. M., *Dd Eat4 F. J., up. dt. {BttlL 626), pp- P . 4 .  
YMprtle, 3. B., Jr., o p  tit., pp. 17-20. 
uFtladle. L M.. and fits. F. J., og, rlt, pp. -7. 



veins of the district as wall as the contact deposite in lirnastone 
BFB genetically related to  intrusive masses of granitic 4g-p. The 
distribution of these intmsives is shorn on plate 3. They include 
quartz diorite masses; biotite granite and related dike roch that 
are later than the quartz diorita and in places cut it ; and granitic 
and dioritic porphyries. All these rocks are believed to be of Meso- 
zoic age. 'Sheir character, distribution, pet~ography~ and age have 
been digcussed at length by Prindle and K a t ~ . ' ~  

W V B ~  maxo 

Near the north&m edge of the district there are two Iocalitim 
of small area in which olivine basalt occurs. This rock is evi- 

% dent19 a surface lava flow and represents the only flow rocks within 
the district. It is probably of Tertiary age and has no bearing on 
the ore depoaitsl of the region. 

5 ALLPVIAL DaWSITS 

Alluvial deposits are widely distributed in the Fairban3rer district, 
and from them has been taken the plucer gold that has made this 
district one of the important mining camps of the continent. Their 
gsnaral distribution is &own on pIate 3. Although in the headward 
portions of the stream valleys the gold-bearing slIuviurn may be thin 
enough ta be mined by open-cut methods, the larger and wid= 
valleys are remarkabIe for the depth of the alluvium, which in places 
attains a thicknew of as much as 300 feet. Much of this duv ium 
i~ soIidy fmmn to tha greatest depth ~ w h e d  by mining, though 
l d l y  there is considerable unfrozen ground in which water cir- 
d a t e s .  The mining excavations show the slluvium to consist, ~l t  
most places, of an overlying M of muck, in intermedish? bed of 
barren gravel, and an underlying bed of gravel containing the gold, 
which ha9 also penetrakl same distance into the cracks and crevices 
of the bedrmk. It is klieved that this nllnvial gold in each basin 
has k a n  &r id  by emsion from the gold lodes of that basin and 
hes h n  trumported no p a t  distance from its bedrock source. 

L 
The pleeer deposits of the Fairbanks district have been discussed 
in detail in many repode of the Geological Survey. The study on 
which this report is based was confined solely to the lode deposits, 

- and no attampt to discusa the placers is made hem 
Y .  

BTBU- RELATIONS OF SOD= 

The attempt to bring the diffemnt groups of material f o n d  ia 
the Fairbanks district into rr systematic arrangement spproximately 
expressive of their true relations and geologic history must not be 
considered final. The data are still too meager to permit more than 
a general &dement. 

'Prindle, E It., m d  Emtr, F. J., dD. clt., pp. 6844. 
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The mcks rn c h l y  folded. &~~mbent  minor folds are corn- 
mon, and so far as o h r v d  the strata are overturned toward the 
northwest. In places the folding is 80 clme that the l i m b  am nearly 
parallel, md cleamp and bedding planes 'became alsa parallel. The 
dips taken and recorded on the map therefore indicate rather the 
dip of the predominant stmctural plmes, which msy or may not 
be the dip of the bedding. 

It is beliew that  the surface p m t 4  by erusion in the Fair- 
bmka di&ct is not fax removed vertically from what wrs originally 
tbe contact plme of the pre-Cambrian schists and the overlying Pale- 
ozoic rocks. That contact plane has been regarded as one of uncon- 
formi@, but the exact relations of the +&s involved have not hen 
obsemed in this district. The presence of Paleozoic rocb to the 
northwest and of sjmil~r rocks regarded as PaIeozoic in the Chena 
Valley suggests in a, broad way an anticlinal structure for the area 
between the Beaver and Chena Ri~ers. The presence of a cdcareons 
zone in the Goldstream V d e y  rand the ex-stance of another zone, 
partly calcareom, parallel with it on the southeast side of Chatanilm 
Valley suggest, a lithologic relationship between the two. In the 
Goldstmacm zone, 61~gocisted with the calcareous rocks, there ifi some 
carbonaceous schist and mhist characterized by amphibole; in the 
northern zone associated with the calcareous rocks, ia  some earbonra- 
ceous schist and rocks characterized by pyroxene, amphibole, and 
garnet. Along the strike of the latter zone to the northeast, near the 
edge of the area, hornfels ocmrsl, and still farther of£ are fine and 
coam quartzites that show but little metamorphism. The structure 
suggested by the lithology and by the degree of metamorphism end 
borne out by the dips so far aa these are a~eilable is that of a major 
snticlinal area south of the Goldstream Valley and one in the area 
between ths Chatanika Valley and the main ridge. Them parallel, 
partly calca~eaw mnas, both of them interbedded in the & i d ,  are 
regarded as nem the uppar portion of the d i e t  series. The 
different development of ferrornagnesian minemls in the two zones 
may have been due p~rtly to differences in the origins1 material and 
partly ta metamorphism at greater depths imposed by an overthrust- 
in@; of folds from the southeast, suggested by the minor recumbent 
folds. The occurrence of less metamorphosed rock to the northeast - 
in the zone along the northwest side of the ridge s u e  a pitch in 
that direction, with snccessively y omger, less deeply buded strata 
corning into view, 

The cleavage of the m k s  in the Ester Dome area wggests a fold 
whose main axis trends nearly north. The cleavage of the schi& on 
the fib, except where the m h  are broken by later fractures, 
which is the rule rather than the exception, has relatively low dips 
both to the east and west. 
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The area north of Goldstream Vdby, including Pedro Dome, on 
the contrary, is occupied by a mries of highly app~essed folds whom 
axes trend approximately east. A very distinct axis of one of these 
folds, trending a few degrees north of east, passes just north of 
Pedro Dame and extends eastward along the north side of Fair- 
banks  Creek. The intrusive quartz diorite of Pedro Dome appar- 
ably came up along a break near the crest of this fold, wbich is not 
symmetrical, the cleavage of the Z>eds to the south dipping 10"-20' S., 
while north af and dose to the axis the beds dip 30°-56" N. 

me structure outlined above is intricately cut by a double series of 
closely spacad faults, some of which are of considerable magnitude. 

E The major faults in the Ester Dome region have a strike either 
almost parallel to  the axis of the fold (north} or perpendicular to it 
(@a&). The main frdures in the Pedro Dome ,area have easterly 
trends, and the less conspicuous faulte strike nearly north. 

3. . Much fracturing along both series of bre& took p h  before the 
mineraLizing mlution erame in, fur the princigd veins of the two 
areas follow the characteristic structural lines of the district. Thua 
on Ester Dome practically all the veins strike within a few degrm 
of north, and nwr Pedro Dome most of the veins strike east. 

Movement has continued along these same lines up to the present 
time. The original veins were shattered at least three times and 
probably mare and rewmented by later mineraIixation; Afhr the 
mineralizatian was comp1eh, movement along both series of zones 
of. medmess continued, as indicated by the widespread displacement 
of the veins. Faults occur both transverse to m d  parallel with the 
veins, but they all canform to the major trends of the original 
structure, 

CONTACT METAMORPHISX A m  -ATXOH 

The contact effects of the intrusive rocks seem to have resulted 
principdy in tbe production of biotite and andahsite from the mom 

-+ micacaous schists and masses of hornblende, garnet, and epidoh 

L;' 
rmks from the more calcareous members of the Birch Creek. In 
three localiti-t the head of Pearl Creek, a tributary of Fish 
C d ;  on the divide between First Chmce, a tributary of Gald- 
stream, arid S h l e  Creek; and on the ditch line about a mile north- 

% we& pf Fox-limestone members of the Bircb Creek schist carry 
b e s i d ~  the usual coontwt-metmnorphic lime silicafe minerals ap- 
preciable quantities of schwlite (calcium tun&b). Near the head 
of Cleary Creek about three qumters of a mile fmm the Newsboy 
Summit a lens of limestone has Been altered by contact metamorphism 
to a mass of heavy lime die*, with a considerable quantity of 
massive pyrite, sphalerite, and chdcopyrite. It is noteworthy that 



this pham of minerahition - apparently slightly earlier than the 
last perid of quartz-vein minemlization. 

The gold mineralization of the region wm intimately connected 
with the acidic intrusive rocks. Most of the gold quartz veins axe 
found in- the schists near either dikes or the larger stocb of in- 
trusive rock At the mouth of Skuogy Qalch veins have been traced 
from granite into the s u m d i n g  schisrta, but in general the igne- 
oms rucks, even thoae of the acidic type, are not highly mineralized 
and contain few veins and none that have been proved of economic 
importance. Although the developed veins in the main &re rela- 
tively near We8 of igneous rock, mineralization has mrmd where 
there is no surfsee evidence of the prmme of intrusives in the im- 

-4 
mediate vicinity of the veins. This is notably true of the strongly 

r' mineralized areas pt the head of Fairbanks Cmk and on &teF 
Dome. At the Ester Dome locality there are some ralstively h- - -  +'-- , 

4 - conspicuona aukmps of qaarh monmite parphyry, but no heo+u$ 
h ~ r m k s  were sem in tbb raJher extensive unaergIound g n E .  
i L. - .-. - _ , 

..I 
It appears that the principal control of the localization of min- 

/ J  - erdization was structural, and m a mathr of fact the structure also 
,:- ':; rcontrolled the podsition and diraction of intrusion of the igneous . -. . "- rocks. 

vTf, -&< ECONOMIC OEUWQY 

-., 6 1 mgabt 'ILESOUBCEB A m  mDVmxomT 
I The mineral resourns of the Fairbanks quadmngle, that have b n  - .:/ % productive ~ K J  date on a very large d e  are the gold plgeera, but gold 

,-:k ' lode deposits near Fairbanks have been productive since 1814 and 
at intervals some shipments of ore have ben made from lodes carry- 
ing tungsten and antimony. A little stream tin and rutib have been 
found in some of the placers but appamntly not in mmmercia1 quan- 
titiea. No deposits of nonmetallic mimmls, limestone, or building 
stone are known that are of more than minor focal commercial value. 
Pertt deposih are not unmmmon, but in view of the exbmive coal 
minw in the Nenans field, 70 miIes south of Fairbanks, the peat 
is not regarded as of commercial importance as a fuel, though 
experiments have indicated its value as s fertilizer. 

The developed gold deposits, both lode and placer, tribubry to  the 
tawn of Fairbanks h ~ v e  yielded large amounts of gold. The fellow- 
ing tables present s summary uf gold and silver praduction of this 
district, which is the most productive area of gold in the interior of 
Alaska. The quantifg of dver in both lode and placer bullion pro- 
duced in this district is sa mall w to be of little moment, being only 
0.5 pemnt of the total value of the bullion. Up to the end of 1980 
the lode mines isrs estimated to have produced only 2 percent of the 
total gold-silver bullion produced in the Fairbank district. (See 
fig. 2.) 





Gold and eilcer produced i n  the Pairbanh dial*, Alaska, 100.Y-0 
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As will be seen from the table, for many yeara the ore milled has 
averaged over $80 a ton. This probably msans that at many prop- 
ertia there are reserves of blocked or partly blocked ore ca~y ing  
: l a  than SO a ton which could not be mined under the methoda of 

A mining and milling in vogue in the past. 
>. At mme of the more progressive mines in the, district, notably at 

the Mohawk, on Ester Dome, and the Cleary Hills, Crihs & FeIdm~i, 
and Xewsby, in the Pedro Dome region, costs of operation have been 
brought, down to a point where $10 ore can be worked at a profit. 
It is the writer's opinion that operating cosb can be lowered even 
more by properly *opening the mines and providing sdequate milling 

5 equipment to make possible greater recovery, as is Mng done suc- 
cessfully st mines in California where the ores premnt very similar 
.mining and metallurgical problems. 

a 4 
Scheelib (tungsten-bearing) conmntmtes from the deposits north 

of Gilmore Creek ~ n d  at the head of Pearl Creek, n tributary of 
Fish Creek, mere shipped during the war period of high prices. 
Over $100,000 worth of high-grade stibnite (antimony) has baen 
shipped from various pmpl.ti.es tributary to Fairbanks during the 
high-price period of the war and also in 1926 and 1927. It is not 
possible to give exact figures of production of either mineral without 
divulging confidential jnformstion. 

The developed gold lode deposita of the Fairbrmks district are 
divided geographically into two g r o u m n e  p u p  on EMer Dome 
and the other in a long* narrow mna trending eastward from the 
head of Dome Creek, north of Psdra Dome, to the head of Fdr- 
b& Creek, a distance of 8 or 9 mila. This does not mean that 
other areas are devoid of gold veins but rather that they ere scsrcely 
prospected and so far have disclosed no bodies that have tempted 

, developmeat. The developed tungsten deposits dl fie dong the 
northern boundary of the large mass of porphyritic granite that 
fomns the,divide south of Gilmore Creek. It is b e h v ~ d  that aheel- 
ita may be found in other pIacas where limestone lemm of the Birch 

L: . C m k  schist are found in close association with acidic intrusive rocks. 
The antimony deposits are clmly associated with the last period of 
metallization of the gold veins, and pocIreB or lenses of ectibnite may 

3 
be found in mmy af the veins and lodes narmdly worked for gold. 

ITISTORT OF mBM(3 

As is true h so many gold-mining camps, the discovery rtnd early 
interest in the Fairbanks &strict was due to the presence of placer 
jpld in the stream alIuvium, the search for the lodes from which the 
placer gold was derived coming later. Placer gold was first found 
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in the Tmna Valley in the early seventies, though no depotsite of 
commercial importance were then deve1op.d. During the next 20 
years_ placers were mined in several tributaries of the Yukon, but 
the great stimulus to prospecting in the Ynkon Basin c a m  in 1896 
to 1898, with the discovery of the bonanza plawm of the Klondike, ' 
when numbers of prospectors spread over that entire region, In 1W1 
a trading station called Fairbanks was &Mished near the4 present 
site of Pairbwks; and the next yew plater gold was discmered and 
claims were staked on Pedro Creek and some of the neighboring 
streams. When the news of these dimveries became generally 
known, a stampede to  the new-found diggings took place during the 
winter of lMH-3, h t  the contrast between the deeply buried plsosrs 
of this district with the more easily acccsibIe and phenomenally 
rich placers of the fllondike region dsmpened the general enthu- 
aiasm, and no p a t  impetus to mining resulted from it. 

During the summer of 1903 the district developed slowly, but that 
mason's output of about $40,000 demonstrated that paying ground 
was p-t, and the next summer rapid development started. It 
was soon f omd that throughout much of the district the pay gravel 
was deeply buried beneath a thick, barren, and mWIy frmn over- 
burden. To mine the pay gravel therefore necessitated the use of 
thawing devices and hoisting machinery and the development of 
routes of transportahion from the n a v i e b b  rivers-to the p u n d  b 
be mined. The earlier trails thus gave plam to wagon roads, and 
thme in turn ta a narrow-gage railmad (now abandoned) and finally 
to the permanent system of e x d e n t  automobile roads now king 
built through the rooperation of the Alaska Road Commission, the 
Territnrial Highway Commission, and the miners. 

The development of the town of Fairbsah has kept pace with the 
dev~lopraent in mhhg,  md mi no^ supply pointa have come into 
existence on the molst productive creaks. 

The early development of the district took place under conditimsl 
of very high costs, a13 heavy supplies being brought in during the 
summer mason of open water by way of the Trsnana River. For 
a b t  5' months each year the rivers are frozen. Mom recently, with 
the completion of the Alaska Railroad from Seward to F a h r h ,  
opened to traffic in 1924, transportation has been graatly elrpedihd 
md costs l o w e d .  

During the pars that have elaped since the pioneer days of this 
camp there has come about the expected change in mining methods. 
The early mining was done largely by band or by operations a- 
playing onIy a d l  number of men and a minimum amount of 
heavy machinery. With the exhaustion of the bonanza ground, the 



amploymeat of m~~:hinerg h a  inmuwed rapidly, including app* 
ratus for steam and cold water thawing of the frozen ground, hoiste 
d scrapers of variow types, and more recently large dredges, which 
with only a d crew move enormous quantities of material that 
could not be profitably mined under the old methods. 

J By the time Fairbardm had become established as an important 
gold placer amp,  the inevitable *arch far the bedrock EWUTCB of lthe 
gold began, In briefly tracing the histarg of the development of 
M e  mining in the district the writer is under p a t  obligation to 
J. D. Harlan, one of the mining engineers of Faitbmh, who had 
compiled a very complete history of the lode development and 

B who generously oiFered the use of his manuscript, from which the 
following statement js largely summarized. 

The fin& quartz claim, the Blue BdI, was locrtd in 1903 on 
Chatham Creek, but it was not until late in 1908 that much interest 

*c was shown in lode prospecting. By 1910, however, veins carrying 
much gold had been found in Skmgy Gulch and on upper Qeary 
and Fairbanks Creeks; and it had been shown that s zone of ~abun- 
dant quartz veins extended from Big Eldorado Creek &ward acrasa 
the hesds of Cleary, Willow, Bedrock, and Chatham Creeks t o  Wolf 
and Fairbanks Creehcs. Pocket-hun ting methods were followed, and 
considerable mining was already in progress. 
In 1909 maney wa9 raiwd in Fairbanks by popular subscription to 

build a 8-damp mill, and by the end of 1910 about 150 tons of ore 
am1'aghg $117 to  the ton had been milled At t$a a d  of 1911 there 
were 6 milla in the district, and in that yyear 8'35 tom of ore milled 
yielded W3.M s ton and 26 or 20 properti= were under development. 

The produdion of placer gold in the F&banks district declined 
from 8,850,000 in 1909 to $1$10,000 in 1917, As the placer produc- 
tion began to decline, the people of the district naturally grasped at 
the b o p  of Bustsining the prosperity of the camp through tbe devel- 
opment of lode mines, For this reamn, no doubt, many lode mines 
that did not j d f y  development wore pramated, hsmced, and oper- 

~r atsd for a time. In 1919 over 2,000 lode dahn had been &Iced, 
and 60 of them h d  been partly prospected. Six mills had been b d t  
and an equal number were under constmction. In that year 4,700 
tom of ore  was milled, yielding an average of $41.58 a ton. 

t The pet& of lode mining was =ached in 1913, when mom than 
l2,000 tona of ore was milled, nearly twice the tonnage attaind in 
any other year up to the present t h e .  The decline in 1914 is attrib 
nted to a reaction from the enthusigsm that in 1912 and 1918 had led 
many p m n s  toi embsrk on ill-advised ventarea without a propr 
appreciation of the enginaerjng and economic factors involvd 

1- 



From 1915 to 1928 lode mining was at a low ebb, the output in none 
of those.yeam reaching s total of 2,000 tofis. It was generally rec- 
ognized that mining costs were tm high, and many projecte were 
postponed pending the comp1etioa of the Alaska Railroad. 

After the raiIroad was buiIt, in the snmmer of 1933, them wm a 
moderata revivd in lode mining, and the output hm besn rnsintained 
to the present time st a rate of 2,700 to 6,000 tons of ore a year. The 
principal producers during recent years have been the Hi-Yu, Mo- 
hawk, Rhoads-Hall (later named the Clesrg Kill), Wyoming, Toln- 
vana, Henry Ford, Little Eva, and Eva Quartz mines. Considerable 
prospecting has been done on certain extensive mineralized zonest, 
notably the Ryan lode, on W r  Dome, but no development work 
has been undertaken on them. 

The mines of the Fairbanks dietrict em well ~ i tuabd so far as 
transportation is concerned. Mast of them are reached over good to 
excellent automobile roads leading from the town of Fdrbnks, the 
northern terminus of the Ala~ka Railroad. 
T h e  470 miles between %ward, the muthern coasf termbum, d ' 

Fairbank is made in 18 hours actual running time for the mixed . 
passenger and freight train. At p m n t ,  however, trains are not 
operated at night, so that an overnight stop is made at  CSav ,  where 
the Government operates a well-appointed hotel. A train servim 
once a week in each direction is maintained throughout the year, 
with some extra service during the summer. There are regular 
freight schedules and such extra freight trains as are required by 
the traffic. 

Passenger farm on the railroad are fixed at the rate of 10 cents e 
mile, the fare from Seward to Fairbanks being $47.05. Freight rates 
seem high to one accushmed to rates in the States, but in view of the 
di fficnlties of maintenance and operation in this remote ragion and 
under such edrernea of temperature and precipitation as are found 
along the Alaska Railroad higher rates than those prevailing in the 
St~ten are obviously well justified. 

The fofloming table gives the freight rates of 1930 end 1931 for 
certain commodities of particular interest to the mining ind&rg= 



hCghd &WB p r  ton (2,000 fmWbd8J OA certafs cxmrmWies from Beattie, 
WQsk, to FaBbonh, d h l - ,  1930 and 1931 
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*ttk Fairbmks to PeErbanks 

Fairbanks is aIse served during the summer by several passenpr 
busses and regular freight truck lines, operating over the Richardson 
Highway between Fairbanks and Valdez, a distance of 370 miles, 
and over the Steese Highway between Fairbanks, Chatanika, and 
Circle, on the Yukon River, a distance of 180 miles, where connec- 
tions are made with the up- and down-river boats. There is also a 
star-route mail bus in operation between Fairbanks and Berry, on 
Esgr Creek 12 miles west. 

During 1931 the pmsenger fare aver the Richardson Kihway 
between Fairbanks and Valdez was at times as low as $225, owing tm 
competition, but was uaunlly at least $45. The reguEmr round-trip 
c h a ~ p  for passengers between Fairbanks md Chatnnjfrs, at the 
mouth of Cleary Creelr, is $5. "Drivp-yourself " cars can be hired' 
at Fairbanks at $4 to $12 a day, dependent en type of car, length of' 
trip, and character of roads to be driven. Aukornobiles can be used 
from April until nhut  the first of the year in the Fairbanks district, 
but the extremely cold weather of the winter makes driving u n w - '  
fortable and gomewhat uncertain, 
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During the summer there is always much tmcking in progress, far 
it is at that time that most of the fuel and heavy supplies are moved 
from the railroad ta the wrrions mines. The rates given below are 
usual fop ordinary hauling antrack. Probably even lower prima 
could be obtained an long-term regular shipment contracts, thmgh 
these rates sppwr to be tao low for j o b  involving the handling of 
large piem of machinery or "special cam1' 

OWE rates per  ton for mmnm tm.&hg k the Fairhflh ddat-rfut 

Flrirbanb to Uhatanikri, 50 milea -----------,---,--,-,,, $6.26 
Fairbanks t o  Qearg, 25 miles ,,-------------------, 6.00 
Fairbnnks to hlrbanks Creek, 56 miIw ----,-, ---, --,,---- 7.00 
Fairbanks to Bster Dome, 12 miles_ ----,,,,, -- -,,,, LOQ 

A large part of the very heavy freight, such large pi- of 
machinery, mine timber, and hydraulic pipe, which mud be mwed 
from localities without improved roads, is moved in winter. Travel 
in the winter can go in prrtctica1ly any direction, as the surfme i~ 
frozen and for the mod part covered with mow. Caterpillar tractors 
are extansively used for motive power, and the sizes most commonly 
used have 50 and 60 hor~epower ratings, mesa machinm will had 
from 2 to 4 bobale&, fully loaded, with ease, There ara mveral 
caterpillars for rent in the district at prioes ranging from $40 to $50 
a day, which includes driver, bobsledu, fuel, and oil. On work 
involving long hnuls the loaded trains average 20 miles a day. 
Wintar freighting is usually done in March and April, after the 
mverely cold weather has moderated. 

'1Che Fairbanks diskriet bas dwaya bgen primn13y r placer-mining 
camp, and moat of the men who ham gone into l d e  mining are 
tho88 whose previous mining experience was gaitled in the p h r  
min- - There arpr of mum, a few notable exoepticim, but rnmt of 
thma now engaged in lode mining lack an exhneive hawledge of 
the intricmies of that craft and have has little experience in the 
mining and timbering of lodes and veins. The labor situation ia 
peculiar in that placer operations afford wsrk for nearly the whole 
male population during the summer but offer little employment dm- 
ing the remainder of the par .  Fnrthermora, the apply of expe- 
rienced hard-rock &mi is mall, and should l& mining in the 
d i c t  be expanded to the extent of ita pibilitias,  more axpert 
quartz miners than are nvaihble will be neded. 
In 1931 wwea for mine labor in the Fairbardm region r m p d  

from $5.25 to $6.60 a day and bard, muldng a total labr  charge of 



$7 to $8.60 a day, ns it is general17 agreed that it cash about $9 B 

day per pemon to run a suitable camp boar* md bunk how.  
Although at first these figures seem high, they do not appear un- 
reasonable compared with wagm paid in the S t a h  (see following 
table), in view of the factors of climate and costs that must enter 
into the alcultrtions. 

b d w d  for fuel can be landed in Fairbanks for $10 s cord, a d  
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sawmill blbcge and dabs csn h p u m h d  for a little less. 
Ordinary mine timbers can be bought in Fairbanks at abut  6 

centa d n g  foot for delivery in ~airbanks, Large timbers with 
6 to 10 inch taps and 14 to I8 feet long would cost from 12 to 15 
wte a running f a  One mntmtor sells 17-foot poles with 5 to 
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6 inch top delivered at the property for $1 s poh, and pol= 16 feet 
long with 2 to 8 inch tops for lagging st $8.50 rr cord of abod 90 

L pales delivered at s mine on Ester Dome. 
Owners of mines on Fairbanks and Qmry Creeks: pay about $14 

to $16 a cord for 16 to 18 foot timbers which average from 2 to 
6 inch tops and from which some frame timbers can be cut, though 

* most of the poles de l ived  in 1931 appearad more suitable for lag- 
& thm for posts and caps. Sawed spruce timbers for mill con- 
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struction at the same points were delivered at $40 to $60 per 1,000 
bard feet, the price depending on the size and length. 

Spruce lumber cut from local timber delivered on a job using 20,000 
board feet or more will average $50 per 1,000 board feet, which will 
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include all dimension material. Large selected dimension timber 
s e h  for shut $80 per 1,000 board feet. C o r m e d  iron for exterior 
of milla kteils for 10 cents a square foot. Celotex or its equivalent 
for intmior insulation and finishing mttterirtls retails for 9 cents and 
plasterhard for 8 cents a square foot. 

Steam power hm been used in the Fairbanks district practically 
to the exclusion of all other forms of prime movers. Wood fuel was 
used until rail transportation made coal from the Nenana field avail- 
able in 1921. A few small gasoline engiues, many being old automo- 
bile engines, were used to run prospecting hoists and 'blowers and 
even milla 
In the spring of 19al the fir& semi-Diesel engine at a lode mine 

in the district was installed to m the Mohawk mill and proved pery 
'tatisfactory to the owners, as the power cost was cut to nearly one 
fifth of that incurred when using a mal-fired steam plant. The sec- 
ond installation of the sort was at  the Cleary Hill mine, where a 
1W-horsepower full Diesel engine was iinstdled during the summer 
of 1931. These planta have demonstrated the great savings in power 
mt that can be obtained by the use of this type of internal-cornbus- 
tion engines. The writer believes that the Diesel engine will be 
found to be the most economical power plant for all but the very 
smallest u ~ t s .  

Coal from the N e m a  field was delivered in retail lots in Fair- 
banks during the mmmer of 1931 at $8 a ton for mine-m and $9 
r ton for lump cml. Lower prices am naturally quoted by the c o d  
producers and dealers for carload orders for delivery ~t mines, and 
it was reported that during 1931 mines on Ester Dome were obtain- 
ing coal delivered at $6.50 a ton, and on Cleary Creek at $10.50 a tun. 
No doubt large uwrs of ma1 who mntrmt directly with the mines 
for their supply are able to obtain even more favorable prices. 

The Standard Oil Co. of California is Sha only whol~ale  dis- 
tributor of petroleum products in the Fairbanks district. Its sched- 
ule of prices during the summer of 1931 for delivery at its warehouse 
was as follows: 
Gasolfne Sn drums of 60 gallons or more, 28 cents a gallon. 
Dlewl oU, gravity no, fn drum# oP W gaIlon8 or more, 22 cents a gab. 
Lubricating oila, in dmms: 

Gamllne motor oil, fn &gallon lob, 90 center st gallon; In barrel. lots, 75 
cents a gallon. 

Diesel englne oil, fn barrel lots. 80 cenb a gallon. 
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Campressor 011. In 5-gallon lota 19 cents a palIon; In barrel lots, 74 cent8 
a mllon. 

Red engine (bearing) oil, In &gallon lob, 80 eentr a gallon; in barrel low, 
68 centa a galIon. 

Lnbrlcatlng greams : 
Automobile grease, In Wpamd lota, 14.8 cent0 a pound; in &me1 lob, 
11.25 centb a pound. 

Cop g m m ,  In Wponnd lots. I225 mntnta a pound; in barrel 10th 1025 eenw 
a pound. 

(IaatIIm Mlnem' Gmalte, $4.05 a box of 120. 

It is nnderstood thkt on term contracts for cansiderabla quantities 
of petroleum products B reduction from these prim is given. 

It is generally m p p o d  by those unfamiliar with Alaska that the 
& of supplies is prohibitively high. This may still be true for 

C, soma of the more isolated mining camp but is not true in the Fair- 
banks district. As a matter of fact, prim in the retail &ares during 
the summer of 1931 appeared surprisingly low. As a rub they were 
not as much above prices in the States as the additional b n d w  m d  
freight rates geem to warrant. 

Quotations of the prices charged were obtained from the Northern 
bmrnercial CQ., and the S a w n  Hardware Co., the two largest deal- 
ers in snpplies usually associated with mining, The prices quoted 
worn those normally given to mine operators who buy in larger quan- 
tities than an individual and presumably represent mom nearly job- 
bing quotations than retail prices. For the sake of comparison with 
prices in the States the following table includes the wholesale price 
at Seattle for the mme commodities, obtain& through the c o u m  
of the Fairbanke Explaration Co. 
No attempt was made ta learn the prices asked for foodstuffs end 

clothing in detail, as these are more personal ihns. So far as ob- 
m e d  the prim quoted on fdstuffa by the chain stares as well sa 
hy the individual merchants were practically the same aa Seattle 
prim plus freight and handling charges, Although the price for 

L board in the district is mually assumed to be about $2 per man per 
day, the m i m  with large crews are able to cut the price much below 
that figurem 



In camp con&mction in the F'arbanks district two mndltions not 
nnmmon elsewhere must be met. The mod important is the neceb 
city for tight, imulahd conetruction of all honms, including camp, 
mill, and hoist, to withstand temperduree of 40" to 60° behw mro, 
which will be encountered during the wintar. This problem hm beeP 
faced by many mining companies in various pam of the world and 
is not difficult of mluti~n. It simply means that cemp construction 
will tmt more thm in places favored ;by a milder climete. A second 
factor to be considered is the necessity for dequate protection of all 
buildings ttgainst in& during the summer. Both of thwe pmb- 
lems a n  be met sumssfully in s number of ways. The methods used 
in northern Canada have been described in detail with working 
drawings." 

At the Ludq ghot mine, on Craigie Creak, in the Willow Grmk 
district, Alaska, the problem has &n well sel~ed by observing the 
following specifications : 

Rormd-point h d a  .......-.,.-.-.--.--------------------- 8& .....,...,.. 
dowa ....... 
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P 

p r  domu ......- I- 
drill &eel, salld ..................................... lmr poand..._.. 

tee! d t s  -,---..-...-.-------*-----+*----+.-+---..++-..------ per ton ...----... 
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pm luo wundm.. 

All lmlldinga are caasrd d t h  double abeethg laia d i a g m d l y  h o m  
direction& Tarred bal1dI.q paper ia laid horbntally b h w n  thla dwble 
sheetln~.  The wtuIde of all baildinge l a  covered with a light-weight mmpoal- 
ffon roofing paper carefnlly nafled and tarred at all joinh. The fndde in pan- 
eled with 1nsuIatlng board. All bnlldinge are donble-windowpd, and the main 
entrances arp vestIbn~ed~ Flows are double, wlth buildkg paper b e t w e  Fin- 
ish floors are % by 4 inch tonme and graove, vertlcat-grained pine. Eeathg IE 
done by hot water, pped from the cooling mema of the Dleael engltles In the 
power honw, T h e  honees are Wpped with concreb%brick chlmnega for stovm 
for aaxlllarg hebtlng Wb. 

With careful consideration of proper inrmlation end adequate de- 
vices for heating, the housing problem in the Fairbanks district pre- 
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s n t s  n~ features that cannot readily be mlved by my builder 
familiaf with a rigorous climate. 

~ T ~ ~ I C A L  DATA 

It is not the purpose in a report on the geology of the ore deposita 
of the Fairbanks district to go into a detailed discussion of the metal- 
lutgg of #e oras. It will be sufiient to  point out that similar orss 
are being handled in California and Oregon snd elsewhere in AlasEca 
in relatively simple milk with savings reported to be ss high as 95 

. to 98 percent of the w a y  values. 
Such savings as are shown in the accc)mpanying table mre attained 

5 only by good planning and close supervision of mehllurgksl plants. 
Thie table givea for comparison the character of ore, type of equip- 
ment, mining coerts, and metal recovery of six typical mines bat ing  

5 gold ores that include various types of deposih. 
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The adequate planning and design of the mills h the FaiGmh 
district have, up to the prwnt time, reeeived only mant attention. 
The ores mined in the past were of high grade, and tailing 10s- 
of 15 percent, more or less, were not considered of much importance. 
So far as is known to the writer, no mill in the diatrist is operating 
any device for saving concentrates, though the primary ore carries 
aa much as 2 percent of suIphides, some of which are rich in gold. 
NaturaUy there are large tailing Posses. Sampling of some of the 
mill tailing dumps indicates that thay will in a11 probability be 
reworked when those properties are put an an eflmive operating 
basis. 

The mills that were in operation in the Fairbadm district in 1981 
were the Ready Bollion and Mahawk, on Ester Dome, and the 
Chary Hill, Soo, and Clritea & Feldmm, ha the Pedra Dome area 
The equipment of t h e  miUs is shown in the following table, 
together with that of some of the nonoperating mills. 

Polmrdm* -tT -- - 
Bnllimk,.. Jawemdm -... P Nlm- 12 by 4 h t  W m l  l I8 1- 

a3 mah. pie*. d m d .  &A. ..... ...... Mohawk .......... .....do ........ &root Lane Chris do Beml-Diesel, 15 X!4 tml Sl 
type mill, a0 honepwer. h o w ,  
mesh. 

Elk Paul ................ dm ............- da .......... ----do ...... W d  amm,PD I6 torn. UMDor 
&pmw. abtrr. 

Ehm .................. do ........ Batnrnpr ........ -.-..do ...... Wood steam,M lbm N 
hursbpowor, bourn. 

Nom of thew mills have my concentrating devim, and in m& 
of the mi& no provbion was made for e m  staring tailin- 

.............. S--- 2 -, a0 8 bg %fwt Gaaolina, 10 b10 II 
mesh. 9*. llornamwm+ hum. . 7 P 6 atampe, XI 12 b ~ 4 - f m t  Dleae1,100horab S 2 0  toma, 91 

B%s -h. plate. power. h-. 

mm a ~ a .  
man (old). 

&,lee a gdd- 
man (new). 

Newsboy .......... 

Qh ................. 
Chatham (dis- 

rnmtled). 

Wyomlag ......... 
Tohank ......... 

m h a .  ..... a0 ........ 
.----do --.,.. 
7 by &inch 
Do- jaw- 
m u k .  

do .---., 
7 'by Wn& 

.,_--no .......... 
mbs~nrodmm, 

9p w. 
5 mp* 90 

mesh. 

..... do ............... 
10- .... -. 

8 W s(oot 
pl- 

10byCFwt 
pleta. 

---.,do ...... 
m b y ~  
pkite. 

U b r  4-M 
plate. 

do ....-, l 
................. 

Osnollnm, 10 
mpva. 

Wood,s-lO 
honspo*~.  

610 b~, PI - 
l a W # -  

a d  mam rn 
& r P a ;  

oasotEs,  'la 
bnrsepcksr. 

Wocd,stsem,W 
honepowar, 

Wmd,b-l 
har.repownr. 
............,.. 

DD. 

&lo 
h o n r s  ab 

l&20 tuna, 24 
h o w .  

DO. 

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



LODE DEPOGITS OF FAIBBANKS DIBTIUOT 83 

AA nearly as could be learned from the meager records kept at tha 
mills the best saving~l are about 86 percent, and it is estimated &at 
at some plants losses ran as much as 25 percent of the bead values. 
From available data of mill practice on o m  of similar character 

it would seem that the greatest savings at lowest costs can be obtained 
by removing the coarse free gold as quickly as pmsible after pri- 
mary coarse crushing to about 20 mesh. This should be f o l l o d  
by rough concentration, either on tables or by flotation methods, 
to mmove as much gangue minerel as possible, followed by regrind- 
ing, a m d ~ o n ,  sod probably cyanidation of the h e  concentrates. 

Owing to the extremely cold weather in winter in the Fairbanks 
t didxict it is diflcult to maintain an adequate wabr supply at a 

regh#rosble cost. 3t is suggested that with deeper mining, when 
pumping will be necessary, it may be pmible to store mine w&r 
derground and W b l y  fo install miU equipment underground, 

% a  where temperatures can be controlled more economically than on 
the s n h &  

@OLD XAIDB DEPOSIT8 

Tha gold Iodw of the Fairbanks district are h n r e  veins or lodes, 
cutting wrious typs of a c W  of pre-Cambrim age, mually in 
fairly elm proximity to bodies of intrusive acidic igneous rock. 
Tba narrower veins, from 2 inches to 3 feet wide, am by far the 
moat productive mum of lode gold so far developed. In a few 
mines, notably the Billy Sunday, Newsboy, and Hi-Yu, s i l i d d  
schist in which there are cl06e1y spaced quartz vehdets, constituting 
&' lodes r' in the strict sense, has h e n  found sufficiently rich to mine 
over widths of 8 to 12 feet. There are several broad zonms of Erilici- 
fid, mricitized schist which have been considered as possible gold 
lodm Some of them, such as the Ryan Lode, are badly crushed and 
fadtad. In the Ryan Lade the zone is 40 to 70 feet wide, in the 

7 Zimmerman out 60 feet wide, and at the FaulIrner property 75 feet 
wide. Under very favorable mining conditions soma of these broad 

L. zones might be mined, but under present conditions in the Fairbanks 
district it seems very doubtful nh4thsr even the richest, the Ryan 
Lde ,  could be worked at a profit. 

There is drong evidence to show the closa relation of structure 
both ta the intrusion of the igneous m& and to tha formation of 
the veins and lades in the Fairbanks district. A study of plate 3 will 
direct attention 5rst to the nearly parallel alhement of the larger 
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intrusive masses and the minerdbed zone northeast of Fa irbah  
along eastward-trending lines. These trends were evidently pre- 
dehrmined by fracturing along or near the crests of low anticline, 
which are details of the @nerd structure dwcribed by Prindle and 
Bate. On Bter  Dome all the trend lines, both of intrusive bodies 
und of vein systems, are northward, conforming to  what appears to  
be a cross fold in the major structure of the ridge between the Yukon 
end Tanana Rivers. 

recogrkd this struhral control and adequately ds- 
.scribed, the genera structure of the lode system at some length. 
. On figures 3 and 4 have been plotted the directions and dips of the 
principal veins and faults that were examined in the Fairbitdm dis- 
trict in 1931. This diagram clearly illustrates the grim& differen= 
in nutjor trend linm between the Pedro Dome area and the fr=9ter 
Dome asetb. In the Pedro Dome area practically aH the principal 
-veins strike between N. 60" W. m d  west and dip south. There are s, 
few veins that strike N. 25" E. to N. 45" E. with westerly dips, The 
major postmineral faulting in the Pedro Dome area likewise has a 
west-northwest trend almost parallel to the trend of mineralisation, 
but there are also numerous faults striking in almost every direction. 

, In Ester Dome the &reatest number of veins strike befwckn north 
and N. 40" E., with dips both east and west. There are, however, 
zome veins that strike northwest, but all of these dip to  the north- 
,east. The postmineral faults on Ester Dome am more regular than 
in the Pedro Dome area, for all those plotted fall between N. W. 
and IT. No E. 

The higher-grade gold ores throughout the district am very simi- 
Irmr in appearance and mineralization. All of them consist of white 
quartz showing various degrees of crushing. The o m  am shined 
brownish red with limonite near the surface, and the --grade 
rock i6: everywhere Btained a peculiar greenish yellow by oxides of 
antimony and amnic. Sulphidw, where they are visible, are usually 
m n  to accompany a fine-grained grayish-whits quartz in veidets. 
Visible free gold is in general closely assmiated with the aulphidw 
but ia occasionalIy found by itself in the midst of white quartz. The 
proportion of sulphides in the om is never more than 9 per cent and 
usually less than 1 percent. The sulphides are rich and should be 
saved, particularly as free gold in a fine stab of subdivision is 
included in them. 

 brook^, A. H., Antimony depodtm of  bl& : UB. QeoL S a m  BaU 64#, pp. 2WS, 
Isle. 



P1(IWU 8.-Directlono and d lv  ot mlna and imtllta in the Pedro h m t  
dIntrlct. A, velas: 8, ilmltk 
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A study of thin sections and pali~hed f m  of vein quartz d o m i  
conclusively that there have been at least four periods of intmduc- 
tion of silica. The earliest depoait wss a rather coarsely c r y s t a ~ ~  
white quartz that does not appear to have been accompanied by 
metallic minerals. This quartz wag later breociated and cmsbd 
by earth movemenb. The next quartz wss deposibd in somewhat 
smtrller c-s in the breccia of the earlier quartz with a little 
pyrita and some free gold. Thees second veins were w i n  crushed 
and lebr Healed with still finer pined grayish or white quartz 
nccompa&d by the dphiders and 
free gold which made the bonanza 

5 ores of the lodes. Stilt later there 
was some reopening of the veins and 
deposition of ~ m a U  dog-tooth crystals 
d whita quartz in open fractures 

t which were not emtirely filled. This 
quartz spparenuy repremts the last 
of the mineralizing mhtions and does 
not appear to have carried m y  metal- 
lic minerals. 

Mast of the veillrr cut directly nmwss 
the schistosity and occupy pembht, 
relatively &might fracture planes, 
(See fig. t) In p h ,  however, the 
h i s t  is cut in many directions by 
stringers of quartz. There are some 
veins that in general are nearly psr- 

0 I 9 

Rep.I E.-&uctnral relaticnu of dle1 t o  the =hishi@, but they are ,I, ,,,, ,, hi,,,, dl,,, 
rare and usually of m a l l  size, both ~j~rnp~e reinn of two area cutting 

acrom whlata~ity. a, Dark slllct; in tL+n= and in lateral extent, At ,,, ,,, ; ,, 1,,,,,1,,,, ,,,ti< 
m& p l m  t h ~  veins parallel to t k d  mchlet ; c, earlg whlte quarts 

vela wlth vuga: d, Inter white the s:.histosity :re ofFshodts from the ,,,, nltb 

larger veins that cut the formations 

L 
nnd are likely to carry a galena-jarnasonib hemy gulphide ore rather 
than tIls usual quartz, sulphida, and free gold ore. In detail thesa 
reins rut acrom the planes of schistosity* (See fig, 6, A,] 
In most veins there is a sough sheeting due to crushing and ra- 

* cementation by quartz of different charncter. There may have been 
an original banded deposition of earlier quartz, aa is indicated by 
fragments of terminated crystals, but. mch banding has been de- 
drtryed by later brecciation, though the barsen quartz deposited 
during the fourth or final stage of mineralization in placa hm 
escsp~d crushing. 

1'1rn'M 1 
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The third stage of siliea deposition appears jr ham been of great- 
est importance in the formation of ore. The minedieing agent, in 
dai t ion to silicb curried a considerable burden of iron, arsenic, 
antimonyl and sulphur, tagether with gold and some lead and bie- 
rnuth. Apparently this mineralization was not so wide-apread aa 

that of the earlier periods, far 
it is only in places of more 
intame brecciation of the two 
older phases of quartz that 
the mlphide gold quartz of 
this third stage is stmngIy 
developed. There are many 
o a k  of low to medium p d o  
ore, but the relntiveIy few 
bonanza ore M i e s  appear to 
have been formed only whem 
the third stage of mineraliza- 
tion was most intense. 

!l?ypicJ specimens of the 
bonanza type of metallization 
are illustrated in fipm 7 
and a. The me illustrated 
f?rm the Tolovans mine (fig. 
6, A) is unumal h a w  the 
veinlets are parallel to  the 
schiswity of the enclosing 
rocks and because intense 
cmhing? except along the 
contnets between quartz and 

F I ~  8.-YetaW~tlon d I ~ I I O  lrltb ml- gchiSt is con.spicu& by its 
phidm and free mid, m k o  dlMd. A. 
~olov- mine. a, ~ r n g  quartl-mica mehist. absence. It is b e l i e d  that 
some aulghldes near quart# w-lns : b, quarts thi8 repmnb 
-Ion; c, mlxed mlphidea. qnartr, end free 
gora. B, H-K vein. am m i w .  ~ a r r q t ~  offshoot of the third perjd 
;i~ic&d schist: b, Iron-stained r M t c  qaarta Of metallization, hum no 
croubcd garallel to directlan of vein ; c, later 
white drney gnarka nlth abundant rmlphldr quartz having the appeamnw 
and free gold ; d, free gold, plats. and crystal- Of that of the 
line. 

two earlier periods is present. 
The &re from the H-K vein of the Saa mi& (fig. 63 more . -  . 

typical of the bonanza ore of the district. It is an im-stained 
q u a d  with much greenish-yellow antimony-amnic oxide and pis- 
ible free gold in &se G i a t i o n  with mdphidw along a definite 
band in the vein. The mlished surfam shows that the h r k  schist 
wall wa9 silicified, brecciated, rand mment.4 by white quartz snd a 
little gold, later iron-stained, and that this vein wa4 again crushed 



and b m k h d  in a definite band along which fine-grained quartz 
with pyrite, amnopyrite, stikmite, and free @Id was deposited. 

The free gold in bonanza ore is usually found in close ~ o c i a t i o n  
with tho sulphides but mcurs also without rmlphides. It was in part 
deposited with the second generation of quartz, but the bulk of it 
is believed ta have come iit with the third generation. Both typm 
of m r r e n c e  are illustrated in figures 7 and 8. 

O.SO MM 0.30 MM 
I 1 

k. ' Fmaam T.-Cam@ra lad& drrwhe of FIWW B 4 A m t a  lnddn drmrlnp d 
pollahwl mxttoss of bo~anzn ore, Fair- pollmQed mtlonn of bonam ore from 
bunks djitrfct. A, A-K vela, S o 0  mlnc; Bank atape, Clanrr Hilt mine. a Ar- 
B, Billy Runday mine. g, Gold : 1. fl~nopFrlte: E, mid; I. jarne80nlte; q. 
jamewnlfe; q, qunrh qunsta. 

t 

The gold in the ores illustrated in figure T is clearly primary gold, 
That from the H-K vein came from a depth of only a0 feet and 
th& from the BiUy Sunday mine was obtained below ths water 
level, at 200 feet below the outcrop. 

The specimen of bonanza ore illndmted ia figure 8 is from the 
Bank atope on the Penrose level of the Cleary Hi11 mine, about 
150 feet below the surface on the dip of the vein. Although this 



part of the vein h badly crushed, the p k h d  d o n a  indieate that 
the gulphides are nat midized and tha t  the  gold and dphfdes are 
primary. 

Postmineral movement has been widespmd, and almost evsry- 
where the veins are accompanied by day selvages and p u p  on the 
walls. It is rare to find ore frozen to wall rock. Postminenrl 
bredation of the quark and country rock has permitted ground 
water to penetrate along certain parts of veim ta the greatest depth . 
attained by t h e  mine openings. 

Oxidation products, chiefly limonite and the pllowirrh-green trr- 
&car md antimonial oxides and occasionally mangmem oxide, can 
be seen in the lo& levels of the Clesry HiU, Mohawk, and Hi-Yu 
minm. H o w ,  a relatively small part of the rein filling haa ban 
completely oxi- even in the shallow mFfeica pitm on outcmphl of 
the veins. 

Unquestionsbly there has been gome mechanical mncentration of 
gold as a m l t  of weathering in surfam parts of the v&. There 
has also been a little concentration of gold by dmwsrd-moving 
snrfece waters in certain highly breociated m w  along some wins, 
but such concentration is not believed to have materially ad& the 
great majority of veins jn the Fairbanks district. At one place near 
the mouth of the lower tunnel of the h d y  Bnilion mine a mall 
amount of sscandarg gold has been deposited with manganese oxide 
on joint plan- in the echists near the main vein. This is the only 
place whem secondltry gold was positively m@d. Some of the 
verg rich om near the surf- of the H-K vem of the Boo mine, 
which it was thought might mtain m n d a r y  gold, waa found to 
be rich k s w  of an unusudly large amount of prirnarg free gold 
deposited with sulphides. 
An attempt wes made, by a study of the records of Bnwm of 

gold and silver in bullion, to determine whether or not downward 
enrichment had been of importance in the h b d w e l o ~  mines. 
This study did not yield concIusive rmlta, kauae  the re cod^ were 
not cornpleta and in many mines ares from various s t o p  are mixed 
before milling, SQ that exact relation of fineness to Iocrrlity could 
not be determined 

The schist wall & near the veins have been altered to a sur- 
prisingly small extent, except in the broad canes of rrushig and 
silicification guch as m fonnd at the Faulher property, the Zim- 
merman cut, and the Pedro Dome fadt. In thme bmad zones the 
mhist and intrusive rocks have been serioitized and silicified 4 aae 
to be hardly recognizable. Along the typical veins, which are from 
1 ta 8 feet wide, the enclosing roch have k n  bleached to some 
extent by the formation of seridte and a v e r ~  little caicite and by 
the introduction of silica, though silicification is not naticeable a t  



dl plaoes. S m d  cubical crystals of p+te are qaringly dissemi- 
nated in mme of the more.highIy altered wall rocks. 

The boIlowing is a Ikt of minerals that ham been found in the 
ores of the Fairbanla district. The nature of tha work precluded 
s complete study of the minerals in dl the specimens mllected. 

drumtlte (silver glance, AgtS) . - W b l y  pxeswt in ore from the Prome 
t b ~  vein, on Ester Dome, but fa anch small amount that a definite determina- 
tion could not be made, The presence of tbfs mineral w ~ d d  accclnnt for the 
bigh eilver content of tba Prom~theus one. 

A ~ ~ g r r t t e  (misplckel, arsenical pyrite, FehS).& oi lfhe most wide 
epmd minerals found In the o m  of tbe Falrbank8 but not p-t 
fn large qaantiffea at m y  locnlity. UmalIg m r a  wtth sHbnlte and iPee gold 
h grarbh to white qua* of the third gwpratlon, in maU veha cemenflng 
bradated earller The lhe-grained m y  qnartz ia usually not well 
cfgstallleed, but under the microscope well-developed rbomblc forms are 
occaeionalb wen, partfenlarlg in the rlcher gold o m .  

BLmuth (gI).-Native bimnnth has been found in Certain of tbe placer con- 
centratea on Pearl tributary,oi Fish Creek, and an the npper part of 
Oilmore Gr-, about 2 miles west of the Flsh Greek locality. Tbe part6cEss 
ere brominh gray, aze about the sise o f  a large plbheud, and in the ore seen 
an Oilmore h k  narlg m n n d e d  a mal l  gold nugat On Melba Creek 
natlve biamutb and blmnthinite (blamath ml~hide) are reported to m r  in 
very rlcb g o l d - M n g  vein quartz. Smlntens of th8 rock tented in me 
laboratom of the Ml~g lca l  Btuvey alao lashowed the premmce of considerable 
tellurium, but Ib mfaeral aesodatiw warn not determind. 

B o n ? u ~ f s  1 SPb93SbrS.) .-A bI&h-my lead-antlmong mlphlde crgstnllb 
big In plumose forms. not easw recogniaed In hand specimen8 and not common 
h the ores from tbe Fafcbanb dleMct which have been andled. seEognid 
b a pollshed amtion of ore from the Ready BalUon rn- m l x d  with a m n *  
pyrlte and stfbnlte carrying free gold. 

Calcite (CaCO,) .-An unmtnmun, InmruqImona m g n e  mineral, never Been 
ia large rnaaaear and mrelg vkible tu the naked eye CertaLn ores rim# Tn tbln 
W o n  rrnder the mlcrmpe  are men to con& a fittle ddte Intergrown with 
quark Calcite waa nlm in thin sectlona of altered quartz-mica schist@ 

that were.hrpel~ ~ronverted to flne-grained -Ees of ~ r i c l t e ,  quart% 
chlorite, and calcite. 

C-tits (SM4).-A eaaarg-yellow oxidation product aumandbg ~ ~ R S H  

of stfbntte in layera an much an mi an i d  thick Alw mnrs aa tbe pecvlfar 
yellowish-green at& found In all the hkh-grade oms of Me Fairbauka dhtdct 
and one oP the favorable signs most looked lor bg the &ers and gr~gpectors 
In qm& outcrop. 

Ohutcodte [copper glance, I5nd).-Thts lead-gray ,copper mlphide la rare 
in the  Fairbanks district, h a h g  ben found only in ore from the Prometheus 
vein, an Ester Dome, which carrlm an unusual amount of allver. 

Chalcopwrite (copper pydtea, C~,S.Fa8~).-Recomieed fn masdye form at 
the Weeonvltch proper*, on npper Cleary Creek, where it ia m i x 4  wlth pyrite, 
ephalerlte, and galena, but usually not a common conatftuent of the orerr 
of the Fairbarn distsict. 

CmFI{ts (CuS).-A blue cogger aalphide not uma14 f m d  In the o m  of the 
Fairbanks dlstrict but recognised In a apolisbed section of high-grnde ore m- 
the Bank atope o t  the Cleary HI11 mine and in ore from the Prometheue veln. 



GraZg~c fPbS).-The cubical cryahla of galena are found rather tparlngly 
in the o m  of thia dtstrict but occur mixed wlth jamwonite in certain of tbe 
narrow velos that lie parallel to the ~ h i s ~ 1 t g  on the divide between C l e a ~ y  
Creek and upper Felrbanks Greek 

Gold: (rln) .-Xntive gold b wide-spread In the veioa of the Balrbanka &a- 
trlct. It m r s  in a-intion with variowa ~lulphidm In the prlmarg orerr of 
the district. It was eadentlg depmlted with the sulphldm and quart* prln- 
d p d g  In th.e third geriod of vein mwning and flllhg, bnt m e  native gold 
also acc0mpanIm.I the w o n d  generation of quark Like all ~ o l i l  in nature, 
that from the Fafrbanks district eontalm some silver. Flnenew of the bullion 
from the lodes as reported ranw from Q.780 to O.W)g, wlth the average about 
0.810 to O.€MkY The f h m s  of gold variea from one vein to another, and 
IFhe~ver the mr& are mmplete and the ore from dI&rent rrelna has been 
mllled separately it Is msible to distinguish the vein from which the bullion 
came by its Rumem. 

Jatne&te (lead-antimony anlghfde, 4WB.FeBJBbrL) .-FalrIg common in 
the Fairbanks dbtrlct. Much ot the dnelp granular gray snlphlde of the t h M  
generation of mlneralbtion consirrts of an intlrnnte mlxtnre of srrrenopyrite, 
jamewonite, and atibntte wlth f m  goltl. Jamesonite a h  occnm rnaaaive wlth 
galena In certain veins and vefnlets patallel to the  schtetoaltg la the regLon o t  
the headwater ttibutarlee of Cleary Creek and upper Fairbanlte C m k .  The 
mineral i s  rarely pure but ia  included In a Bncl~rnjwrl granular gray aggregate. 

Limonite Hron hgdmlde,  B%ChnHrO).-Iron stnin la prevalent in aU the 
orea d the Falibanhi dlRtrlct from the anrfltce to the clepeat workIn~.  
Although the red-brown s tah  in  e e ~ o  ereFgwhere it ie not obundant at any 
place, Limwlre waa apparently formed chlefly aR a decompaltlon pruiluct of 
pyrite and amopyrl te .  AE the tmn-bearlng sulphidee are not abundant In 
the primary ore@. It i o l l m  that limonite Is not abundant ln the oxldatlon 
yroduc tu. 

LiiIUngfC (FeAa)-This Emn e-de resamllea aceenopgrlte in and 
mlor nnd mmot be dlrtlngulabed from that mineral esrept by rnicmchemlcal 
t e ~ f  R. It  in amrnth present Ln mom or lem abunaaace In all the sulphlde 
o m  ut the dlstrfct. 

Mamgawre o;F6d9.-Blnck mangamm Btalns in b m x l a t a  vein rnutcdsl and 
wall rock a* not uncommon in tbe Fairbanks d&McL They were noted phh- 
cipally ib the heavily brecclated wall rock at the Ready BultIon and Mohwk 
mines, on Elster Dam% A little manganese edde was also mmgnrecognlmd in mme 
of the brecclated area in the Cleary Ill11 mine. I n  general, however, mangawae 
c~xides are rather rare in amoeiatlon with the pre~ of the diatrlct. At the 
Ready Bulllon mlne' mangaaetre oxide was seen wtth what was beileved to be 
a m r ~ d s r y  gold on jolnt  plan^ In the mhld wall r& adjacent to o w  of the d 
vpim. The ores of the district have not been stndled mll5dentlg to identify - 
the varlone manganese oxldrs that may be found in ore depaits of thia type. 

MaApostl8.-A green chrame mlca accnra sparingly as a gangue minemI fn 
mme of the blgber-gmde ores of the distrlrr. It r a ~  definitely determhd - w 

arsociated wlth qnartx in LCpecimene from the Zlmmwman a t ,  Ryan lode, 8tay 
w i n  on Little Hva claim, and Flower vein nmr the St. Pan1 mill 

W t e  (iron pyrites, FeSI1..-Fonnd in small quantltiea in aU the area of 
tbe dlstdct, both in quartz  vein^ and replacing altem a l s t  wall mh. I t  
mually omrs  as small cubical cry#tala and only rarely in maaslve form. kt 
the Weatonvitch property, on upper Cleary Creek, however, It occurs in large 
maam, mixed with whalerite, galean, and chalcopyrite. 

Bmlth, P. B., Flnenw ot gold in the Pakbaake dl~trlct, AJmsh : lbm. Qeologg, TDL 
8, p. 450, 1918. 



Qua## (8iCh)Aaarh is the most common gangne mineral ot the ores d 
the E'drbanks dltrib.  It bas replaced schhts and Igneow rocke In close 
proximity to the veins, but in general mcb replacement is not so prevalent 
as In many mining camm. In the veins proper four generations of qoarts 
have been m i z e d ,  each later generation reeementin~ brecciated cmshed 
quarts and wall m k  of the preceding generatloras. The earliest quarts was 
upparenth a coarwly crystalline barren milky-white varlety that was probably 
depodted In dmsg form i n  open veina. Few if any of these d r a w  remain 
Inttact, for all the veins have been broken during the mbsequent mwem~nta 
and cmshlng. The second generation of quarts k a little finer gratnd than 
the flrst and dws not appear to have been so well crystallWd. Ir carrlea a 
little pyrite and some f m gold, though as a rnle not enough gold to make an 
ore. The third generation is ~ t i 1 l  finer grained, is grayiab white, and carrim 
most of tbe gold and all the awlphmes now found In the veins. It was the ore 
maker of the district. '1Che fourth generation of gush was H e n t l y  pr0nflM 
as the end product af the period of mineraliwtlon. It occnm aa cryrrtals in 
n a m  open veinletrt cutting all tbe other varfetb of quartz md mlphides. It 
daea not mmy ore minernls. 

Iroro&ltf: (FeAs&).-Uek-peen to white a m i c  oride staha are mmmon 
In all the gold-quartr ores of the di~ltrkk, but they r r a m  b didhgd~hd 
mdf ly  from the nntfmony oxides on casual bp&Ion. Under the micrmcope 
and by blowpipe testa the mineral was Mentifled in o m  taken f#m nearl~r every 
mine. It fs not an abundant w commerclalIy irnpmtrtnt m i n e d  but is one of 
the mstitnents of the richer ores of the dlstrfct. 

8 p b k d t a  f Zn8).-Small  quantities of sphalerlte fn darka1Wea d 
typical tetrahedral form are not an unusual mnHitnent uf much of the snlphlde 
ore In the dlatrlct. Deenite cryptalrr of hnc sulphide are rareIy recogahed fn 
th%,om without tbe aid of a mlcsoacape. At the Wesbnvitch property, on 
n m r  CTeary Creek, a condderrtble amount of o f d l ~ I l f m d  black ma* 
sphalerlte occnrs more or less mired 4 t h  pyrite, chalmpyrlte. and galena. 

BIAbfconite (&8b01) -Thi~ mineral occnre in a d a t t o n  wltb cerpaotite aria 
L mually cannot be dl~ltlngnished from it ercept by oh'hemicn1 menus. 

Btdbltkts (S&Sr).-A lead-gray mineral commonly In bladed m t a l s ,  d 
widcaprend occurrence En the gold ores of the Fairbanks distrfct &Zm fonnd 
at many places In the vein8 in segregated maages of the nearly pure mineral 
Thee lenttcnler bodlert have been the ~onrce of moeb of the antimony ore 
ahtpped from the dlstrkt. Grtnin vein#, notably at  the EagIe /Srrafford) 
antlmong mine on Eagle Creek the M-n and Bt. Panl veins on h t e r  
Dome, the Fderleg%on mine, near Dome, and severaI veins at the head of Cleary 
and Lrdrbanka Cmks.  have cwtalned large lenses of nearly pure stlhnlte 

TeeMMrI te  (gray c o v r  ore, m.2 ( Cn,Fe,Fh ) S.2SMa ) .-A v~r j ,  mre 
constftuent of mme reins Hch In silver. Identifled only in ore from the 
Prometheua vein, on Ester Dome. in very maring amounts with chalcocite and 
the more common sulphirles. 

aAmmama 

The prinrav object of this investigation was tO determine the 
extent of ore a t  varior~s mines in the Fairbanks district and to obtain 
soma estimate of the ore tonnage that the district es n whde might 
yield. It was of coum r e s l i ~ ~ d  that ore is not the anIy tonnage of 
sipifimnce ta the Alaska Railroad, for o0viousIy the operation of 
several mines employing a number of men each would mean 8 

considerable increase in inbound freight. 
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. ' It wag early mco@ed that it would be impractimble in this wwk 
to sample each property in aa thorough a manner as a private engi- 
neer would use on rn examination for purchase. Sufficient samples 
 ere cut from veins to give a general idea of their *nor and as a 
check on statements from other sources as to  the value. Special 
mnpling was done on some of the wide lodes which it was thought 
might show ore bdiw of sufScient size and tenor to warrant investi- 
gation with a view to large-scale mining operations, 

Calculations af tomage where given in this report are correct so 
far as the data av&bIe warrant, but the d u e s  as stated are baaed 
on inmrnpleh evidence and must be subject to redion through closer 
pacing of samples. At bast the sampling of yeins carrying free 
gold is difficult, and for accurab determination of aver* value of 
ore close spacing of m p l s  on the veins is mntial. With tha no& 
careful sampIing attainable of d e p o ~ b  of thiz type, ih is mmly m- 
bEe to get more than approximately identical resdt~ even when m 
sampling the same cuts. For the purpom of arriving at the most 
tmworthy eskirnata of the vdue of the ores, it is believed better ta 
accept averages of mill -very and stop tonnage than to depend 
on the m y s  of small samples. 

YnmS' .#m PBO-a 

"'During the present study the writer visited aII the lode minis and 
pro;spects of the districk of whose existence he muld learn and studid 
the surface expoam and the underground worbga h f a r  88 

they were a d b 1 &  Plate a shows the location of a11 the active 
mines and of the mare impo-t p m s m  Maps of the variow 
p n p s  of claims in the Pedro Dome m a  we printed herewith, in- 
~ o f a r  as tbey could be obtained, snd lagum 18 shows the location of 
the mines and prqmts  in the W r  Dome area. Below is a list of 
the lode claims of the Fairbanks district in 1931, with such informa- 
tion as to their ownership as could be collected. 

tp, m h x ;  D, develodn~: g, -1 
Pedro Dm- arm 

Name I Ownemhip a% reprted 

............... X North Btsr -om a F. Faallmff. .......................... X North Btar Do. 
X David ............................... I N m t h  (Sommerdsl 00.0n9 w, Rob- aad I]& 

D ~ l p L  .,..--.,--....-....--.---- I Do. 

RnIabow .,-----.------. +-*-+ --..-- 
Le Hose ._...-.-.....-...---.-...-,. 

P wad w .-.-------+........----.+ 
E 8w .,..-,**,-,--,-.-- ** ----- - --..- 

W s b e r m  -......,_,..,....----.. 
c - -  * . -  
wavw1y ........... Zqdtg M t l m  FIncw 

D Omena .-,..-..-,..,.------ -- ---- 

ball. 
and Hwsbbqm. 

k%~m~intns Ca (8paulding m W  b h d  d m d  - 
PB Sl* (rnpra4811W bbp M. E. stemdf 6,. 
Uo. 
Do. 
Do. 
Do. 
Do. 

M. E.. Stamas. 



.... ................ P m- I---., 
tlallflldk .......................... 

D Bummtt ...,..-----------.---.--. 
Nws --...-.----,...*,..........,. 

P HI-YU ....*,... ,.,-----rn.--"-*.. 

Imqmlt .,-..--,,-,....*,.,. 
P Teddy R -..-..,.,-,--...... .... 
P Elalso 8 -,...-....-.,..-..-........., 

Ymkla M ............ 
Cbetham No. 1 .................... 

Ham-- -+---- -----* -..a *-** ---. 
P has O d d  ..--he,-...,..,.*...,.. 

B w w  Dtilt ,---...,--.,......---,-. 
cdondo  ..................**....... 

0 W Y ~  .,-..-..--..---.--*----A- 
Wyoml Fmdm .--.+..-..-.----- 
Naw Y% .......................... 
Free Oold Fraoticm --.,.,,-..... .. 

P Tsxm ..........-...----------. 
C d i l d -  ....--.,.--,-.. ---.... 
Paupers mmEL ,.-,--..,.,-. . 
blabams..-.-....*....,----------.. 
Idsho ............................... 
E m .  Fad No. 1. ................. 

P O o l h  E 2  ...................... 
X1 H a m  F No. 8 .................. 
D newy rord NO. t ..........--._,.- .................. Eem Fwd-.. .- 

Hmm Fad Na. t..., ......,--., 
Cerlbm Na. k ...................... ......... Caribou NO. z* .--,-.. 
MatWd. ....... -..-- ............. 

D P l o m  ...,-----,---*-------- ..-. 
Penruglvank--- -,------A .-. +--. -. 
Willle.. . ..-.,.,..,----,.----.-. 

. Bmry C l a ~  ---,.-.,......... ... 
Free Gold ..,-----.,-.-..---..--. 
LsughLu Wmts .--,---.--...... 
Mlanle h a  Ha .-----.--..,..... ... 
Mszap (OM BIU Toft) ............ 
Blue ?X"M~ ..-..,..---.-.-.,.------. 
Trojan No. 1 .--......-..---------. 
'CroJan. ................ -,.. ..-..... 
Empire (old Now Y a k  
am Ira No. 1 (da NAxG~I:::: 

. 1.~3,. (old Ddcla) ....----....,-- 
O r h w  ..........*.................. 
A l a  (old JudMolcbiam)...--+ ........ A- NO. a old  olds st me) 
-s No. 1 told M-Emerald).-- 
Tolovws 1 .......................... 
T o l o v u a  2 .......................... 
ToIonane 3 .......................... 
Tolavma 4 .......................... 
Gchsugemmm 1 .,-.---..-.-...-.- ,. 
Bche~~ynmweru ............ 
&hwyern~ws  8 .-.---.-.,........-- 
Bcbeuyurnerese 4 ,.---.---.-.-.....-- 
Bcheuyemera 1 ..,-..----------...-.. 
Bchauyeruere 2 ..,-----,...,-...... 
licl~euyemers 3 .,..-------.--.am- .-- 
Bchwyemers 4 ..-.-...-,.---...- ... 
W ~ s t o n ~ l ~ c h  ..-..~-II.IIIIIIIIIIIIIIIIII--IIII.II. 
Oro O m d s  ......................... 
Rob ................................. 
Ora  Piw ..--..-......,,....--------- 

ctwaw-. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

DO. 
I)o. 
no. 

b ~ ? ~ m d & - ~ ~ ~ l ~ .  
Do. 
Do. 
Do. 

Qa,patesltd*lutwrm 
Oa. 

Go., olrs h8& W&uitr Brw., umo b& 
Co. 

UO. 
no. 
no. 
nu, 
DO. 
Do. 

F. J .  M-. 
DO. + 

Do. 
Da 
DO. 
no. 
no. 
Do. 
DO. 
Do. 
no. 
Do. 
D O *  
Do* 
no. 
Dh 

nntnora 
DO. 
DO. 
DO. 
DO. 
Uo. 
Do. 

uo., M& - 

Jwk ..........*.......*.............. 
D Lucky Led (Nemboy)-)-. ....---.-- 

Nemboy Extmnlon ................. 
D Dame View ......................... 
I3 Ilome View NO. I -.-.,..........--. 

Rock Run ---..----.,.,..........--. 
Rock Run No. 1 -.--.-...........,. 

Do. 
Nmstmy M U  GO., lsslsd to Earl R. Rhgdat. 

Do. 
F. M. f MkWitP. 

Do. 
Do, 
Do. 
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&hr Dora uu 
I 

M o t h  Group-. .................--- 
0-t IB 5.1 ........................ 
MirhI%y ............................. 
Smlorli ..................... 1 ........ 
Indc ndaw 
~ongldsr..~~::::::::::::~::::~:~ 

. . . . . . . . . . . . . .  
-Muhswk ......---...--.............. 
-Mah;rt*.k No. 2 ...................... 
Bpire F'rwtlm ...................... 
Gmrge i V & n w  .-...-..--.------- 

8U wan, and Murphy. 
O. W orant. - Mlcblty. 
3. B. Banford. 
Unknown. 
HendmndMcQinn.mtentsdmids-  IPB? (Mohawk 

Bondhddm E m o n  ......... .... .. 
Pap k. ............................ 
Y9Um Jwbt ....................... 
Mohswk So. 3 ...................... 

st. i 'su~ ............................. 
Croav Nestat. ......................... 
E l k  Lfeht ........................... 
Bald En* .......................... 
Rlae Lend ........................... 
Oold Btanderd ...................... 

Mining Co.). ' -  

r ) ~ .  
no. 
Uu. 
I h .  

Jolly Ilopr .......................... 
Promtheus ......................... 
CNSndem.. ......................... 
Crursduru Extennlan ................. 
Clipper.. ............................ 
W~~tder iqq Jaw ...................... 

Do. 

Do. 

Edna. ............................. 
Gtar C- ..........-.............. 
Bluo Bird ........................... 
Rose- --......-...--...-.............. 
Mamie. ............................. 
Monte ...........--...---...-........ 
Ryan No. 1 .......................... 
Little EVL .......................... 
Eva Y9.2 ........................... 
Hlua Uird Erhoaloa ............... 

Eclirba .............................. Do. 
l u l l m y  ............................ DO. 
FErvt C l ~ a m a  ........................ Bsm Ytayat d., m. 

D O .  

Plibnito l"rWio11 .................... 
GoldEwls .......................-.. 
Rillr 8andsy .........-.............. 
Fwv1ew PrBOtim ................... 
Blue Bird B x h d o n  ................. 
Hwd Frectlou ..................... 
~ n m - . .  ............................. 
Blue Bird ........................... 
F& Chaws ......................... 
Iiinh ..- I ..---.-_-.-.----------- 
LVH ................................. 

uu. 
&am stay. 

DO. 
John McDattuld and IAdu Mratoa. 

Unhoran. 
E . M , H m l t b s t a L , p a t e n h l m I n n n l n ~ ~ ~  . 
E. M. Bmltb e6 d., mted m i d  pmwp ML 
E. ?,I. Smitbet d. 
Unknown. 

Do. 
' ~ y ~ n h d ~ ~ i m ~ m b m l ~ ~ .  
Jack O'Conner and Mra MUler. 
McQIone aptata (K. M . Bmith). 
Ryun h d e  hs&aXion, patmnw dMd BUtWYm 

DO. 

Comet ............................... Nnn! Rtay. 
C:urlow Ctnmlk ..................... I rill. 
Curlew No. 2 ........................ 
IWan No.  Z .......................-.. 
L~I!!lsl~r. .  .......................... 
Morn-In. ............................ 
St. Pntrfak .+ ........................ 
CornSinatlw ........................ 
Mc1)untrld. ......................... 
Rorovich ............................ 
Calilurnls ..,_..,_... ................ 
..................................... 
Btl bnfte So. 1 ,,,.... ................ 

1. 
S h v m  & Bmvlch. 

DO. 
nudqon ............................. 
Fri bnite No. 2 ....................... 
9 r . . . . . . . . . . .  
Heady nulllou ....................... 
Frncrion ............................. 
U Q ~ ~ M R  ............................. 
ZIuruedhoe ........................... 
&unUower ........................... 
hlwy 6 1 y ~  Fmtlw ................. 
(leneva ..,.......................... 
Borovlch Frsctlcin ................... 
NorthPole .,.......--....---------.. 
Rorovich h d e  ...................... 
Boruv~ch No. 2 ,.,.L.....-.......-..- 
74 st1 ve ~ w h t % r .  ..............-..-- 

.......................... Eoutb Pole 
C'nmp Clalm ........................ 

Un, 
Do. 
Do. 
Do. 
Dn. 
rm. 
DO. 
Uo. 
DO. 
Do. 
Do. 
Ua 
na 
L)a 
no. 
Do. 
Do. 
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PEDRO DOME AREA 

The only lode mine in operation in 1931 in the western part of 
the Pedro Dome area was the Sou mine, at the head of Dome Creek. 
(See fig. 9.) Much of the lower portion of this basin is underlnin 
with muck and is covered by large tailings piles from the former 
placer operations. The quartz diorite m m  of Pedro Dome sxtends 
along the  southern ridge westward nearly b Moose Creek (we pl. 3) 
and is continued westward by two dikelike masses of quartz 
p o v h m .  , 

800 

% The p u p  of claims locally known as the Soo or Spaulding mine, 
near the head of Dome Creek, about 1% miles west-northwe& of 
Pedro Dome, is owned by the Reliance Mining Co. (See fig. 9.) 

I 

FlWm On-ld.p of borne Creek drainage banla. ahorIng loat l rm of miam and pro~pectn 
Bencr lkd  in this report. 

It is s d e d  by automobile md from Fairbanks by way of Fox, Fox 
k k ,  and Dome, a total distance of approximately 18 miles. The 
affaim of the Reliance Mining Co. seem ta be managed by M. E. 

b Stevens and S. A. Martin so far as relates to most of the claims. 
The Soa claim, however, is cloeely controlled by persans in Seattle, 
Wash., and this divided responsibility has caused same embarrass- 

* ment. The claims, which have been patented under mineral survey 
816, dated Jnne 1913, are the La Rose, Ni ld  Rose, Soo, Waterbury, 
Carnation, and Waver17 lodes and the Equity Association placer. 
Mr. Stevens a h  has two claims, the Alpha and Omega, lying south 
o f  the west end of the paknted group, and these wiIt be inclnded in 
describing this group of claims. The original owners did some 
work on the Wild Rose, but most of the development work on the 



group i~ said to have been done by b. This lffill w n n t  in 
part for the pl&g and condition of the workings. 

The output from this property was h e e n  $75,000 snd $100,000 
in the period 1912 to 1914 and about $65,000 since 1025. Them is 
a lightweight 39tamp prospect miI1 on the property with a 5 brg 7 
inch crusher and 8 by 8 foot plate, all ran by a 10-horsepower gam- 
line motor. C. M. Hawkins, who had a Iease on the H and K vein of 
the Soo claim in 1931, had also a gasoline-driven hoist, p o d  for 
aborrt 200 feet of sinking. All the machinery was housed in an old 
building llgar the H and K shaft. (Sea fig. 10.1 

This mine was in active operation in 1912, when it was examined 
by S m i ~ l a  Hia description md that of ChaplnLJ in 1013 m e r  
many detda not now observable on the pmperty. 

The ody work'mder way at the EQO nine in the middle of Jnly 
1931 WRS in some shallow shafts on the FX and K vein. f i e  tern 
of Mr. Hawkim' lmse were such t h ~ t  only shallow, inexpensive 
work was justified. Stevens and Martin were also doing a little work 
on the H and K 6 and the Spaddmg vein gs e x p o d  in the H 
and IC tunnel. (See fig. 10,) 

The Hawkins Lasa cowred a short part of tbe H and E rein west 
of the hrPneI and to a depth of 100 feet. It was impomible ts use the 
old H and K shaft b u s e  of the mnditim of the timbers, BQ it was 
uged BB 8 water ms@rvoir for the mi& the water being pumped by a 
a m d  Cornish rig operabd by s gasoline engine. The main working 
at the time of visit on this laase was 8 new inclined shaft h u t  160 
feet east of the mill, then 50 feet deep, A sample cut by the writer 
across 14 inches of the d e d  iron-stained qua- just gbove the 
footwall, as exposed in the bottom of the shaft, m y e d  $106.76 to  
the ton, The hanging waW was not exposed in the  working^. In 
late An@ Mr. Hawkins is reported to hrve d m d  shallow 
shaft about 75 feet west of the 0ld.R gad K shaft to reach s piUar 
of ow left by the original Heath and Kerns lease, nbve a shallow 
tunnel he had previously run. Just wsst of the month of the tunnel 
the H and B vein is apparently faulted. What appears to EEe the 
same vein was opened on the Omega claim, about 500 feet farther 
west md 160 feet mnth of the projection of the H and K vein. It b 
stated that the E I  and K shaft is I36 feet deep, with a drift to the 
east a b u t  a00 feet long & the 100-foot leveL One ore ~ h m t  yielded 
400 tons of $30 ore, 

Zn the c~vsscut tunnel, which cuts the H and K vein about 75 feet 
below tbe outcrop, the old drifts axe caved, but Ste~ens and Martin 
were &iving a new drift eastward on tbe vein. At the face of thia 

S h I t h ,  P. 8., op. cit, (BUII. 62B), pg. 180-1911. 
mChapin, Tbdore ,  op. cit. {Bllll. 5Q2), pp. 34-8. 



&foot drift the h & m e  zone atrikes east md dips @I0 N., cutting 
quartz-mica mhists which have a very low north dip and east strike. 

It mnnhta of B to 8 inch- of cnzshd qamh abom a well-marked 
fdwd. A ~(~mp10 of this quartz aesajed S.06 fa the ton. Abm 



thias is 14 40 1% inch- of hard, apprent1 y nncrashed whit& quartz, s 
sample of which carried only 28 cents to the ton. 

The main shaft on the Spaulding or Wild h vein was full of 
water in July 1931 and most of the shallow shafts and surface pits 
were w badly caved that the vein could not b seen. The vein gs 
exposad in the crosscut tunnel is a fault zone of b m i a t d  whist 
and quartz about 14 feet in width. The east drift on this vein was 
about 100 feet long, end in the face there was f feet of intensely 
crushed mica schigt with ahnost no quartz. The zone strikes N. 76' 
W. and dip Ha N. The upper 4 feet arras black, crushed mica d id ,  
which away showed to be of no value. The Power 3 feet was iron- 
etained and here and there oontained patches of c m h d  quartz. A 
sample across this material assayed 23 cents +to the tan, It was ~ t a k d  
that just eash of the tunnel a d l  block of 28 tons of ore taken out 
above the drift yielded $80 in the mill. This vein has been tramd 
from the Spauldmg shaft eastward on the ~urface for about 700 feet 
by open cuts and pib. 

The mwmt tnnnel continues on to the Soo win, about 76 feet 
north of the Spaulding; but the vein muld not be ekemined becau~e 
of the cawed condition of the w o r k @  It iis mid that the Spauld- 
ing shaft is about 200 feet deep and tbst the ore body has yielded 
between $70,000 and $%0,000. 

The high-grede om being extracted from the p;ronnd coverf!d by 
the Hawkins l e w  i dl much oxidized, yet a study of p o ~ . s u r -  
fa- of specimens of ore very rich in fm gald indimtea thst almost 
none of the gold is secondary. It is evident from the specimen 
studied that the primary gold depition a~cr)mpanied the amno. 
pyrite-stibnite period of metallization, which was one of the last 
phases of minerdisation of this vein. At least 2 and probably 3 
per id^ of deposition of quartz are shown, esch follawed by breccia- 
tion of the older quertz and recementation by younger quartz. 

'There is practically no ore blocked out, so far as development 
ehows in the Soo mine. Nevertheless the geologic mndition~ am mch 
that it would appear that properly directed and financed mining is 
well warranted at this property. 

The Fredericks mine, on the west side of the ridge between Vault 
and Dome Creeks (see fig. 91, waa idle in the mmmer of 1931, snd, 
from the p w t h  of bmqh on the dumps appears to have been un- 
worked for same pars. The two shafts and a lower tunnel am all 
above the ditch of the Fairbanks Exploration Go., on both ddes of 
the now abandoned right of way of the Tanana Valley RsiIroad nmr 
the former Ridge T q  station. 
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All equipment had been removed from the property, and none of 
tha worldnga warn accessible. The dump am c a m p o d  entirely of 
much-weathd quartzite schist considerably stained with iron oxide. 

' At the lower tunnel and shaft, just above the ditch line, there is 
what appears ta be a dump of mill ore totsling about 100 tom. This 
material is iron-stained schist with quartz carying amnopyrite and 
pyrite, and gome of the material has the yellowish-peen d i b  
d i n  usually indicative of ore in the district. Two grab samples 
taken fFom this dump aasayed $1.46 and $2.83 ta the ton. 
As Ulsmine could not be examined in detaiI Smith's report of 19B 

gives the latest and mod complete information avdable cuneeming 
I's it,la He states that the property was developsd by 2 shafts, I shaft 

300 feet deep, with driftg on three levels, and another 100 feet deep. 
The country rock is a hard quartzitic rock cut by a 7-foot granitic 

'1 
dike. The p n d  is faulted and slickensided, and the dike is thor- 
otlghly decomposed. The vein, in places 3% feet wide, has a faulted 
and slickensided zone along its hanging wall, and apparently much 
of the mataria1 removed in mining represented only a shattered zune 
in the country rock. The zone contains some stibnite, which is 
appawntly more abundant toward the footwall than toward the 
hanging wall. 

So far as is h a m ,  no work has bat done on this property since 
1912. 

BDBIRrmm 

Jrrat muthwd of the summit of Pedro Dome in the saddle at  the 
head uf Granite Creek (we fig. 9) there are a large number of sur- 
fact? pita on a group of claims located by F. C. Robinson in 1830. 
This gmad is said to have k n  held formerly by a Mr. Nickaloff, 
who did park of She prospeding, Nearly 200 shallow cuts and sew 
era1 long trenches over an area 1,000 feet long and 300 feet wide 
ex- a hult b m i s  of highly altered quartz diorite that strikes. 
N. BO-E, There is evidence of some mineralization in thie zone, 
though the* is nowhere a, lrrge amount of qua& visible. The 

b' material on the dnmps is for the most part a rusty, mricitized, and 
in plrtces silicified highly altered igneous rock. PrindIe and Katz 
mapped similar mfiterial on the west side of Pedro Dome as altered 

.I 

dike rocks, which they describe as a whitish friable rock in some 
p h  remmbling fragments of nnslaked lime. Much of it is stained 
yeliohsh or reddish by fermginous matter and contains areas of 
minutely granular quartz embedded in clew colorless quartz. This 

Rmlth, P, 8., Lode mlninp near M M h :  U.8. Gwl .  8 u m y  Bull. 526, pg. 184-196, 
1918. 

'PrIhdle, L M., and K a C  F. J., Qmlogy of the PkLrbnnb d W :  V.H, Wl, B u m  
BuH. 626, pi. 1 and D. I S ,  1918. 



halt b-ia to mark tbe same zone tm that &m on the 
WE& fork of Skoogy Gulch, in the Central Star turnel, on &a math- 
east side of Pedro Dome, land in the bottom ~f Skmgg Qulch at the 
Faulher property, described on p a p  116-117. 
In 1981 the main shaft on this property was full of water, the 

milling equipment bad bea removed, and all thgt remained of the 
mine equipment wna s 15-hmpower sham boiler and a hoiat. 

The ground new held aa the Robinson d h  apparently inclrrdes 
the Iode described by Chapin 20 as the Rase, snd by MertieSL BS the 
Mohawk Chapin mentions a shaft 75 feet deep on a vein of quartz 
that ranged from 4 to 8 feet in tbicknem and oartied msiderable 
free gold. Mertie reporb 2 or 3 sepamta veim on thia prop- 
edy and statas that 445 tom of ore WBS mind and mWed in 1916. 

Chapin also descfibes briefly severaI clltims in the Little E l d a d o  
Creek drainage basin, including the Sunrise, Thompson, &.Hidden 
Treasure claima. 

According to Mr. Niekaloff some very rich flost had lmn found 
rn the ridge now m r e d  by the R ~ b i n m  claims, but na ore body 
of workable value had been discIwd in any of the extendye mrface 
prospecting. A sample of what appeared ta be the moM Mghly 
mineralized material picked by the writer as a grab s~mp1e from 
kverd d m p  showed no value upon may. 

About B quarter of a mile north of the summit, on the west side. 
of Pedm Dome, at  an elevation of 2,100 feet, there is ta short tunnel 
on s l t e d  fault b d a  makrial in a zone that strikes N, 70° W. 
md dips 7b0 S, The mne is at  l& 2!5 feet wide. A mmph of 
this mabrial, which did not ~ p p r  highly minerabed anywhem, 
carried B cents to the ton. 

Two shafts, both of which were iced up, comectd by m open cut 
or caved stope, wem nohd abut aft eighth of a mile nurth of the 
R o b i o n  shaft and a b u t  half a mile south-mthwest af the Newrr- 
boy shaft, in the bottom of L& Chsnee Gdch st an elmatimi of 
2 , M  feek Thia may be the S u n k  claim mentioned by Chapin. 

The tunnel at the main forb of LBst Chance Creek mentioned by 
mapin as the Hidden h a s u r e  was m v d  at the mouth and the 
dump entirely overgrown. It wa9 not visited. 

Word was k v e d  in S e p h h r  1931 that mme surf- p m -  
jng on the ridge btween I*o& Creek and the Wmt Fork of Iast 
Chance Creek, about a mile e&northsest of the E h  mine, had 
disclosed n promihg win. 

W C h r p l n ,  M o m  crp. elt m. It), 9.842. 
Mertlt, J. B., Jr., W. dt. CBd- m), Pa m7. 



The Ohio claim is on the ridge at the head of Whi~ky Gulch 
between Louis and Sprnce Creek, tributariesr of Little ~ ldorad i  
Creek, about 2 mil= northwest of the Soo mine and 3 miles north- 
& of the old Dome town site. The claims wem located by John 
Rogash in 1916, and an amended location was made May 28, 1927. 
There are three shallow shafts on a vein that strikes about east. 
None of the work was accessible, so the dip was not determined, but 
appamntly it is to  the south. The ore seen on the dump is an iron 
and manganese stained quartz, badly crushed and carrying some 

'r stibnite and srsenopyrite. A grab sample from about 4 tans of ore 
in two piles assayed $4.18 a ton. 

WYE VIEW 
' - I  

The Dome View and Rock Run group of four claim lies in the 
h e ~ d  of the west fork of Last Chance Creek, a tributary of Little 
Eldorado Creek, and is about I mile north of Pedro Dome. The 
dabs me held by the Wackwitz Bm., of C l e q  p& office, 
who also have the Wyoming mine, on Bedrock Craek. This region 
has been p m e d  for some years, and several locations made in 
the early days were abandoned, as the slide d, frozen condition 
of the ground, and steep slopes make pmqmting difficult and expen- 
sive. Placer gold, found in the gulches on the north side of Pedro 
Dome, was coarse and angular, and m e  very rich float hae been 
found at timm. T h w  facts kept the Wackrvib Bros. interested, 
and they finally &overed and located the Dome View vein in 1917. 
The principal opening is a tunnel at an elevation of 2,000 feet in a 
steep gulch under the eastern peak of Pedro Dome. A series of 

' open cuts show that the vein continues eastward inb the head of the 
main fork of Last Chance Cmk beIm the Robinson (Rose) shaft 
on the Last C=hmde-Skoogy divide. 

The Dome View vein strika N. 40' E. and dips 70' NW., cutting 
v quartz-mica schists that dip 15"-20" S.  and strike N. 60' E. The 

contact of mhist and the quartz diorite body that forms the summit 
of Pedro Dome is only a short distance south of the vein, though 

w its exact p i t i o n  is uncertain because of the heaqg talus clwer. 
The tunnel ie 145 feet long and attains a depth of nearly 100 feet. 

It follows the vein eastward end shows it to range from 12 to 40 
inches in width and t o  average about 30 inches. The white quartz 
is intensely brecciated in places and heavily iron-stained, particularly 
along the hanging wall, but in other places it is solid find masshe. 

1782015-8- 



Little timber was placed, and partst of the mof are caving, as there 
are selvagw of gouge on both walls of the vein. Three samples cut 
in placea where the vein was least crushed and was safe to  sample 
ran from 38 cents to $336 a ton. These were hardly mprmentative 
gamgles, as it was unsafe to cut samples in the more highly brmi- 
ated parts of the vein, where the k t h r  ore might be expected. As 
matter of fact, fTee gold was visible in specimens picked from two 
"such places in tbe tunnel and from two of the shallow shafts on the 
mrfam a short distance east of the tunnel face. The tunnel has 
de~eloped about 1,300 tons of ore w h m  value is uncertain but is 
probably nearer $5 a ton than the $1.47 which the samples taken in 
the tunnel would indicate. 

There ie a tunnel driven westward on the vsin in the head of the 
main fork of Lmt Chance Creek, but it ~howed little om, 

Gleary Creek wss one of the rich& of the placer emkst in the 
Fairbanks district, and gold-bearing pvel .has  been found in all its 
southern tributaries, many of which ham been mined. The belt of 
lodes that supplied the gold to these plmm is not much omr mile 
in width, extending in a low arc concave to the muth from the divide 
between Clesr~r and Little Eldorado C m h  on the west to the divide 
between Wolf and Fairbsnh Creek on the eggt. (Sea fig, 11,) 
Although the principaI development has been in this belt, them hm- 
been more or lebs prospecting both north and south of it. North of 
the belt there is very little evidence that mineralization wan inhnae 
enough to make workable ore deposits. South of the belt mineraliza- 
tion waa likewim weak and the veins are relatively small. The writer 
believes that there is more evidence to encourage further prospecting 
south of the belt than north of it. The site of mineralization is ap- 
parently the axis of ra low anticlind fold. Whether or not the appar- 
ent bending is actually due to a change of direction of the ~ x i a  of 
the fold could not be determined from the svidenoe aeen. It m m s  
probable, however, that there is a northward-trending fault on the 
ridge west of Chatham Creek, betw~en the creek and the trail a t  the 
d t  of the ridge, along which there has been postminerd mow- 
ment that has given the belt its amuah form 

Aftar the first period of lode excitement in 1012 did  down much 
of the; p u n d  formerly held by many individwl locators was aban- 
doned, New locations have hen made on mme of the p u n d ,  and 
mveral mumlididions of c l h  have faken ptaoe. The only pro- 
ducing lode mine in the Gleary Om& Vdleg in 1031 ware the Clesry 
Hill (old Rhoads-Hall) mha and the Tolavnna property, De~elnp- 



meat work was under way a t  the Nembq, and Borne prospecting was 
being esrrigd on at several scathed l d t i e ,  as mentioned in the 
followkg pa- 

m l m m  

The Nearsboy p u p  of daims lies just south of the saddle (altitude 
1,762 feet) between Cleary Cl- and Last Chance Creek (no. 21, 
fig. 11). Milepost 22 on the Fairbmh-Circle road ( $ W e  Highway J 

0 I 2 MiIea 
I . . . . .  

at khham h d ~ ,  -g loatlou of  mlner and pronpxts 
-bthbrspwt. 

I. mmmubku 
2. Fenn8plaapla. 
& Dofithp. 
4. Chatham Ca 
C. M a "  
8. Alanka fold Jupiter- 

Mars) .  
7. Anna-M#y. 
8. Woneer. 
9. Reeee. 

10. B.-P. 20- Nwsb0~ Extenuion. 
1 1. C O  ltamla. 91. Newnboy. 
12. Pnaper'm D*eam. 22. C o m l l .  
13. 23. Cheyenne. 
14. Wyomlng. 24. Yonr Slm. 
15. Cftesry Hill, 36. Jackeon. 
16. Talovonn Mbat%. 20. n0hkIOOU (Born%). 
15. T o l o ~ a n a  27, Wnckowlta 
18. Emma. 28. Hidden Treamre, 
19. Wwfonviteh (Ehlorado). 

ia on one of the claims. Thisl saddle is 2 milea north-northeast of 
Pedro Dome. 'She Newsboy and Newsboy Extension are the two 
principal drtims of the group, which comprises a large tract. 721s 
proparty is owned by the Newsbog Mining Co., but in 1931 it granted 
a lease on part to Earl Pilgrim, and ha had reopened the Newsboy 
shaft to the 160-foot level and wrts developing the Robinson vein fit 
the east end of the Newsboy claim. 
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Mr, Pilgrim h d  cut through the ice, which Hied tbe shaft to a 
depth of ahnt  '10 feet, and had reopened both the 100-foot (-ally 
116fmt) level and the lbbfoot  level. He had not cut oat the ice 
from the old 60-fmt level. 

Tbe main Newsboy shaft wsg sun8: to a depth of 850 feet early in 
the mining history of the Fairbanks district and had been equipped 
with s steam hoist, which was installed in the mill bnildmg directly 
r~orth of tha shaft, The mill wea later removed to st site on the north 
~ i d e  of Cleary Creek opposite the mouth of Willow Creek, %bout a 
mile northeast of the mine and 600 fmt lower. The old shaft and 
mill building am now used as a hoist h o w  and blacksmith shop. A 
rebuilt Buick engine is u d  to driva a Qardner-Denver air corn- 
pressor _to furniah eir to operate a stoper, jackhammer, and the old 
steam hoist. The old boiler is used as an air receiver. The shaft 
bas a godl wooden headframe, carrying ore bins end is weU timbered 
to the 165-foot level, Below thia level it was under w&r on June 
28 and in tho latter part of August 1931, when the writer visited the 
m h  The ore is hauled to the mill by truck, which deliper directly 
to a @Ip over t h ~  cxusher, which is of a 7 by 9 inch Wga type. 
Crushing is dona in a 6-stamp Jmbus Handy battery from which 
the pulp flowa over a 5 by 12 foot plate. The deck of a no. 2 
Dei~ter table is in the building but appears not Q have been in use 
for some time, A well is located inside the mill building, which also 
houses a 40-horsepower locomotive-type boiler and pumpa Coal 
was 'used for fuel. Mr. Pilgrim had expected to mill soma ore during 
the summer of 1931 but had to leave for other work before repairs 
on the boiler tubes were completed. A eman pile of rather sandy 
conentratm was fond just outaide the mill. - Theee wem edently 
old concentrates, as the pyrite wm badly altered and the mass 
cemented. A p b  sample af this pile, which appamntly contsined 
about 10 tam, was found by w a y  to carry $53.98 to the fon. The 
total production of the Newsboy mine is not hown,  and many of 
the old teoords are said to have been destroyed in a fire. The out- 
put of ore must have been fairly large, as the s t o p  on each side of 
the shaft are eontinnons from the surface to the 160-foot level and 
m r e  reported to go M o w  that level. 
As will be seen from figure 12, the vein, which strikes N. 45°480 E. 

and dips 65"-80° NW., has been broken by several faults. This vein 
appems to lx near the crest of the anticline, which has determined 
the site of the Pedm Dome minerslization, Tha merit of the vein 
in which the shaft was sunk hibs b n  largely stoped, only a few 
pillars being left ta show the cbarachr of the ore. The faults north- 
east of the shaft on both the 100-foot end 100-foot levels have so far 
proved bailling for the northeast extamion of the vein had not been 



trnaed beyond them. The main fault northeast of tbe ahdt  trikes 
west on the 100-foot level and N. ?Go W. on the I6O-fwt level and 
dips 6 7 O - 7 8 O  N. It is composed of several planes of movement in a 

manu 12.-Plan of 1Wfoot and 180-foot levrla, Kmdmg -8. 

eone 16 feet s i d a .  In this eone the principal movement, as ghom by 
dicken~ides, has hen horizontal, but many times repeated, with a 
slightly different direction of dip each time, Apparently the total 
resultant of these rnovementa displaced the segment northeast of the 
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halt ta the north rather than to the n t h ,  althmgh the dswIopment 
hark done in attempting t o  Imh it indicrtee th8t the ownera bsliewd 
it 1t6 be displaced to the gouth. 
Just southwest of the shaft the vein is displaced .by a fault striking 

abut N, 60" W. with a dip of 80° N. 1 t .consitdm ~ 6 . 2  inches .of euge 
on the fookmll side, a h a  which there is 10 to 12 inches of crushed 
schist. This appars to bB o revem fault with a displacement of 
about 10 feet. At the extreme wuthwest end of the drift on the 
100-foot level there is another embwest fault dipping 38" S. Caving 
at this p int  did not permit an sxaminstion to determine whether the 
vein had been picked up beyond the fault or what was the nature of 
the movement dong it. The long c-ut to the south& on the 
160-foot level went through flit-ly ing, unaltered dark-colored biotite- 
quartz schist without aim ,of mineralization. 

"She Newsboy vein, as expmd on the 160-foot level southwest of 
the shaft, mas 4 to 6 feet wide mnd consisted of crushed mhigt and 
quartz, all mom or less iron-stained and containing disseminated 
pyrite and amnopyrite. A sample cot across s 4-foot pillar assayed 
$5.24 b the ton, Northead of the shft  the vein widened to 12 or 14 
feet and m&sEed of schist with many stringers of quartz parallel 
t.a tht ,general strike of the footwall break The rock was sll more 
OF less crushed by podminerd movement. In some places the quartz 
with smenopyrite constitutes as much as 60 percent of the lode fill- 
ing; in other pl~ces it mnstituh only a small p d o n  of the vein. 
One gample, cut from a pillar 12 feet below the 160-foot level and 
70 feet northeast of the shaft, across 6 feet of ore, mostly quartz, 
assayed $9.46 to the ton. Another sample taken 100 feet northeast 
of the shaft ecrm U inches on the foatwaIl side of the vein assaged 
$6.89 to the ton. The stopes above the 160-foot Ievel hdbeen csr- 
ried two sets wide for some distance above the level. On the 100-foot 
level the vein for 140 feet northeast of the shsft is from 4 to 6 feet 
wide and consists of wricitized   chi st with stringers of qaart24 all 
more or less crushed. The 14 inches next the fmtwafl seemed to be 
mom highly minemlizsd, as an assay of it showed $2.98 to the ton, 
whereas a sample cut across the 6 feet of rock being mined m y e d  
only 23 cents a ton. Panning tests of crushed rock and drill cutthga 
indicate, however, that free gold can be panned from many parts of 
the 6-foot zone. The stopea to the southwest of the shaft on the 
100-foot level were pmrly timbered and msafer. The ore mined 
ranged from 2 to 8 feet in width and averaged abut  4 feet throngh- 
but the 2001 feet -stapil. 

Thtt Robinson vein, near the highway shut a quarter of s mile 
east of the Newshy shaft, haa been opened by a #haft about 15 feet 
deep. Tt lies about parallel to and north of a .small granite p p h p y  
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dike (see pl. 8) and strikes H. 79' E. and dip W0 8. It in 10 inches 
wide, ag shown by a %foot drift to the WE& at the bottom of the 
shaft, and comb& of c m h d  white quartz with some sulphidm, in 
places badly iron-stained. Panning mts indicate that where 
arsenopyrite is p-nt the ore is of ~, grade. 

Abaut ,half, a .mile eashmutbeast of the Newsboy n haft and only 
e short distance south of the granite porphyry dike referred to  mbove 
there am two quarries beside the Stewe Highway, along zones of 
interim sericitization and silicification of the quartz-mica ~ h i a t s ,  
The northern quarry had bean m n t l y  worked for road surfam 
rnaterisl, and a clean face was e x m d  an June 28, 1931. This 

i showed a zone 82 feet in width, between well-marksd slickemided 
walls, of mft cream-colored sericitized mica schist that is much 
fxwtqed,,)and, contains sama quartz veinlets. Botb walls of this 

! zone stre dark-colored biotite 5chists that dip north at low -lea 
It appeared from the bending of the schistosity thst there has k n  
reverse faulting along this zone, which strikea N. 80° W, Four 
samples taken acrom this face showed no gold or silver upon =say. 

Smith has described certain developments at this mine that are 
not now mcmsible. His examination included both the 215 rand 816 
foot lev&, now under water. According to his d d p t i o n ,  the ore 
there contained large amounts of sulphides, including mainly amen* 
pyrite, pyrita, and stibnite, though a little chalcopyrite and sphal- 
@rite were recogmmd. 

In 1931 the Newsboy Extension mine, about 500 feet northeast of 
the Newsboy, was not in operation and the workings were inacces- 
sible. Smith,= who axamined this mine in 1912, states that the vein 
st& N. Is0 E. and dips 77" W, As this is a different strike from 
that of the Newsboy vein, he doubts whether it is actually an exten- 
sion of that vein. Faulting makes it impo~ible to trace a direct 
connection btween them. It is reported that the &aft on this 

w ' property is h u t  115 feat deep, with short drifts both north and 
south on the 60-foot Ievel. Apparently no work has been done on 
this property for the last 20 yearn 

At the forb of Cleary b k ,  half n mile of the IJttIe Eldo- 
rddo Creak divide, and- the, m e  distance west of the junction of 
Willow and Cleary C h ,  there are three dumps and other indica- 
tions of former mining at an elevation of about 6,290 feet. T h w  

PRmlth, P. &., op. eit (Bull. 525). pp. fsl-lS9. 
Idem, pp. 189-100. 



6 & r h  &-caUd '' Wbnaiteh property '' (one fifth mile north- 
east 'of riaim 19, fig. 11). The 2 tunnels and 3 shafts muld not be 
enteted, and-~veral  open rmGs were so badly caved that the relation 
of the ore bvdy ,ta surrounding rocla is uncertain. 

The material on the dump is zlniqae, consisting lwgely of m k f e  
pyrite, sphalerite, &lena, amnopyrite, and stibnite that appear b 
have replaced Ume-ne, which is more or less altered ili part t~ a 
heavy, black pyroxene-biotite rock. Some bluish crystalline l ime 
stone has escaped alteration and replacement, but there is evidence of 
intense crushing and crumpling of the M s .  Several specimens show 
clearIy that there was a period of intense folding on a minute male 
after the deposition of the sulphides, and also after the formation of 
quartz veinlets that cut the sulphides. Gold accompanied the forma- 
tion of the solid pyrite anand pyrite-galena-sphalerite phssss but np- 
peam ta be mom abundant in those pnrts of the ore that am cut by 
bter quartz veinbts, in which amenoppite is the principal though 
sparsely distributed sulphide. Where much sphalerite or galena is 
present the value in d v e r  inmasas. 

A peculiarity of the rnsssi~e sulphida orbre is that feldqar m well . 
as pyroxene and biotita is always p m n t  in it. Tbis localifg ie not 
far from the granite porphyry dikes seen on the S t e w  Highway to  
the north. It is pbssibPe that some of thsse intrusive rocks are 
e n c o ~ ~ n t e d  in the underground w o r h g q  though no rocks on the 
dumps could be defkitely identzed as igneous. The dumps era, 
however, badly decayed, owing to the large amount of wi ly  
weathered sulphides. Most of the rock on the dt~rnps is a heavily 
iron-stsinad biotite-quartz schist. 

What appears to be this same property was described by Medie " 
in 1916 under the name Eldorada Mining & Milling Co. At that time 
a vein from 3 to 12 inches wide was being mined for silver-lead ore 
but contained alm some gold. No record is available of actual 
e;hipments of om from this property. 

A propestg at first h o w n  as the 'L Emma claim " and later relmated 
as the " Katherine claim " lies on the east dde of Willow Creek, near 
the he&, at  an elevation of 2,100 feet. This property was under 
development in 1912, when it was examined by Smith.'# At that 
time there wm a shaft 80 feet dmp and about 100 feet of drifts. The 
east-west vein dips 45'180" S. and consists of 4 to 19 inches of quartz. 

YYlertltI X. B., at.. op. dt. (Bull; Ma), p, 416. 
a'FJmltb, P. B,, op. dt., pp. 186-180. 



It is reported that I0 tom of selected ore shipped and milled yielded 
$38 a bn. 

This property was-reopened in 1924 as the Katherine claim but 
was soon abandoned, md ~ppmmtly no work haa been done on it 
bee. 

w%tvm.z 

A short distance southwest of the Emma claim md we& of the 
road is the Cornell claim, at an elevation of 2,076 feet. A tunnel 
and mvaral shaIlow shafts and pits are now caved, and the property 
has long been abandoned. 

The camp and main tunnel of the Tolovana Mining Co. are at  

'J - na elmtion of 1,800 feet on Willow Creek, a tributary of Cleary 
Ckk, about 3 milea muthwest of Chary post of6m and 25 miles by 
road northeast of Fairbanks (no. 17, fig. 11). The company is rep- 
resented in Fairbanb by Martin Pinska.- The property consish of 
13 claims in r compact group 3 claims wide md 4 long, covering 
approximately 260 acres on u p p ~  Clesry C& and tbe ridge be- 
t w e n  Willow and Bedrock Creek  The claims a m  the Tolovma 1 
to 4, Scheuyerneress 1 to  4, Scheupemere 1 t o  4, and Wehnvitch. 
In 1931 the Tolovana tunnel ground was under lease to Charles W. 
N h  and Mr. Farentmu, The mine when in operation by the com- 
pany produced several thousand dolIam, bnt it had been idle for some 
years until 1930. 

The mill, which is well bousetl, is equipped with a 6 by 7 inch jaw- 
crusher, two Xisen  stamps of 1,350 pounds each, and two 4 by 10 foot 
plsib. It is operated by it 40-homepower coal-burning boiler. A 

. well in the mill supplies water during the winter. 
The main tunnel runs eaat on the vein for about 1% feet, then 

turns north along a fault for s h u t  80 feet, and then eastward on 
the continuation of the vein for about 350 feet. A shaft near the 

w ' tunneI mouth was full of water. It is said to be more than 100 feet 
deep and to connect with a winze sunk at the north-muth fault In 
the tunnel. All of the front part of tbe tunnel hm been iced np, 

C 
and as the reopening was done with the idea of getting b the face, 
no unnecessary ice was removed near the mouth. As a consequence, 
none of the old workings couId be inspected, though it was noted that 
them were stopes below the floor of the tunnel west of the fault The 
dark biotite-quarts schist that f o m  the country rock dips Is0 N, 

. The Tolovana vein is in reality a zone of hard schias cut by several 
stringers of quartz from a quarter to half nn inch wide that are 



mbparallel, the zone striking N. SO0 E. and dipping 70' S., directly 
across the schistosity. The veinlets am frozen to the schist, and in 
places oflshoots of quartz lie parallel to the schistomty. The zone 
of most inhnse mineralization appeers to be a b u t  8 to 12 inches 
wide and may contain as many aa 3 or 4 veinleis in this width, though 
umaUy 2 veinlets are persistent. The schist next the veinlets is 
thoroughly silicifid and contains some carbonah, problrbly calcium 
carbonate, and minute pyrite crystals disseminated thmnghout. .The 
veinleh consist of quartz with a Little carbonate and arsenopyrite, 
stibnite, and free gold. The sulphides are most commwly con- 
centrated near the edges of the vein or in the silicified schist ned  
the quartz. The gold pccum ffes in Z>oth the vein qu- and the 
highly silicified mpchiet between the veinlets. 

A tunnel on the west side of WiIIow Creek said to be on the 
Tolovane vein, was caved '15 feet from the mouth, where the vein 
was A& cut about 20 feet below the d a c e .  The ore from this 
tunnel did not resemble the hard ore from the main Tolovana tmnel. 

Smith '@ examined this pmpertg in cwdd&ble detail in 1912 and 
visitad the workinp that are. now ineccessible. 

At the extreme head of Bedrock Creek, about a quarter of a. mile 
northeast of bench mark 2801 on the divide between Bedrock and 
Twin Creeks, there rtre a numbr of old pits, shafts, and lmmels, dl 
of which were caved and inaccessible in 1931. To judge from the 
dump8 at thesa workin@ little had been done at my one of them for 
geveral years. One shaft wtbg vertical for 50 feet and then dipped 
north at a W p  angle. The vein strikes N. 70" E., and there is a 
caved tunneI month 100 feet 'below th& was apparently run to cross- 
cut tha vein exposed in the ahaft. No ore was seen on the dump of 
the cromut, and the small amount of ore seen on the dump of the 
shaft is mostly a mixture of rtrsanopyrite, j a m m i t e ,  and gdena. 
Some prospect pits on gash veins an eighth of a mile east of the shaft 
show similar mineralization, wbich also was noted in narrow veins 
parallel to the schisbsity. 

These workings are apparently on the ground formerly held aa the 
J a c h n  c1ah-s (no. 25, fig. 11 ) , which were described by Chapin 
and Mertie " in 1913 and 1916. In 1916 several open cuts and shafta 
and s tunnel 516 feet long had hen driven. The vein waa of partic- 
ular interest becam of its unnauslIy beavg concentrshion, of ml- 

=Bmita, P. B., op. dt (Bpll. WE). m. J89-l88. 
Clmpln, IPhdore, op. clt. (Bull. 8PZ),  p. 838. 

=Hertie, 3. B., Jr, op. eft. [Bull. 662), gp. 42-41. 



phiam, including pyrite, srsenopyrifa, &bite,  and j a m d t e ,  as 
well as goid and silver. Appmtly  them claime have lain idle for 
years. 

HILL 

me Cleary Hill Alaska Gold Mines Co. ampima, shut  19% 
the formerly highly productive Rhoads-BalE m h e  and adjacent 
c I a d  (no. 15, fig. 11) covering the point of the ridge between Chat- 
ham and Bedrock Creaks, tributaries of Cleary C&. The Fres 
Gold cldm is the only one of the 11 claims in the group that has bean 
patend .  It was patenfed under mineral survey 821, dated August - 13, 1013. The group as shown on phta 4 consisb of the Free &Id, 
Snowdrift, New York, Texas, California, Pauper's Dream, Idaho9 
Colorado, and a half interest in the Wyoming and Wyoming Frac- 
tion, the claims covering appmximat..ely UH) wpaa of minaralid 

'.1 ground. The Gnstafson brothers are in charge of the mine, which 
is sometimes hown by their name, The mill and camp on the west 
and of the Frea Gold claim are 25 miles by a good automobile road 
north& of Fairbanks and about 2 milea southwest of Claarg post 
office. The main power line of the Fa irbah  Exploration Co. passes 
about three quarhm of s rnile north of the camp. (See pl. 8.) 

The Clea~g Hill mine is cmnt2y reported to have produced over 
$1,000,000, nlwt of which came from the doped* ground near the 
surf ace above the big fault that the Penrose tunnel rbout 2a3 
feet from the portal (see pl. 5) snd was taken out by Rhoads and 
Hall, th8 d i~verers .  This: was one of the first producing Iode mines 
in the Fairb& district, and its mill was built in 1911. The present 
d I l  has five stamp of 1,000 pounds each and a 7 by 8 inch crusher 
of the Blake type, operated by a 100-horsepower Washington-Diem1 
engine, which alsa rum a 9 by 12 inch air compresmr and a generator 
for lighting the mine, mill, and camp. The Dim1 engine was in- 
s t d e d  in 1931 and is reported to have cut the cost of milling very 
materially as compared with the coal-burning steam plant formerly 

b' 
in w. There is a well-equipped blwceksmith shop with Ingersoll- 
Rand drill sharpener and wash-oil f u n a m  in the mill building. At 
one time there was a concentrating table in the mill, but this was not 
in place in September 1931. It is reported =* that the capacity of the 

a mill will be incrertsed in the near future. 
The Chary Hill vein strikes N. 70°-800 W. and dips 43"-60° S., 

svemging about 50". It is situated approximately on the c& of the 
low anticline, along which the major mineralization of the Pedro 
Dome mgion appears to have occurred. As a consequence of this 

'm. MIn. Jwr, vol. 188, p. 428, Not. 9, 1981. 



situation, the win is broken by an intricate system of faults. Those 
with the greatest throw are prrtctically parallel to the vein but dip 
north instead of south. The original workings wers all to the wed 
of and above such s fault, which is well shown in the main level just 
east of the winze. This zone is between 30 and 40 feet wide and eon- 
sists of crushed contorted schist and gouge that strikes N. 76O E. 
rand dips 45°-600 N M .  H e a ~  slickensides on many slip planes 
show most of the movement to have been nearly horizontal or with 
low dips either east or west. A similar fault zone h a m  as the 
LeBxmdell fault" is shown near the '' island '' in the no, 1 tunnel 
level, where the raise from the Penrose tunnel comes up. Tkis fault 
zone strikes N. TO0 E. and dips $0" NNW. On tlm level of the no. 1 
tunnel there is about 30 feet of heavy ground, and e x p m s  are 
poor. A third fault of this character is seen near the face of the 
Penmsa tunnel leveI. The fault zone here, known as the " Wyer 
fault ", hikes  N. 70° W. and dips 45" SSW. The vein has not been 
found beyond this fault. There is &out 40 feet of crushed schist 
and gouge in the zone, with several major slip phnes marked by 
slickensides that indicah nearly horizontal movement. Movement 
on these large faulh seems to have been reversed, so far as the veins 
are concerned, though the movement was essentially horizontal. The 
throw varied from about 75 feet on the Brandell fault to nearly 170 
feet on the Front fault shown in the main workings. 

Besides the faults mentioned above them is a closely spaced series 
of north-south planes of movement that strike horn N. m" E. to 
N. 20" W. and dip either east or west at relatively steep angles. 
Movement along this series has been normal in every case, and a fair 
rule has been worked out for picking up segments of the veins beyond 
a fault--that is, when going east on the vein, if a fault dips west the 
vein will be picked up to the south ; if the f adt  dips east the segment 
will be found to the north. 

A third series of faults occurs approximately parallel fo tihe =his- 
tmity of the enclosing rocks. This series strikes approxhatelg east, 
rsnging between N. TO0 W. and N. '10" E. and dips in general 5" to 
15O either north or south. In wvecal places where such faults were 
noted and could be studied in detail the movement was found ta be 
reverse, with a throw of only a few feet, or in mme plaoes of only a 
few inch-. In mme &,opes above the main tunnel level the ;segment9 
beyond them relatively flat faulh have not been found, but in others 
they have hen; the be& example of a place where the m p e n t  has 
been found is in the rabise and winze connecting the Penrm and no. 1 
tunnel levels near the east end of the workings, where the offset was 
0 d y  1 foot. 



As dl be seen from plate 5 the workings are extensive and intri- 
eak, owing to the complex faulting of the vein. Development msts 
are proportionately high, especially as the vein is only 4 to 24 inches 
wide, avenging 12 inches. Fartunatelg tha ore is rich, samples taken 
by the writer indicating m average value of $38.40 a ton. Mill hemds 
have been maintained at around $40 a ton for the last few yearn, 
t h h  in part to an exceptionally rich body of ore in the bank stope 
on the no. I tunnel level east of the Goessrnann shaft, 
The vein as exposed in the various levels and stopes ismvery similar 

throughout, consisting of crushed and recemented quartz, which is 
gsneraZly free from both walb and iron-stained. The richer ore has 

- a peculiar yellowish-green stain that is probably due to the presence 
of a mixturn of wrodite and antimony oxide. Free gold is visible in 
much of the ore. It usually occurs with minor quantities of amn- 
opyrite and &ill less stibnih, Snlphides were present even ia ares . 

*. from pits on the surface east of the Windlass shaft and in oxidized 
ore at the face of the main tunnel along fractures in the vein. It is 
clearly evident, however, that the gold in the part of the vein now 
being worked is primary and accompanied the deposition of sulphidm 
in'one of the l a w  stages of the mineralization. 

It is dificutt to arrive at even sn approximafs estimate of the 
quantity of ore opened in the last few years in the Cleary Hill mine, 
because of the uncertainties as to the size and distribution of the vein 
mgments that have hen dislocated through faulting. Nevertheless, 
it is belialved that a considerable tonnage has been indicated by the 
development, though it cannot be classed BS ore that has been blocked 
by openings on three sides. It is estimated that at least 1,800 tons 
has been indicated between the Penrose rand no. 1 tunnel level east 
of the Rank stope and that t h  is an additional 3,500 tons of 
probable om having a d u e  of at last  @5 a ton between no. 1 tun- 
nel and the w r f ~ e .  Them ia also little doubt that 2,700 tons of 
ore occurs in the two veins e x p d  an the main tunnel up to the Pen- 
rose level. On the basis of the above figures, 8,000 tons of ore con- 
taining about $200,000 in gold may be considered as partly blocked 

4 out, and there i~ strong likelihood that this property may contail1 
an additional 50,000 tons of are of comparable richnws. 
On the surfaea east of the ,Tones raise and the Windlass shaft there 

C ia a major fault striking apparently north, though the relations am 
not entirely clear. This is the Gmsmrtm vein, which was prduc- 
tive in the early days of quartz mining but which has not been 
worked for some years. East of this fault a vein with approxi- 
mately the strike of the Clarg  Hill vein has h n  e x p d  in a 
series of open cub and pita for at least 800 feet. A sample Irom 
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one of the pita nenr the east end of the work on the Chatbm Creek 
dope taken =rase f 4 inches myed $20.60 to the ton. 

Three claims now incorpornced into the holdings of the Cleary Hill 
m i n ~ a m e l y ,  the California, Panper's Dmm, and T-were 
described in some detail by Smith.ao These claims are not now being 
developad. 

WYont3  

7.b  Wyoming or Wackwitz mine (no. 14, Q. I l l  mn&h of the 
Oklahoma, Wackwitz placer, and Wyoming claims. The Gust& 
brothers own a half interest in the Wyoming claim. This group lim 
immediately 8011th of the Cleary Hill mine, on the east side of Bed- 
rock Creek. The camp and mill are at an elevation of 1J75 feet 
abut  50 feet above the creek level and half a mile south of C l e q  
Creek There is a smaH jawcrusher and a 3 by 4 foot Hermarr ball 
mill, run by m automobile gasoline engine, at the mouth of the 
lower tunnel. It has been used for mill testjng of the ores. This 
vein haa produced sseverrtl thousand dollam' worth of ore but can 
hardly ba said to have b n  more than pm+. 

The main development is thrangh two tunnels about 70 feet apart 
verticslly, only the lower one of which was open in September 1831, 
as .the upper Wyoming tunnel was caved at the mouth. The lower 
tunnel rum east for abut 300 feet along a vein striking N. 80° E. 
and dipping 50' S., to a fault that strikes a little west of  north 
and d i p  4 5 O  W. East of this fault two veins have been opened. 
What appears ta Im the Wyoming vein was shifted about 100 feet 
south by the fault. (See fig. 13.) The vein cannot be seen near the 
month of the lower hnnel, as it has been iced up. At rake A, west 
of the fauIt, the vein is 12 inches wide, and the ore has bean stoped 
up to a ff at fault 30 feet above the level. Movement on this fault 
was horizontal and produced 3 feet of m h e d  schist. Beyond the 
north-south fault a drift was turned east on a narrow quartz vein 
striking S. 80" E. and dipping 3 5 O  S. This vein ia from 2 to 4 
inches wide but in places splits into stringers of quartz, m r a t  of 
which occur in a width of 12 to 14 inches at the f w  of the north 
drift. In a 15-foot crosscut north .from the fam Ohere am two stf ig-  
em of quartz that are well mineralized. The schist in this vicinity 
is more or less silicified and contains some pyrite. It shonld be more 
thoroughly prospectad, BS the ore and altered d rock m m b l e  
some of the ore at the Tolovana mine, which Is known to be rich. 

TIM main pein waa cut ie a south c m u t  esst of the fault a h n t  
100 feet south of its projecfion md has bean followed eastward 
by a drift for 2tM feet. One stop 70 feet long had hen  carried 

"Bmlth, P. S., ap. dt (Ban. 6 s ) .  pp. 1-182. 



through to the upper tunnel, and a raise about 75 feet from the 
face has hen pat through for ventilation. The vein in fie dope 
near tbe fadE d i p  BOO S. and is from 12 to 14 incha wide. It con- 
sists of hard, solid white q u h .  In the stop near the & the 
vein aver@ 12 inch= in width but in places contained tu~ much 
as 3 feet of crushed vein fiIling &sting of gouge, silicified schid, 

and quarkz. A I to 2 inch streak of well-mineralized quartz foI- 
 low^ the hanging wall. This ore is said fo have milled more than 
$6 a ton. T h e  sfape above the face of the tunnel is on the vein, 
which hem ranges from 15 inch@ of golid quartz to 5 feet of crnshed 
schist and qnartz, 811 more or 1- iron-dained and mineralized, In 
places the quartz qlits inta several small stringers, which mtlnite 
to form a mlid vein within a few feet along either the striEte or the 
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dip. Samples cat by the writer in this stope showed only low values, 
thoegh panning testa gave good results. 

The Crawford tnnnel, up the hill east-northeast of the mill wm 
driven on a vein that dips north instead of south. It m s i s t s  of 
seven skingem of quartz from half an inch to 1 inch wide in a zone 
3 feet wide, with some pyrite in, the silicified quartzite schist between 
the stringers, A sample cut wross the 8 feet e v e  assays of $12.86 
to the Iton. 

A new tunnel which will run a little m t h  of east is being started 
by the Wackwitz brothers near the level of Bedrock Creek. It 
should cut the vein found in the Cmwford tunnel in s relatively 
short distance but will have to be driven several hundred feet to 
reach the Wyoming vein. 

'Shere is very Iittte are wtady blacked out in the Wyoming 
mine so far as could be seen, but the probability of futum work 
dhclasing considerable ore is regarded as good. 

The inclined &aft and tunnels of the B.P. claim (no. 10, fig. Il) ,  
on the west side of Chatham Creek half a mile above CIeary Creek, 
were inaccessible in 1931 and muld not be examined. The vein 
apparently strikes N. 85' E. and dips 45" S. Material on the dump 
is a bluish silicified schist with mme quartz and a large amount of 
gouge. A 4-foot Herman ball mill is on the ground but was not 
installed for operation. 

This property was extensively prospected between 1308 and 1912, 
and Prindle " reports that in 1909 it was developed by a tunnel 90 
feet long from which a winze 150 feet deep was sunk on a shear zone, 
and a raise was made to the surface. From the shaft a 40-foot drift 
was made in each direction dong the shear zone at a pint  100 feet 
below the main level. The shear zone was impregnated with aul- 
phides, chiefly pyrita and arsenopgrite, but with some galena, 
sphalerite, and stibnite. Free gold was found in the upper, more 
oxidized portions of the mineralized zone but was not recognized 
in the lower portion. 

m- 

The Scott Reem tunnel (no. 9, fig. 11) is on tha wmt gide of 
Cbatbm Creek about 200 faet south of the old BP, workings. 
This tunnel rum wedward through sew, which dip 80"40° N. 
The tunnel k 320 fwt long and intersects a 4-inch fault zone 20 feet 
Prom the mouth, a 8-inch quartz vein 150 feet from the mouth, and 

LFrLndle, L M., AurYmurr quartz velna in thtr FaIrbstlka dtatrlct: 13.8. -1. 8-Y 
BuI1. 442, p, 226, ls10. 
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a well-dhed fault striking N. 60° E. and dipping 80° S. about 930 
fmt from the month. At the face there is a 1-inch quartz vein. 
This tunnel was driven to intercept a vein exposed in some pits on 
the surface but had not reached ih objective in the middle of July 
1981. 

PIo- 

The Pioneer mine (no. 8, fig. f l ) ,  on Chatham Creek less than a 
mile above ib mouth, deserves mention becauaa it was here that the 
first gold qua& claim in the Fairbanks district was located in 
1903, as the Blue Bell lode. 

The old shaft house and mill, on the. east side of Chatham Creek, 
3 are now gone, and the property is now abandoned. PrindIe,'P who 

visited the property in 1909, reports that two shafts, one 24 feet 
and the other 85 feet deep, had been sunk on a vein about 3 feet 
thick, with a maller intersecting vein, both of which carried free 
gold. In succeeding years sa 5-stamp m i l  waa construcbd and 
several hundred tons of ore wa~i milled. Appamntly no work has 
been done on this property for many years. 

A group of t h m  claims called the LLA1asb group " was located by 
F. M. Wackwitz on the east side of Chatham Creek in 1031. They 
covar the old Jupiter-Mars ground (no. 6, fig. 11) in part and extend 
from the Chatham mine patented ground to  Chatham Creek jusk 
above the Chatham r d L  The old Jupiter-Mars workings are caved 
and inatxessible. They are reported ta include two tunnels and a 

' 

shaft 125 feet deep with 112 feet of drifts. The work on the new 
claims consists large1 y of long ditch- that h a ~ e  been sluiced through 
the surface material and severs1 shslEow pits. A pit near the center 
of the center claim shorn the top of a badly crushed and heavily oxi- 
dized quartz vein. As indicated by the float this vein is from 3 to  5 
feet thick and near the surface seem to dip about 30" N. and strikes 
about east, A p b  sample from the dump assayed 43 cents to the 

w ton, but mnch of the material has the characteristic greenish-yellow 
arsenic stain indicative of ore carrying mmider~ble gold. 

At tha center of the easternmost claim there are two or three 
smdZ veins that strike N. 50°-60" E. which come inta the east- * west vein. One of these stringers exposed in a 10-foot shaft i s  8 to 
10 inches wide and assayed $16.88 to the ton. ' Another vein near the 

. east end of this claim strikes N. 45" E. and dips 50" SE. The vein is 
18 inches wide and consists of promising-lmldng iron-stained quartz 
and crushed schist. It is said that Foster and Bungerford worked 

m P M l c .  L. Y.. op. clt. (Ball M 2 ) ,  p, 228. 
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thig vein in 1913 md 1914 md tmk out a few tons of $40 ore from 
an open cat, 

Nils Cj)engi ha;s a h i m  mdng part of the north and of the old 
Jupiter-Mars gfound. There is a shallow shaft, which could not be 
entered, on a vein that strikes N. 60" E. mid appears to Im from 10 to 
18 inches wide. The qu~rtz is crushed and stained with both iron and 
arsenic oxides, indicative of p o d  ore. 

J. 0. Warren, in 1931, was prospecting on the point of the hill 
btween Chathsm and Tamarack Creeks (no, 7, fig. 11) and had 
opened two l d w .  The Mary lode drikes N. 7U0 W. and dips 70° S. 
It is. reached by several shallow shafts along the h ike ,  is from 4 
to 8 feet wide, and consids of 1 to 6 feet of crushed mhbt on the 
hanging wall and 1 to 2 feet of blue clay gouge on the footwall. 
Lenticular m a s s  of badly crushad iron-stainsd quartz were noted 
in some places, end galena and amnopyrite high in silver were seen 
in samples on the dump. A sample cut across 5 feat of this mate- 
rial at  the bottom of a 15-foot shaft assayed 46 cents to the ton. 
The Annn lode liis about 100 feet south of the Mary and np the 
hill but had not been opened sufficiently in Jaly 1931 to permit any 
oonclnsivo ohervatians ss to  its strike or character. 

The workings of the Chatham mine (no. 4, fig. 11) are at the h a d  
of Chatham Creek at an elevation of 1,800 feat. T h e  ground is pat. 
ented under mineral survey 1713, dated August 6-11, 1923, and con. 
sists of a compact group of five claims known as the Chatham No. 2, 
Fay, Colby, Colby No. 8, and Fay go.  9, covgring 97 acres. The 
Chatham Mining Ca, was a local organizatiw, wGch is now largely 
controUed by Mrs. William Burns, of Fairbanks. The Chatham mill 
is on the west side of Chatham C w k  about 2 miles below the mine, 
this site having been mlected in order to obtain an adequate  upp ply 
of water. This mine has produced considemble gold in the past 
but has not bmn active of late. The mill buildings are in bad repair, . 
and part of the machinery hasr h e n  removed. There is a 7 by 9 inch 
crusher of the Blake type, and 2 batteries of 2 stamp wh, which 
are still in good condition. 
AX the gurfaca pits at the Chatham mine had caved, and when 

visited on July 8,1931, the main tmeE waa so iced np that it d d  
not be entered. This main tunnel, which has been driven as a cross- 
euh tmds  N. 30" E. and infersects the vein at a point about 200 
feet from the pal. All that could b M a  was the top of the caved 
stapes, which indicate that the vein strika about N. 70" W. 
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As dmeribed in same detail by Smithy in 1912, gaveml hundred 
feet of drifts had been driven dong the vein, stopas had been opened, 
and considerable ore extracted. Apparantly the mine was operated 
for a few years as a gold mine, but in 1916, according to Medie,= 
it was worked for the antimony om which it conh ind .  At that 
time the main tunnel wes 1,800 feat long, raim and w j ~ z e s  had 
been driven, and antimony ore ww being taken out both above and 
below the main tunnel level. 

At present this mine ia inactive. 

The Homeatake (Nardale) patented claims (no. 1, fig. 11) are on 
the west fork of Wolf Creek near its head. The claims, which were 
sumeyed in June 1928, under mineral sumey lBW, are the Wolf, 
Keystone, Kawitlita, Fairbanks, and Hope. (See pl. 6.) They be- 
long to the Nordde estate, of Fairbanks, Alton Xordale, agent, and 
apparently include the ground formerly owned by both the Home- 
stake and the Rexdl min- 

The principal de~elopment is a crosscut tunnel whose mouth is at 
m elevation of 1,500 feet near the creek. The tunnel runs south 
along the center line of the group for about 350 feet to a vein that 
strikes N. 70" E. and dips 40" S. This vein, whem cut, shows 2 to  3 
inches of whita quartz, very distinct from the surrounding black 
mica schists, which here lie plmctically horizontal. Drifts were 
tumd both wmy~ on this vein, and the crosscut continued muth. 
Owing to bad caving at the vein crossing it was not possible to pene- 
trate bsyond this point in 1931. It is said that the c r m u t  has a 
total length of 800 feet and intersects one more vein about 400 feat 
from the fnm. Mr. Nardale stated that about $60,000 had been taken 
from stopes on the narrow vein neamt the mouth of the tunnel. 
Amding  to Mr. Henderson, who at present is operating the Mo- 
h w k  raine, on Ester Dome, but who earlier operated the Homestake 
under lease, the narrow vein was extremely rich in spots but had 
never been worked below the tunnel level bemuse of the heavy flow 

w of water. At one time there was a stamp mill just northeast of the 
tunnel mouth, but thin had been removed before July 1931. 

A lower tunnel on the Fairbanks claim a short d i d n c e  northeast 
t of the c r m u t  and 50 fmt lower was caved 60 feet from the month 

It appeared to  follow an eastwad-trending vein. About 100 feet 
above the mouth of the crosscut8 and a little e& of south, is the dump 
of ta tunnel which is caved at  the mouth. This mine was d&bed 
in some detail by Smithab and Chapin,Bg but is at present inactive. 

P 8dth. P. S., OD. dt. (Bull. 6261, pp. 172-178. 
HYerfie, J. B.. Jr, op. clt. (Bull .  602). p. 415. 
Smith, F. 8., op. dt. (RrrlL 626). p. 168. 

UCbapIn. TheMore, op. cit. (Bull. b92). PD. 881434. 
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As shown on plate 6, the Homestake group of claims bclndes the 
ground formerly hown as the &' h a l l  mine." The BexaIl mine 
was not studied in 1931, but has been dmcribed at some length by 
Smith a7 and Ch~pin ,*~  It wae developed by a tunnel 140 feet long 
driven along a quartz vein to the intersection of another vein, to 
which subsequent work was codned. A drift was carried along this 
vein for 500 feet, raisea and win- were driven, and stay opened 
from which ore was taken. The, ore wm essentially qnartz, with few 
sulphides, and aame ore of exceptionally high value was recovered. 
A B&mp mill, with crusher, operated by a gasolin~ engine, ww 
built in 1912. This mine was not in aperation in 191'1 and spptir- 
entlg has hen  idle since that time. 

F. J. McCarty owng a group of 10 claims on the divide between 
Fairbanks Creek and the h d  of Wolf Creek, just north of the 
Henry Ford group. (See pl. 6.) This group includes the Masi- 
gold, I. B., Harrietta, Pioneer, WilIie, Pennsylvania, Free Gold, 
Znughing Water, Minnie Ha-Ha, and Henry Clay claims, A great 
den1 af surface prospecting has b n  done on these claims on seven 
veins. The greatRst amount of development has been done an the 
Pioneer vein (no. 2, fig. 141, near Mr. McCarty's house, and on the 
Pennqlvani~ vein on the Wolf Creek side of the divide. The 
Pioneer vein strikes N. 65" W. and dips %0° 8. Some antimony ere 
was shipped from a shallow shaft on the Antimony vein, which is 
about haIf-way bdween the main road and Mr. McCartyt house, 
directly on the saddle. The production from the Pioneer vein is 
stated by Mr. McCnrty to have been $14,000 from ore taken out 
abova the 60-foot lev95 in the shafts immediately east of hb house. 
This work was d c e d  and inaccessible early in July 1981 md was 
not examined. 
As described by Smith,Be in 1919, the Pioneer claim was dewloped 

by one shaft 110 feet deep, with drifts about 800 feet long to both 
the east and the west, a second shaft 7.5 feet deep east of the main 
shaft, a 38-foot shaft &ill farther east, and many open pits, a total 
distance of 800 feet. In addition, mveml other veins had been dis- 
covered on this p u p  of claims. 

The Pennsylvania claim was developed by a shafi, said to be 146 
feet deep but now full of water, on 8 vein that drikes I?. &OO E. and 
dips 6Q0-70" S. This vein has hen  stoped to a width of 18 inches 
f o r  60 60 to0 feet west of the shaft, to s. depth of 60 feet, and is said 
to  have yielded s h u t  $10,000 worth of gold. 

* %It& P. 8, op. ciL (Bull. 526), pp. 111&17(1. 
LChapia. Tbmdom, op, clt  (Bull. 6P2), pp. 354-836. 
* Rrnrta. P. s., op. dt. (Run. 525) .  p. 181. 
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It is reported that a vein that extends from the Pioneer claim 
ea~tward into adjoining ground mntains stibnite in places to s 
thickness of 8 inches. 

There is no equipment of any sort on the McGarty ground, and ea 
none of the workings were accessibIe, no estimate of possible tonnage 
can be made. Them am, however, excellent surface showings of 
om, and the proper@ d e e m  thorough invmtigation along q s -  
tematic lines. 

0 I 2 MikS 
1 " " .  I 

FIcCRII 14.-Msv of Fairbnnkn Crwk drainage basin, abowlng lomtion of m l w  and 
prOupwtu described in this report. , 

1. Hmrg* ForU. 7-11. RCYn : 12. Hmmbnm. 
, 2. Pioneer, 7. Dorando a n i t .  13. Birrhop. 
8. Ylspnb. 8. Upper shalt. 
4. Ohio. U. Upper tunnel, 
5. QILmom tunnel and mill. 10. MlddIe tunnel. 
6. McNell. I t .  towcr (mill) tenriel. 

Fairbanks Creek has been a rich placer stream, as were its tribu- 
taries from the north. So far as could be learned, Little or no guld 
was derived from the short southern tributwies, and prospecting for 
lodes mnt.h of the creek has not been successful. The belt of l d e  
mines is shewn in figure 14, It is said that ,t few prospects of promise 
were found near the heads of Alder and Walnut Creeks, north of 
Bkhan, and that at one time a little ore was taken from pmspch 
on the narth side of Coffee Dome, at the head of Kokomo Creek, 
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but thm workings have been abmdoned for years and were not 
examined. 
In 1931 the Ri-Yu mine was producing m d  same ore was bing 

taken out on the American Eagle vein of the Henry Ford group 
{no. 1, fig. 14). None of the other lo& properties in Fairbanks 
Creek wem being developed. 

Northeast of the mouth of Too Much Gold Creek are same old 
caved workings on a win striking N. 70" W. that is mid to be about 
2 feet wide. This was mentioned by Smith 8s the Whitehow mine. 
It wtts said to be held by Frank Bishop in 1931. 

West of Bishop's cabin at the mouth of Too Much Gold Creek are 
the abandoned shaft and cuts on what was formerly known as the 
Plumbum claim. The surfam showings indicate t h ~ t  the win 
strikes N. POTO" W. and dips '10' 5. 

The Michael McUeil shaft is at the head of the west fork of Too 
Much Gold C/'reeB a little below the summit of the divide to Wolf 
Creek, at an elevation of 2,250 feet. The shaft ww iced up and the 
tunnel caved at the mouth, and the surface pib on the divide to the 
northwest were &o inrmccessible. T h e  vein apparently st& N. 600 
W. and dip ?OO S. The country rock is light-coiored quartz-mica 
schist. A little ore that was found in sacks in the nearly wrecked 
cabin on the claim consisted of quartz, ammopyrite, jamemnite, and 
galena. 

EmmBY BVED 

The Hemy Ford group of six h11 claims lies at the head of Fair- 
banks Creek, just east of the Wolf Greek divide at  an elevation of 
1,900 to 2,200 feet. L. J. McCarty owns a threequarter interest and 
the estab of George Ewers a quarter inter& in these claims. The 
p u p  consists of the Henry Ford, Henry Ford No. 1, H e q  Ford 
No. 2, Henry Ford No. 3, Hmry Ford No. 4, and Golden Eagle 
claims. The Henry Ford is a relocation covering the old American 
Eagle property. 

J3nkin.g 1929 and 1930 tha shaft on the McCa* vein on the Henry 
Ford No. 3 claim was sunk SO feet and the vein stoped to that depth 
for a total distance of 450 feet. (See fig. 15.) During this period, 
according to the operator, 1,225 tons of ore was taken wt and milled 
at the Giilrnore mill, a mile east on Fairbttnks Creek, yielding $26,710 
in bullion, or mare than $21.50 a ton. At. this m haft them is a light 
timber gallows frame, a ?AZ-ton Iskip, and a 6-horsepower Frtirbmb- 
Morse gasoline-driven hoist. All drilling was done by hand, and 
them is a good rmpply of drill steel in the blacksmith 8hop, whioh is 
welI equipped. Several hundred feet of light rails am also available. 

The McCasty vein strikes N. ' 1 8 O  W. and dips 75" S. It is opened 
by a 60-foot inclined shaft on the dip of the vein and is near the mest 
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center of the claim, b u t  one eighth of a mile m t h  of the main 
road on the #addle at the head of Fakbmks Cwek. The timbers at 
the 50-fmt station had given way in July 1981, and the drift weat 
on the vejs was caved at the shaft so that it could not be enbred. 
As shown on the plan (fig. 15), this level is about 370 feet long 
and inte- two c m  veins &oat 200 and 250 feet west of t he  
shaft, which are offset by the McCarty vein. These cross veins, 
which strike about N. 40° E. and dip muthesat at deep angles, are 
opened by shallow p m p t  pits and have not been further devel- 
oped. The plan shows that the vein TVM cut of$ by w fault and not 
picked up at the west end of the 60-foot l e d .  The east drift had 

t been driven 1'70 feet but was inaccessible hyond a point near the 
shaft baeaw of awing, Near the cave the win vm seen in a p W .  

I - Fault 
....*1.*-.. Vein 

t 

13 1 2 Milea 
J 

PTom 15.-Plan of BO-foot level, Rourg Ford No. 8 uhait, McCartg progerty. 

It consists of 30 inches of quartz next ta the hanging wall with 80 
b 85 inches of cmhed quarh, schist, and gouge abve the footwall 
slip. Slickensides on the hanging wall show postmineral horizontal 
movement which verses the mapping of t h e  offset of the cross veins 

ad in the west drift. If the statement of tonnage taken out above the 
50-foot level is comet it indicates thati l;he vein averaged a little 
over 1 foot in width. One snmpla of badly crushed iron-stained 

a qua* from a pillar of the hanging-wall streak 30 inches wide, at 
s point 50 faef from the shaft, assayed 66 cents to the ton. 

The next largest development on this group is the American Eagle 
tunnel, which starts at  the south end of the H e w  Ford claim near 
the creak level at an elevation of abut  1,975 feeL (Ses pl. 6.) This 
tunnel w m  caved at the mouth in July 1931 and could not be ex- 
amined. It ie said to have been driven on the vein which strikes 
approximately N. 70" W., for about 500 feet. Them am severel 
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caved shsfts on the vein farther northwest, up tha hill, md in Sep- 
tember 1831 Mr. McCarty had opened the vein again near the m- 
mit, just Wow the road, in a series of pita and ~hafts. One of these 
shafts near the north end of the claim and 250 feet b low the road 
was 25 feet deep. The vein here strikw N. 70" W. and &pa 72" S. 
At the bottom of the shaft s drift 8 feet long had been turned off 
to the west. The vein at the face was 24 inchea wide and consisted 
of crushed quartz and gouge which assayed $13.643 ra ton. At the 
t h e  of the writer's visit, in September 1931, the first round had just 
been shot on the east drift, and the vein there consisted of 10 inches 
of quartz next to the hanging wall with 18 to 24 inches of crushed 
qnartz and mineralized gouge blow. Postmineral movement dong 
the vein was very pronounced, and the striae are horimntsl or dip 
slightly to the west, In the course of sinking this shaft about 10 tons 
of ow had been saved for  milIing. A grab sample of tbe ore pile 
gave an =say of $16.08 n ton. In some of the pits between the new 
shaft described above and the mouth of the tunnel the ~ e i n  was from 
10 to 30 inches wide, and .some high-grade ore had been exposed. 
The tatal production from this vein, according to  Mr. McCarty, 
has h e n  $15,000, from ore that ran between $12 and $70 a tan. The 
best ore came from the shaft near the cenhr of the claim. 

The so-called Big vein or Cpper mcl h w e r  Henry Ford veins 
(see pl. 0) appear to be two pa* of the same vein which has been 
faulted along the American Eagle vein. The s p e n t  west of t.he 
American Eagle vein is called on the map the Upper 33eni.y Ford 
vein. It isr sxposed in several pits, which were badly caved in 1931 
but nevertheless show a vein from 4 ta 5 feet in width of iron- 
etained crushed quartz with a rather larger proportion of mlphides 
than is usual in the Fairbanks district. TWO grab samples of ore 
from two different pits assayed $15.69 and $18.98 to the ton. The 
segment east of the American Eagle vein has hen  traced for 600 feet 
by surfam pits. The last one of these to the east was 10 feet deep 
and exposed a vein striking N. 30" E. and dipping T 5 O  NW, This 
vein consisted of crushed iron-stained qua& and gouge and is 
said to average $12 a ton. A aample cut over a width of 4 feet 
assayed $3.62. The averago of all the samples taken by the writer 
on the Henry Ford vein gave a width of 4: feet 4 inches and a value 
of $12.90 a, tun. 

As shown on plate 6 there am several other veins exposed by 
surface trenches and pits on the Henry Ford group, but no #inking 
has hen done on them. On the whole this property is fairly well 
p~~ on the surface, with every indication that it should be 
worked much more extensively. Although there is practicwlly no 
developed ore in sight, there is reason to believe that it is an excap- 

. tionall y p d  proqwt that w a m t s  development. 
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The Mizpah property (no. 3, fig. 14) is on the ridge north of Fair- 
banks Creek about 1% miles east af the Wolf Creek summit and 1 
mile west-northwest of the rnwth of Tm Much Gold Creek. The 
property belongs to Charles Thompson, who was not in Al~ska dur- 
ing the summer of 1931. The number of claims held in this property 
is not known to  the writer. 

The main inclined shaft, at an elevation of 1,750 f&, is sunk on a 
vein striking N. 635" W. and dipping '70" S. It is equipped with a 
 mall wood-burning 'steam boiler and a marine-typ steam hoist of 
about 10 horsepower. The shaft was accessible only nss far as the 
80-foot level, 60 feet bebelorn which it had caved, and the w& drift 
on the 80.foot Ievel was open to the face, a distance from Ithe shaft 
of about 120 feet. T h e  drif t  to the east was caved 50 feet from the 
&eft, aB were the stopes on each side of the shaft to the surface. 
The vein as exposed in a few pillars in the western drift on the 
80-foot level is from 20 to 24 inches wide and -is& of mushed 
iron-stained quartz. At the faoe of the drift no quartz was seen. 
The crushed schist filling the fracture assayed $2.30to the ton ooer 
a width of 16 inches. Specimens found on the dump show the ore 
to be siliceous, badly crushcd, nnd but Iittle iron-stained. 

It is reported that the Gilrnore tunnel, which has its po&I be- 
t w e n  the mad and Fairbanks Creek nt an elevation of 1,650 feet, 
about half a miIe above the mouth of TOU Much Gold Creek, connects 
with the Mizpah shaft nnd that a considerable tonnage of fair-grade 
ore was mined above this level from the Mizpah vein. 

This mine has produced a small quantity of rich ore. The average 
value of all that has been mined is reported to be between $30 and 
$40 a ton. 

om0 

The Ohio group of claims (no. 4, fig. 14) lies along the north 
slope of Fairbanks Creek wed of Too Much Gold Creek and esst 
of the Mizpsh lode. This ground was described by 2rfertiem in 
1910, when devdopment of the property was active. He reports 
that shafts had been sunk on several quartz veins, but that in order 
to prospect the ground better a crosscut tunnel 800 feet Iong was 
being driven, of which 240 feet were completed. Five shafts then 
open ranged from 25 to 70 feet in depth and disclosed veins of 
varying value and thickness. In 1915 the Gilmore mill, a fi-starnp 
mill, was erected by the owners of the Ohio group, and 850 tons of 
ore taken fmm that ground was mined. 

*Mertle, J. B., fr . ,  op. clt, (Bull. 882)' pp. 4 W .  
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In 1931 all the workingrs on this property were either fuII of ice 
or caved and therefom inacmsible. The property has not been 
actively. mined for some years. 

The Oilmore milI, on Fairbanks C+ek (no, 6, fig. 14)); is just 
below the automobile road about 1% miles east of the Fairbmh- 
Wolf Creak divide at an devaion of 1,650 fset. The equipment 
consists of a 7 by 9 inch cruaher of the Blake type, a 5-stamp Allis- 
Chalrners battery, and a 4 by 16 foot plate, operated by a 10-horse- 
power engine. There is a 40-horsepower coal-burning boiler which 
supplim atearn for the mill engine and pump, located over well in 
the mill building. For the last 2 years this mill, has been leased to 
I,, J. McCmQ, who hm.lased,it to.tr&~orw fromqthw  rem my Ford 
group of m i n a  

The tunnel starts at the surface at  a point on a level with the top 
of the mill md had been driven N. 30" W. for B distance of 450 feet. 
Beyond this paint the ground is caved, HI that the continuation of the 
tunnel could not be examined, but it is said to connect with both the 
Ohio and Mizpsh mine workings. T h e  schists cut by the tunnel 
dip Ion-IS" N. 

A small mmp-r md gasoline engine installed at  the mouth of 
the tunnel are said to belong to Charles Thompson, owner of the 
Wzpah mine. 

a-Yu 

The Hi-Yu or Grim 8E Falban mine (nos. 'f to 11, fig. 14) ia 
e consolidsttion of most of the daims on the ridge between Moose 
m d  TOO Much Gold Creeks. The camp and mill are on Moose 
Creek abut half s mile north of Fairbanks Cmk, 4 mila - 
of Meehan, the newest post office, and 27 mil= northeast of Fait- 
banks by B good antomobile road. The group consists of eight 
daim (k. 161, none of which am patented, though s Perge 
mount of work has been done on them, They are the Yankee 
DoodIe Fraction, Helen S., Teddy R., Inmrgent, Hi-Yu, Summit, 
Dorando, and Sunnyside. The group trends in a northwesterly 
direction from the mill on Moose Creek ko tha hkd of Too Much 
Gold W k ,  a htal length of 7,000 feet In this disbice a series of 
at ieast three nearly parallel veins h a ~ a  been opened on the mr- 
face by many,cuts~and pi&,/ T h e . p ~ ~ w ~ b l o n g s ~ . b  Ehmy 5 

Feldman and the C r i h  atate,  but in 1931 it was under a 5-par 
lease to Mr. Fe ldm,  who with his partner had been operating 
the mine continuously nince 19la. 
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This property wae one of the fi* in the Fairbang4 district to have 
ita own mill, The main mill, which js on Mmse Cmk at an eleva- 
tion of 1,680 feet, has a 7 by 9 inch jawcrusher of Blake type, fiw 
stamps, weighing 1960 pounds each, and a 5 by 12 foot plate. It is 
driven by a steam engine supplied by a cod-burning boiler. The mill 
building is of good construction, and a well for winter mill water 
is located just outside but sufficiently covered m that it does not 
freeze. T h e  total production by this mill prior to 1931 was ahut 
$259,000 from 8,200 tons of ore, indicating a mill recovery of approxi- 
mdely $32 a ton. Part of the tailingx have been stored behind a 
rock and moas dam in Mmse Creek. Assays indicate an average 
content of $4.18 a ton for this tailings material. The exact quantity 
of tailings that have been impounded was not determined, but it  is 
probably only s few hundred tons. In 1931 Mr. Feldman,installd 
a Gibson rod mill at the mouth of the center or- main tuinel (me 
pl. 7) and moved the crusher to the new mill. This mill is driven 
by a 10-horsepower Fairbanks-Morse gaso2ine motor. The mill 
building is of frame constmction covered with insulih and houses 
also a 32 by 10 inch Ingersoll-Rand compressor, run by a seprate 
15-horsepower gasoline motor, and the blacksmith shop, which has 
an Ingemll-Rand drill sharpener. There is a complete assay quip- 
ment in a separate building near the old miII and rt well-appointed 
camp for 10 to 12 men on the east side of Moose Creek opposite 
the mill. 

The principal development is on the Helen 5.-Teddy R. vein in 
four adit tunnels aggregating 3,800 feet of lateral work, besides sev- 
eral cromuts and about 2,000 feet of raises and winzes. The lower 
tunnel, just below the mill on Moase Creek, was iced up about 300 
feet from the mouth, and the mill tunnel was caved at the mouth, so 
they wuld not be examined in 1931. The main working tunnel, at 
an elevation of 1,950 feet on the west side of Moose Creek, follows the 
Helen S. vein for lw feet and then by a short crosscut to the north 
reaches the Hi-Yu vein, which has hen followed for 300 feet. Th0 
upper tunnd on the HI-Yu vein, at an elevation of 2,140 feet, was caved 
at the mouth. Fntmnm to a small portion of this tunnel was gained 
through the air sh&,, whose collar is at an elevation of 2$10 feet. 
Westward from these main workings the Hi-Yu vein has been traced 
inko the heed of Too Much Gold Creek by a nearly continuous open 
cut. At the crest of the hill there was at one time a T5-foot shaft, 
now caved, and in the east head of Too Much Gold Creek them is a 
100-foot inclined shaft on what appears to b the game vein. Be- 
sides the workings mentioned above there are a series of open cuts 
and shallow shafts on the west slope of Moose Creek on a parallel 
vein lying ahut  800 feet north of the Helen S. and Teddy R. out- 
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c r o p  All these openings are badly caved and eodd not be 
examined. It is reported that the vein exposed by these workings 
averaps Erom 30 to  50 inches in width and is of fair milLing value 
throughout. Promising-appearing ore on several of the dumps seem 
to warrant further extensive prospecting and development. 
The Helen S. vein as developed by the main tunnel has an aver- 

age strike of about N. 65" W. but varies from N. 60° TV. to N. 7 2 O  W. 
It stands practically vertical OF with dips of 80"-95" 53. Its width 
ranges from 4 to 30 inches and averages 10 ba 12 inches. As shown 
by the ems section (pl. 7), two rather large stopw have been opened 
in that part of the Relen 8. vein errst of the big fault zone, md two 

6 on the wrth Hi-Yu vein west of this zone. Although it seems likely 
that the m-called north and south veins are in fact distinct, there 
is neverthd- the possibility that they map be parts of the same 

t vein. The evidence for considering them separate veins lies in the 
di%emnces in width, degree of crushing, and strike. The Helen S. 
vein strikes N. 65" W., whereas the Hi-Yu vein near the face of the 
tunneI strikes about N. 75" W. It appears wise to drive 1 or 2 
crosacutrr to the north from the main adi-ne near the west end 
of the old stope on the south vein, and the other from a point close 
to the present mill-water sump. The samples taken by the writer 
indicate that the ore left in the south vein averages about $29 s. ton. 
This value checks closely with the values disclosed by the stope 
m o r d  of 430 tons  of $35 are on the main level and 3,100 tons of 
$27 ore on the mill tunnel level. Them is an unmined block of 
ground on this south vein above the main tunnel which is 300 feet 
long and has an average height of 140 feet. If an average widt.h 
of the a&n of 10 inches is assumed, t.hia block contains 2,500 tons of 
$29 ore having a grws value of $72,500, which could be readily 
mined. 

On the north Xi-i-Fu vein exipossd at  the far end of the main 
tunnel beyond the &west fault, a block of 3,000 tons of $31 ore 
WBB taken from the upper tunnel and a block of 1,870 tons of $94 - ore from the mein -el. Samples taken by the writer from the 
stop just started above the main tunnel indicated that the ore aver- 
aged $10.63 a ton for an av~rrtge width of 10 inches. lf this vein 
between the upper and main tunnel and the air raise is regarded as * 
blocked out (it is daveloped on three sides), there is in this block, 
which is 200 feet  long by 190 feet high and 10 inches wide, 2,760 
tons of ore, which at $10 EL ton would have a value of $27,600; or 
if the average value of ih ore ~ h o d d  run 1b8 high ap that from the 
two staped a~&~~-namely,  $32.7&it would have a value of QFeF 

$90,030. 
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Them is every reason to believe that development on the mill 
tunnel will open at lwst 1,100 feet of vein with bach of 225 fwb 
wbich wiwith an average width of 10 inches would give 14,?00 tom 
of ore. If this om maintabins the average of $29 a ton indieatad 
by the writer's samples, or of $31, the aver* of the w the 
middle level and the mill tnnnel lekel, it wonld have a gross Palue 
between $42t&000 and $455,700. 

The vein o p n d  by the upper tunnel has bgen extemively ppros- 
p e d  by open cuta and shafts dong the vein for at least 1,000 See& 
west of any deep development and has been shown to contain excel- 
lent ore. Grab smplea taken from ore piled beside some af these 
openings assayed $8.82 and $93.38 rt ton. There is good reason to 
expect that lateral development west of the present mrkings will 
be productive of much are averaging more than $10 and probably 
nmrly $Id a ton. 

I t  ia alao believed that crosscuts should be driven north from the 
main tunnel to test the presence of the Hi-Yu vein within 50 to 70 
feet of the IXelen S. These crosscuts should be continued northward 
to cut the 3binch vein shown by numerous pite on the surface to be 
about 300 feet north of the caved dopes on the Teddy R.-Helen S. 
system. 
In the npper tunnel there is a suggestion that some of the schi6 

in a place where the vein has split around a 10-foot horse, may be 
su&iciantly minerabed to  constitute ore. This should be i n v d i a t d ,  
for it is possible that relatively large bodies of medium-grade ore 
may ba found if examination of the rnineralimd wall mck is carried 
on systematictally. 

The fault problem as indicated by premt developments is ex- 
tremely simple, and none of the ottsets noted on the surface to the 
west of the deep workings were mom than 20 feet. The mwement 
along all the faults seems to have been normal. 

The mining of a narrow vein requires that some w d  rock be 
broken to afford working room, but it i~ believed that this dilution 
need not interfere with wccewful operation. 

The present milling pmctim is far from perfect, as it is estimated 
that there is a loss of nearly 20 percent of the mill-head value. No 
athrnpt js made to save the ~ulphides, which constitute about 1% t . ~  
2 percent of the total ore, though panning tests and ways indicate 
that they carry at bast $1'rS4Q a ton in gold. 
In summary, it is &hated that there is 5,200 tons of om blocked 

auk above the main tunnel which hrss s value between $100,000 md 
$163,000; that there is, between the mill tunnel md m i n  tunnel, 
approxieimately 14,700 turn of probable ore having a value between 
$426,000 and $455,000; and that there is every reason to  believe that 
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development westward lalong the Hi-Yu vein and northward will 
open up much additional ore which it will pay t6 mine and miH. 

The mineralogy of tbesa veins is described in some detail by 
Smith,'% who gClSO gives an account of the p r o m  of prospecting 
mme other ground in the vicinity at the time of his &sit jn 1912. 

The most highly developed area of lodes in the GaldsWam Valley 
is that on Twin Creek from Skoogy Gdch southwest for about 2 

I , ,  0 Mn* 

hOtrPa  17.-Map of tipper Qbldrrheam Creek Valler, i n c l u d h ~  Pedro, %la, and OlnaltE 
Creo*a and Rlfoogy Gulch, ahowlug locatlon of mlneu and proupeta U e m l W  l o  thln 
reporr. 

1. Whtte IDltpbant. 6. North Btar (Ef Lead). 9. Barnst Wmr. 
2. IdomlICt. 6. IDav~d. 10. mmmerman, 
9. 11arrla.-f- 7 .  North Etar. 11. Birch Ib Andemon. 
4. Rninhow. 8. Central Btnr. 12. Bobbarn. 

milea and including Granite Creek, which joins Pedro C d  just 
b l o w  the mouth of Twin Creek. (See fig. 17.) The mineralization 
here evidently was closely a d d e d  with the intrusion of a coarse- 
pained granite porphyry mam at the mouth of Skwgy Gulch. This 
acidic rock intrudes both the Birch Creek sdG& s-nd the he-grained, 
more bwsic quartz diorite af Pedro Dame. 

No ore was being produced at any of the properties in the Skoogy- 
Twin G& area in 1931 and very little deveIopment or praspecting 

QEmltb, P. a. op. dt. (Ball. 6251, pp. 1MF-1B7. 
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was in progrms. Many of the surface workinga were caved, and 
few of the shafts or tunnels mdd be entered, 

The White Elephant tunnel (no. 1, Ag. 17) st an elevation of 1,900 
feet on the south side of Twin Creek, belonging to H, F. Fau~kner, 
was caved in 1981 and could not be examined. Chapin," who exam- 
ined this property in 19113, says that a 20-foot tunnel was driven but 
had so caved that the relations in it were o'bscura. At this place flat 
lenw of galene are said to have occurred parallel with the foliation 
of the schist and m i a t e d  with stringers of quartz. One of these 
bodim of galena measuring 9 by 6 feet and 5 inches thick was mined 
out, and the ore, which is reported to have carried considerable silver, 
w m  milled. A little pyrite mcurs with the galena. 

The Moonlight group of t h m  claims (no. 2, fig. 17) Pies an the 
south side of Twin Creek 8 short distance above the month of Skoogy 
Gulch, All three tunnels and the connecting raises were in bad 
condition in July 1931. This work was done by Martin Harrais 
prior t& 1918, 

The lower tunnel was accessible in 1931 for the fir& 30 feet. It 
is driven S. 80" E. through coarse porphyritic granite to the schist 
contact in ground that is so badly caved at the contact that relations 
are not clear. The dump of this tunnel ia mostly sch ih  The upper 
tunne1,entimIy in quartz-mica schist, follows a fracture zone &riking 
N, 75" E. that dips 75" N. It is a m i b l e  for 100 feet, and in that  
distance the vein is from 4 to 6 inches wide and cansista of cruahed 
quartz and schist with not much indication of mineralization. At 
100 feet from the pork1 thk tunneI is caved, but at that point what 
apperrmd to be the bottom of an are shoot was noted. At the mouth 
of this tunnel there was a pile of about 3 tons of material that 
eppeara to have been saved as om. A grab sample of this pile aaasayed . '  
$3.26 a ton. 
No development work has recently been done on this property. 

The Independence claim (no. 3, fig. 17) is on the mutheapt side of 
Twin Creek almost opposih the mouth of Skoom Gulch. Thew are 
two tunnels on this lode. The lower, s few feet above Twin Creek, 
is iced up so that it could not be examined in 1931. Some specimens 
of narrow veinlets frozen to coarse porphyritic granite m n  on the 

'Chapin, M o r e ,  op. clt. (Bu11. 692), p. 848. 
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dump carry high-grade free gold ore with s little arsenopyrite and 
pyrita The upper tunnel, about 75 feet higher on the hill slope,' 
has a Iengkh of about 50 feet. It shows several qusrtz vei~dets h 
s mrme 8 to 10 inches wide striking N. 70" E. and standing vertical 
in ma-grained porphyritic granite. The veinlets are f rozea to  the 
wall rock. Coarse;-grained pyrite and lrrsenopyrite are the chief 
metallic minerals in the vein. A sample hken across 6 inches of 
the zone a~lsayed $6.86 to the ton. The vein is said to have ;been 
traced eastward to the top of the hill by a ~ r i e s  of shallow pits, 
all of which were so badly caved in July 1931 that they did not 
afford evidence as to whether or not a vein was found in them. 

-WW -5 DAvLo 

The R a i n h  workings (no. 4,5gg. 17) me on the point of ths ridge 
b & m n  Twin Creek and Skoogy Citllch at  an elevutjon of 1,700 feet. 
Bdh the dd shaft and an adit tunnel whom mouth is in Skoogy 
Gulch were inwcessible on July 27, 1931. Apparently no mining 
had been done on the property for m e  time. The shaft is on the 
Rainbow claim, belonging to Nirige & Hershbrger, and the mouth 
of the d t  tunnel is on the David claim, of which one half is owned 
by the Northern Commercial Co. and one half by Drouin & Robinson. 

The remains sf s light 5-stamp Stmube pxospec~g  mill were seen 
near the old shaft, and a crusher and %stamp miU are located near 
the mouth of the adit on Skoogy Gatch. 

Chapin,- who visited this property in 1813, reports Ithat it was 
developed by a 100-foot shaft with a short drift an the 50-foot bvel 
and a 135-foot drift to the east and a 190-foot drift to the west on 
the 100-f oot level. By 1913 about 480 tons of ore had been shipped 
and 45 tons had been milled on the pope*. This mino has made 
no production far a number of years. 

'I%e vein at the mouth of the adit, which beyond that point waa 
iced up, appears to be about 1 foot wide and nearly vertical and to 
cut porphyritic grsnita and whist. East of the old shaft several 
ahdow pits had been sunk, in which the vein had been traced as far 
as the valley filI in Twin Creek, nearly ons eighth of a mile east of 
the shaft. A relatively new open cut just abo-ce the creel€ level ex- 
po- the vein well. Here the vein is seen to strike east and dip 
8 5 O  8. It consists of 10 inches of whits quartz with some arsno- 
pyrita. On the footwall or south side is s 2-inch band of crushed 
hmvil y iron and manganese gtained quartz which, upon panning, 
shma a concentrate of arsenopyrite and free gold. A sample cut, 
across the whole 10 inches assayed $22.92 to the tan, and a sample 
of the 2-inch streak $212.14 to the tw. 

/ 

a Cbnpln. Theadore, op. cft. (Bull. 6921, p. 316. 
1 7 m Q & - n L 7  



On the west rside of Skoogy Gulch the David tunnel (no. 6, fig. 
171, which is 40 feet long, had been driven WE& on a vein that 
strikes N. 70" E. and dips 3 5 O  Q. T h i ~  vein is 22 inches wide, and 
samples from it asmyed $1.04 and $1.24 a ton. The vein is exposed 
along the south side of the adit. Near the face of the tunnel them 
are two veins that strike west. The one on the south side'of the 
tunnel L 1 inch wide at  the roof of the tunnel and 4 inches at the 
floor. A sample taken in t h  cuts across thia vein at roof, center, 
end floor asseyed $77.84 a ton. The vein on the north side of the 
drift at the face is haIf an inch t o  1 inch wide and -yd $13.46 
s ton. Both veins are well mineralized with arsenopyrite, and some 
pieces show frea gold. The county rock ig a hard d i e i f i d  schist. 

aOBTa BTAR 

The North Star and North Star Extension claims (nos. 3 md 7, 
fig. 17) are in the lower part of Skoogy Gulch about a qnarter of a 
mile north of Twin Creek. The North Star lies across the gulch and 
the Extension rum westward up the steep slope toward Pedro Dome. 
They are the property of H. F. Faulkner. 

A tunnel running westward from Slrmgy Gulch cro- mder the 
highway, t~b~bove which are some open cuts and a shallow shaft, now 
caved. These have been driven on a vein that trends R. $4" W. 
and dips 85" S. It is said that ore yielding $5,000 in gold was re- 
covered from the shaft. As exposed in the tunnel (no. ?', fig. 171, 
this vein is from 1 inch Oo 4 inches wide md consists .of white quartz 
frozen to a dark, heavily silicified schist. Some of the quartz carriea 
a little sulphide, but in general it has no viE;ible metallic mineraliza- 
tion. Of five samples taken in the 14Q feet of the tunnel length the 
richest assayed $1.72 a ton. This vein cuts across a lenticular mass 
of quartz lying parallel to the s c h h i Q ,  which dips 15O SE. It 
also cuts across a 30-inch eplite dike which strikes north and dips lZIo 
E. and which is exposed just inside the timbers about 50 feet from 
the mouth of the tunnel. The vein as seen in the open mts above the 
highway i~ from 8 to 6 inchas wide and in places lies along tha con- 
tact of schist and a dike of coarse porphyritic granite. About 148 
feet north of thia vein another binch quartz vein in schist has been 
opened by a few pits from which, it is said, a tun of $35 om w m  
recovered. 

A vein called by Mr. Faulkner the Big Lead is exposed along the 
old wagon road on the east side of Skmgy Qulch just south of his 
cabin. A tunnel, caved st the mouth, is 150 feet south of the cabin st 
the road level. This is said ka be 100 feet long and to crosa the south 
wall of the vein about 60 feet from the rnoulth. Another tunnel 25 
feet lower md 260 feet farther south is also a crosscut. It runs dun 
north and is said to be 200 feet long, to  relleh the north wall of the 
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Big Lead, and to b continued by a drift 17 feet in length running 
east along the north wall. TIla south wall was cut 100 feet from the . portal. In this tunnel them was said to bo 6 to 8 feet of soft, crushed 
white quartz on the soutll wall, which contained some gold. ME= 
Faulkner states that same years ago tsn engineer, after muking care- 
iul panning t&& of the whole width of the lode as exposed in this 
tunnel, estimated that the whole ore body would average $4 a. ton. 
This tunneI was caved in 1931 find could not be inspected. The ma- 
terial on the dump is all heavily iron-stained mineralized schist and 
quartzite similar to material along the road, a sample of which is 
described below. At the east end of the North Star claim, about 700 

a feet east of Faulkner's cabin and between the old road ancl new - 
highway, there are several shallow shafts, none of which could be 
entered. These apparently were wnk on what seems to be the same 
zone as thrtt shown along the road in the bottom of Skoogy Gulch. 

r Them shafts are so plnced as to indicate a mineralized zone at least 
50 f e ~ t  wide. The dumps show much iron-stained mushed schist and 
quaAz. Some boulders of heavy amnopyrite-stibni te ore were found 
in one dump, Three grab samples of material, one from each of the 
dumps, assayed 23 cents to  $3.66 a ton; the highest value was shown 
by the sample from the wuthernmmt aha*= 

Where this wide zone, the strike of which is essentially east, crm~tecs 
the old r o d  on the east side of Skoogy Gulch there is evidence of 
silicification and mineralization over a width of '15 feet 6 inches. 
!L%e zone shows an alternation of schist, altered & k ~  rocks, quartz 
veinlets, and faults, all of which took mineraIized. Samples were cut 
in 17 separate sections across the lode, one of each type of material. 
Most of these samples contained no gold, and the highest asssy from 
material jnst north of the tunnel mouth waa 43 cents to the ton. 
The sampIe represented by this assny was a granular, highly r t b d  

brick-red dike rock containing irregular veinlets and bunches of 
manganese oxide. Mr. Faulkner statesl that just inside the tunnel 
mouth a winze was sunk on dmilar material that yielded some high 
assays in gold. 

3 The North Star Extension claim covers part of the old Central Star 
(no. 8, fig. I T ) ,  which mas described by Prindle:* who a t e s  that in 
1909 the property was developed by a 65-foot shaft and 200 feet of 

* tunnel. 
A tunnel at an elevation of 1,780 feet on the south aide of the 

wed fork of Slroogy Gulch mas driven west through schists for 50 
feet to a dike of quartz porphyry 20 feet wide. This dike strika 
N. aOO W. and dips 48" SW. 
UMdl@. L M, Anrffema8 Warts P c h  ia the IPalrbankn district: U.B. Qaol. Survef 

Bull. 112, pp. 123-324, 1910. 
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The old Central Star shaft has been abandoned for years. The 
dump is composed mainly of schist but contains some fragments of 
quartz porphyry. There wag little ore on the dump. It is reported 
that in 1916 some ore wtbs milled on the ground in a home-made 
lstamp mill driven by a 6-horsepower gasoline engine. 

The Thompson & Burns tunnel is just above the Central Star 
ghaft on the south side of the west fork of Skoogy Gulch at an 
elevation of 2,100 feet. This tunnel, now caved about 30 feet from 
the mouth. with an extensi~e dump now overgrown with brush, was 
driven N. 70" W. along a fracture dipping 80" S., and the dump 
reveals reddish-yellow crushed bmiated schist and dike mck. Sii- 
lar material was seen in place at Faullmer's Big h a d ,  in Skoogy 
Gulch, and at the head of Granite Creek, west of Pedro Dome. Of 
two grab samples of material of this character one asmyed 83 cents 
to the ton and the other had no value. It is said that this work was 
done by the Million Dollar Corporation. Appamntly no develop- 
ment work has been done on this propee  far several -. 

The old workings of the Earnet Galena drtim (no. 9, fig. 17) 
are about 300 feet northwest of milepost 18 on the Steese Highway. 
The developments seen include an old shaft, an open cut, and a 
caved tunnel. The country rock is dark quartz diorih intruded by 
both coarse and fine grained granite porphyry. Both types of ig- 
neous mcks are cut by veinlets of quartz of at least two ages. No 
vein was seen to contain any mlphides, but on the dump there were 
several sacks of gttIena-jamesonih-cemih ore that is said to  have 
come from s narrow, flat-lying veinlet in the open cut. 

No work has recentIy been done on this claim. 

In the hydraulic cut on the Zimmerman properQ, on Creek 
e quarter of a mile northeast of the mouth (no. 10, fig. I T ) ,  a m  
extensive exposures of mineralized quartz diorite and schist. The 
cut had just been completed on August 25, 1931, and the final 
dean-up was made shortly afterward, The cut was 190 feet wide 
and 300 feet Iong. Near its southwest or lower end a fanlt zone 
that strikes ersst and dips 85" N. cuts the formation. T h e  fault zone 
itself consists of 11 feet of blue clay gouge in which is a large amount 
of hagmental qua& and silicified schist. Some of the fragments 
contain arsenapyrite and carry the peculiar gree~mh-yellow stain 
that characterizes the richer ores of the district. 
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Northeast of the gouge streark the rock is quartz diorite, aimilar to 
that on Pedro Dome. For 7 feet above the fault the diorite is badly 
cmhed, but fmther to the northeast it is less altered, breah in blocky 
forms, and is cut by several minor fault fractures striking from west 
ta N. 60° W. About 55 feet north ofthe main fault there is a 7-foot 
zone of crushed diorite cut by a large number of quartz veins that 
strike N. 60° IT. to west and form a hard rib across the cut. North- 
eastward fram this zone the mineralization gradually died out, and 
unaltered diorite wrts seen at  the north end of the bedrock cut just 
south of the wing dam. 

Southwest of the main fault the rock is a highly Bilicified whist 
s with many quartz veinlets and everywhere contains a small amount 

of finely disseminated arsenopyrik. The rock is bluish gray, hard, 
and heavier than the normal quartz-mica, mhist. This rock for at 

q l d  TO feet south of the main fault is much broken and crushed, and 
there are sveral well-defined slip planes striking from N. 70" W. to 
west and dipping north, all roughly parallel to the main fault. 
In this zone 26 samples were taken, each representing a different 

type of material. Nono of the samples of the altered quartz diarih 
north of the f suit carr id either gold or silver. Even those in which 
quartz vein material was present showed no more than a trace of 
gold and silver. T h e  silicified mineralized achi~t ~outh of the fault 
in the main also proved to crtrry only a trace of precious metals, 
though a few samples showed as much as $1,6G a ton. This highest 
assay was obhined from a sample of a 3-foot zone of ~ilicified schist 
thut was found 60 feet south of the main fault. In that sample there 
was more than the average quantity of sulphide present. 

The old Rirch dE Anderson workings {no. 11, fig. 17) n quarter 
of a mila above the highway on Granih Creek, mere relocated in 
July 1930 by Robinson & Lieman as the Hoover claim. Neither 
the shaft on the ridge nor the tunnel at the creek level could be 

'7 
entered in A u p t  1931, as both wem caved. The shaft ia about 
25 feet above the tunnel and was sunk at a point where some rich 
float was found. The dump mnsists of quartz-mica schist with a 
lerge amount of vein qurtrtz, the whole having apparently corns 
from a Errcctured zone that strjkes east. A grab sample of this mate- 
rial from the dump nssayed $1.23 a ton, 'The. tunnel is driven 
A. 80° E. and is said t o  be 390 feet long and to cut the south side 
of a big ledge at a point 80 feet from the portal. The first ledge 
cut is reported to be 18 feat wide and to strike east. It is said 
that a little ore milled at the custom plant at Chena yielded $8 a 
ton, and that at one time there was a small ball mill at the mouth 



of the tunnel in which 5 tans of om that ~verrlrged $3 a ton was 
treated. The dump of this tunnel is large. On the north side there 
is about 700 tom of quartzite whist with a small amount of qnarta. 
A grab sanpla from various placw on this part of the dump assayed 
23 cents to the ton. The southern part of the dump is a 'bluish 
altered schist somewhat mshed and iron-stained and containing 
more quartz than the other part. A grab sample from the muthern 
dump assnyed 43 cents to  the tan. Kear the tunnel mouth there ia 
about 50 tons of material that was apparently set aside aa ore and 
that consists of qmrtz with Borne pyrite, arsenopyrite, and stibnite 
mixed with schist, the whole being much crushed and iron-stained. 
A grab sample of this materia1 assayed 86 cents to the tan. A 
picked sample of quarts and sulphide ore from this pila carried 
$2.09 to the ton. 

QILMOEE ILED BTE-OAT UBEES8 

Many years ago mme lade claims were located and a little p m -  
petting W I ~ S  dona on Rose Creek, a tributary of Qilmore Creek, and 
on Steamboat Creek, s tributary of Pedro C m k  from the north. 
Them p r o ~ p c h  were briefly described by Chapin," but apparently 
they ham long been abandoned. 

BBFER DOMB AREA 

A11 the mines and most of thei pmqmta on E h r  Dome are south- 
east of the highest point of the mountain, in pat% k a u m  this ama 
i~l more accessible but dso, in a measure, b u m  of the greater 
dificulty of prospecting on the streams north of the summit. Fur- 
thermore, the structure of Ester Dome seems to have restricted the 
area of most intense metaUization to the mutheast flank of the dome, 
This structural control is d i s c u d  mare fully on pages 63-64. AH 
shown in figure 18, the greahst amount of development is in a 
northward-trending zone that includes the lower parts of the ridges 
which extend southeast fmm the summit of the dome, This localiza- 
t ion of lode depmits occurs in general near the crwt of n low 
northward-trending anticline on the flanks of which the c laavw of :U + 

tho Birch Creek schist dips either east-southeast or west-northwmt 
at relatively low angles. Lying parallel to the general structural 
t m d  are two inconspicuous outcrops of granite porphyry that are - 
exposed along the crest of the ridge between Eva Creek and St. 
Patrick Creek and in the placer workings on both of these creeks. 

The Mother g o u p  of nine claims lies on the west fork of Nugget 
Qplch on the northwest side of Ester Dome (no. Q. 18) at an 

-Cbnpln, TheoBore, op. clt. (Ball. BBZ), pp- 846346.  
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alevation of 1$00 feet, about 2Y2 miles south of tha Masks Raihad 
in Goldstream Valley, The property belongs to Stipp, h g a n  & 
M q h y  and is sometimes called the Murphy mine. It is reached 
by traiI, a distance of about 4 miles from the section house at mile 
455 on the Alaska Railroad or 12 miles northwest of the tom of 
Eeter. 

1 4 6 5 '  148' 

0 1 2 Mllem 
t 

IMmm 18.-Map of Biter Dome anea. showing lacation of mlnm and prospectn dencdbed 
la tbln report. 

1. Yothe?. 18. Little Eta. 25. Flrat Cbanm. 
2. .Grant. 14. ETA No. 2, 26. Bondholder. 
8. ~ q u t m .  15. curlew. 27. Prometheurn. 
4. Farmer. 18. Blue Bird. 28. Big Btne. 
b. St. Jude. 17. Combination. 29. ~ l l c ~ e g .  
6. Maloney. 18. McMnald. 30. Ganford. 
7. I 1 ~ 1 d ~ o n .  1B,20. Ryan. 31. Elm-. 
8. Ready Bullion. 21. Fair Chance, 32. Grant.  
8. Silver Dollar. 22. Billy Sunday. 33. Clipper. 
10,Il. VuyovIch. * 22. Mohawk. 
12. Bt. Paul. 24. Wandetlng Tew. 

Developmen& on this gromd include several open cuts and 3 
tunnels, I near the creek level and 2 near the crest of the ridge to  the 
east. All these openings are caved and inamsible, but s new cat 
near the upper tunnels had exposed the ledge, which is alm visible at 
the point where the stream crosses it. There am numerous big 
hulders of reddish quartz breccia float all along the ledge. 



The ledge &rikee east and &an& nearly verticd. At the creek 
level it is 20 feet wide and consists af brecxiated iron-stained quartz 
and silicified schist. A sample across this width -yed 46 cents to 
the ton, In the cut near tha top of the ridge a qn&er of a mile east 
of the creek the ledge consists of 10 feet of qua& breccia on ths 
north wall and 10 feet of bluish clay with quartz fragments above 
the south wall. The quartz next the north wall showed evidenm of 
~nineralization and is reported t o  avemge $20 a ton in s small %ma 
where the upper work was being done. The clays and quartz carry 
only a, few cents to the tan. Some pieces of high-grade free-goId 
ore were seen. 

The Mother ledge is large and might be of wmmercial value. In- 
gufficient work had been done up to 1931 to warrant the exp-ion 
of an opinion as to its probable worth, but apparently it m e r i d  
further prospscting. 

CiBbm 

On the divide between Sheep and Nugget Creeksr (no. 2, fig. 183, 
covering ground in which a boulder of high-grade ore was discovered 
in the early days is s group of claims heId by 0. M. Grant. In the 
saddle about three quartam of a mile north of the monument at the 
summit of Ester Dome there is a shaft over 60 feet deep on e vein 
striking N. 10" W. and dipping 8.5" E. The vein had been stoped 
bath north and south of the shaft for at least 40 feet, but BB the 
stopes mere caved and the incline coated with ica it was impmible 
to examhe the underground conditions. 

T h e  win hm been traced both north and south for some distance 
by pits which indicnh that it was from 5 to  6 inches wide. The 
quartz seen on the dump is rather white, much of i t  frozen to  the 
quartzite schist malls, and contains amnopyrite and stibnite in small 
amounts. A grab sample from v~rious parts of the dump of mate- 
rial that appeared to be the ore assayed $9.22 to  the tan. 

It, is said that about 10 tons of ore was taken out from this mine 
a few years ago. 

FABY ER 

The workings of the Farmer lode (no. 4, fig- 18)  are near the head 
of the west fork of Ready Bullion Creek at an elevation of 1,926 
feet. The main tunnel is caved at the mouth. There is no &ng 
equipment on the ground, and the ore bins are in bad repair. The 
road leading to the lower tunnel and camp is overgrown with bmsh. 

About 20 feet above the mouth of the lower tunnel the top of tm 
* 

old stope is visible, but its condition was unsafe. The vein ia fairly 
well expWil in a pillar. It strikes N. 2;i0 E. and dips 52" W. Tha 
hanging wall is a quartz-mica schist lying horizontal. Immediately 
b l o w  the hanging-wall selvage there is 4 inches of iron-stained 
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qn&z followed by 14 inches of crushed bluish schist, and thirs by 
2 fwt of iron-stained fault breccia made up of fragments of schist 
mid quartz lying above the footwall. 

A sample tgken mms 4 feet of Edge matter in the pillar assayed 
$7.06 to the ton. No maps of the workings conld be found, and the 
extent of the ore shoot is not known. It is reported that good ore 
from the Farmer vein was milled at the St. Paul mill on Eva Creek 
soma pars ago. 

6T. m 

T h e  St. Jude No. 1 and No. 2 claim (no. 5, fig. IS), held since 
September 1930 by Mrs. Bertha Olsen, are on the ridge west of Ready 

3 Bullion Creek at an elevation of 2,000 feet. There are two old shafts 
on this property, now caved, which indicate that the vein strikes 
N. 86" W. and dips northwest at a rather flat angle, po&bly 30". 

e One dump, from a shaft which from the amount of material exert- 
vated is probably more than 75 feet deep, consists of rather dark 
mica whist, with very little quartz. A few pieces of quartz show 
the usual sulphides. 

w a r n  

Willism Maloney has a claim a ~ h o t t  distance north of W r  Cmk 
(no. 6, fig, 18) & an elevation of 1,300 feet on the point of t h ~  hill 
esst of Willow Creek. A %)-foot shaft had been auk on this prop- 

# erty, but in 1931 it could not be entered. It is mid to intersect the 
led@ at a depth of 50 feet. The ledge is said ta be from 12 to 14 
feet wide, to strike east-nodeast, and to dip muthead. The dump 
of the shaft is mtbinly quartzite schist, and the ore pile ia largely a 
blue clay gouge with some quartz carrying arsenopyrih and stibnife. 

BmnY mfl 

The Ready Bullion p u p  of 18 claims, comprising the Geneva, 
Mary Stay, Hosanna, Hudson (no. 7, Sff* Is), Horseshag, Ready 
Bullion (no. 8, fig. 18), Lode Fraction, Stibnite No. 1, Stibnite No. 
2, Borovich, Borovich Fraction, Borovich No. 2, Native Daughter, - kSo~~th Pole, North Pole, Camp, Sudower, and Fraction, covem 
6,000 feet of a vein system that Iies north of Ester Creek near the 
crest of the ridge between Ready Bullion and Moose Creeks. This 

a ground is the property of the Eva Quartz Mining Co. and includm 
a mine referred to in earlier reports48 as the Hudson mine. The 
old Hudson m i l  is on this ground, near Ester Creek about 1% miles 

9 west of Berry post office, at the old tom of E k h ,  and the Hudson 
shaft is near the northwwt corner of the group. The claims trend 

*Smith, P. 8,. op. clt ,  (Bnll. 626), pp. 208-208. Cbapln, Tbddore, op cit. (Bnll 
W), pp. 866-853. 



in a north-northeast direction and extend nearly to the Maskidh 
ground, at the forks of Ready Bullion Creek. 
This group, in part relocations of ttb~nbndoned ground, was aswm- 

bled by Gt. B. Stevens and Nick Borovich in 1926 as! the Eva Quartz 
&ing Co. and has produced every year since. Most of the produc- 
tion has come from high-grade ore taken out during the development4 
of n wide zone of low-grde mrtteriaL The ore was treated in s mill 
on the property a short distance south of the month of the lower 
tunnel. This mill has rs rail grizzly set to 1%-inch size, a 7 by 9 
inch Blake crusher set b one half inch, a Challenge feeder, and two 
Nissen stamps. The mill md pumps are operated by a 25-horn- 
power steam engine mpplied by a 60-horsepower cod-bumhg boiler. 
A well, sunk in the mill building, assures adequate wata  supply far 
winter use. 

The main de~elopment conside of two drift tunnels, one & an 
elevation of 1,000 feet on the Borovich claim and the other at 1,100 
feet on the E o s a ~ s  claim. A large amount of prospecting t h ~ t  has 
been done, on the mrface to the n o d  indicates that the zone of 
mineralization &rids for the full length of the p u p  and probably 
beyond it into the djoining ground on the north. That there are 
several veins is also evident from the surface work, though the main 
underground development k for the most part along one wne. In 
September 1981 the owners had just found the outcrop of a new 
vein lying east of those formerly worked, in which there was some 
high-grade om. 

The upper tunnel ww caved at the mouth and auld not be exam- 
ined. The underground pIans (see pl. 8)  show that it is approxi- 
mately 600 feet long with 6 crosscuts aggregating 240 feet and 
varying from 20 to 100 fwt in length. Much of the work in the 
upper tunnel is shown by plate 8 to be in the ore zone. 

The mouth of the lower tunnel, the main working dit,  is 570 feet; 
~011th .of the upper tunnel and 100 feet lower. Them is an ore bin 
with a capacity of abont 26 tons at the end of the dump, and a, small 
blacksmith shop m d  change house near the entrance. The tunnel 
is equipped with 8-pound rails throughout ite length of 1,280 feet. 
The ground, particularly in the ore zone near the face, is very heavy 
md requires stronger timbers than were originally placed, so the 
hst 100 feet of the tunnel was caved and could not be examined. 
The crosscuts in the ore zone were likewise caved, but one, no. 3, 
was reopened so that samples could be rmt for asmy. tunnel 
attains a maximum depth of 160 feet below tha surface. 
AB shown by the cross section (pl. 8) a fairly large &stope has 

b w  mind between the lower md upper tunnels, but in June 1931 
none of this work was accessible. This stop was abut  16Q fwt 
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long and about 40 feet high on a vein about 8 feet wide and is 
reported to have yielded about 3,800 tons of ore which meraged 
$6.09 to the ton, or a total value of $21,900. Near the face of the 
Upper tunnel a small stope yielded a few hundred tom of $11.84 
ore from a vein averaging 3 feet wide. Some ore was also taken 

+from 8 stope in the first drift in the lower tunnel. Apparently this 
stop was about 60 feet long and from 2 to 10 feet wide, though most 
of the ore taken out came from a 2 to 3 foot band of higher-grade 
om near the east or hanging-wall side of the vein. This stope was 
badly mved and confd not be examined in detail. The lower tunnel 
for the first 200 feet mns through medium-dark mica a h a s  that . 

w lie nearly horizontal or have a slight dip to  the east-southeast. 
About 225 feet from the mouth the tunnel is crossed by a fault 
striking N. 60" E. and dipping 78" 8. Movement dong this fault 
w m  normal, as is shown by the small displacement of some quar-tz 
veinlets on the west side of the drift. The drift, 450 feet in from 
the mouth of the tunnel and on the main Ready Bullion vein, runs 
north for 100 feet but is badly caved about 60 feet from the tunnel. 
There are several raises, and tha area above had been stoped but 
was all caved in June 1931, so that only two pillars of the ore just 
above the level were visible. These were on the hanging-wall or east 
aide of the marly vsrtica1 vein and were 4 feet wide. Sarnplea cut 
a c m  these pillars assayed 43 cents and $6.06 to the ton. The vein 
is crushed and has slickensided surfaces on the hanging wall and 
at several different places within a width of 4 feet. It is said that  
in places in the stop above the drift the vein was TO feet or mom 
wide. 

Beyond the first drift the main adit runs N. lo0 W. for about 100 
k t  through practically Irorizontal quartz-mica schists cut in sev- 
ml plam by veialeh of quartz, same of which show a little mineral- 
ization. It was stated by the owners that this zone was all ore. 
Carem sampling in six cuts, each representing ra length of 20 feet, 
showed a range of values from 23 cents to $1.26 a ton, the average 

% 
for the entire width being 43 cents. The emtern boundttrg of this 
zone is a 10-inch vein of hard, solid white quartz that aaerages 
$20 a ton. This vein strikes N. 48' W. and dips 7 5 O  XE. About 

a 
80 feet to the north it merges with the mnin vein just beyond the 
A raise. The small vein in this raise is 6 inches wide, m d  a cmre- 
fully cut sample rtssayed $11.66 a ton over the entire width. About 
100 feet north of the h raise tho main vein is cut off bp a fault 
that strikes N. 58" 3%. and dips 50' 8, Movement on this plme 
was normaI, and the throw was about 40 feet. The se,pent of the 
vein north of the fault is shown in raise 6. (See plan, pl. 8.) This 
raise goes through to the surface but mas caved about. 30 feet above 
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the tunnel level. It is atated that 60 feet up in this raise a crosscut 
was run to the west through mineralized schist for a distance of 51 
feet. Assays made for the operations indieate that the first 20 feet 
of material west of the hanging-wall slip can be considerod ore but 
that the remainder of the drift would not repay the cost of mining 
and milling, though it is mineralized. One sample taken across 
4 feet of tlre hangingwall side of the vein ss exposed 30 feet up 
the raise in a pillar just below the cave sssayed $6.86 to  the ton. 
The vein here strikes N. 15" E. and dips TO0 E. There is I2 inches 
of gouge on the hanging wall, between which and another slip 
plane t l m  is 36 inches of crushed s~hisk and quartz mixed with 
clay. -t 

Beyond raise 6 the main adit turn northwest, cutting through a 
broad fault zune with three well-marked fault planes that strike 
N. 63" E. The southern fault plsne d i p  70' N., the central plane 
dips 70" S., and the northern plane dips 45" S. The main vein 
was displaced approximately 130 feet by this zone, the segment 
beyond the faelt zone being found to the west as the mEt of nor- 
mal faulting. The southern fault is marked by a. zone 6 feet wide 
that iacIudes a mixtnre of crushed schist, fragments of quartz acf 
large as 4 inches, and clay. The central fault zone is 4 feet wide 
and contains much the same assortment of material as the south 
fault. The north fault shown in the adit is not shown in the drift 
aouth of the audit near raise 1, and movement along the main vein 
was evidently later than this fault. 

The drift south from the main adit near raise 1 was evidently 
driven under the impression that the main vejn was shifted to the 
west--~outh of the fault-whereag the development ~hows the con- 
trary to  be the fact. At any rate, urn in blocks as much as 4 feet in 
diameter waying $1.23 a ton was found in the drift on the south 
fault, and at  the face of the crasscut south of the south fault a vein 
was cut that strikes north and dips 80" W. This vein, which is 
different from that shown in the main adit, is 534 feet wide, with 
badly crushed quartz lying between 1 foot of gouge on the hanging 
wall and 2 inches of gouge on the footwall. A sample across the 
full width assayed 43 cents to the ton. 
The adit norhh of rrtisa 1 follows t h e  main w i n ,  which hem tmnda 

a little more we& of north than usual. The  count^ rock east of the 
vein is a hard, dense q~tnrtzite; the  rock to the west is micacmu~ 
  chi st. This part of the ore body, which i~ directly under the ore 
shown in the upper tunnel, had been opened extensively and sampled 
by at lsast three engineers. It was caved in June 1931 and could 
not be examined. The orb botween the upper and lower tunnels waa 
said to have a width of 7.9 feet and to assay $6.09 a ton. The no. 3 
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cr-t was reopened for sampling and was found to contain a zone 
at Ie& 21 feet wide of crushed schist and quartz which carries 
more than $1.23 a ton in gold. The gold is concentrated chiefly in 
the &st 10 feet below the Banging wall, which gave average assays 
of $13.39 a ton. 

The Ready Bullion main vein has been opened and reopened by 
geolodc processes several times, with deposition, of saveral varieties 
of quartz. The latest metallization brought in menopyrite and 
same stibnite accompanied by free gold. There is a h  in the rich ore 
it fibrous mineral that appears tcl be an sntirnony-lead snlphide, 
differing from stibnite in its reactions with etching media. This may 

a' - be boumonita or boulangerite. Some very high grade ore of this 
a*  character was seen on the dump. Postmineral movement has been in- 

tense along the metin vein, and as a coriquence there are he- 
+ day gouges on the wslls md in various places in the ore. Oxida- 

tion has penetrated to the greatest depth obtained in the workings 
(160 feet), and iron, manganese, m n i c ,  and antimony oxidtttion 
products are present everywhere. There is, however, much unaltered 
primary sulphide.ore even in ore from the upper tunnel. 

There are practically no reserves of om actually bl&d out in 
the Ready Bullion workiagg, There ia, however, every indication 
of the pr-nm of at least one wide minerslid zone which has 
minable ore on the hanging-wall side uver widths of 6 to 10 feet, 
There are a h  several smaller veins exposed, any one of which may 
contain minable ore bodies. The faulting problsa is not serious, 
and the movement on all the faults exposed is normal. The mining 
problem is one of hertvg ground, which has been met in many places 
by the uae of properly st heav~r timhr and presents no insuper~ble 
obstacle. 

-DOLGds 

The Silver Dollar group of claims (no. 9, fig. 18) is on the W& 

~ i d e  of Redy BstIIion Creek s h u t  1% miles north of Ester Creek. 
This group has produced h the past about $4,000, taken from a shaft 

9 and tunnel at an elkvation of about 1,300 feet, 150 feet above the 
stream level. The property 'hlongs to Dan Makaich but in 1931 was 
under lease to Dan Radovich, who had shipped some ore in 1930, 

The vein strkes h'. 30" E. and dips 68" SE. Southwest of th8 
upper tunnel there are several shallow shafts, which mere caved in 
June 1931, The npper tunnel was caved a short distance in from the 
mouth, but a. 30-foot w i n z e  a t  tho mouth was open. At the botbm 
of the winze the vein i s  5 feet wide between definite walls and con- 
sists largely of quartz but contains some altered schist. NI the 
material htween the w a h  was badly crushed by postminel-a1 faulb 
ing. A sample across the entire width of the reir, assaped $9.63 



to the ton. There was about 10 tons of ore on the dump, a grab 
sample of which assayed $74.76 to the ton. 

A tunnel started from a point near the creek l e d  had been driven 
615 feet in a genera1 S. 65" W. direction through schists dipping 
lCZe SSE. The tunnel was apparently north of the vein, and if this 
conclusion is correct s, crosscut to the south near the face will be 
nemsgary to intersect the Silver Dollar vein. 

mm- 

On the east side of Beady Bullion Creek at an elevation of l @ O  
feet John Vuyovich has a prospect (no. 10, fig. 18) on a narrow vein 
that strikes about N. 60" E. Tha tunnel is caved at the mouth, but 
from the size of the dump it must be from 50 to 60 feet long* This 
vein, which has a maximum width of 6 inches, is mid to have yielded 
some very rich ore. Ore on the dump appears to be the usual iron- 
stained, crushed quartz, some of which shews free gold, and panning 
tests indicate considerable arsenopyrite and free gold throughout 
most of it. The; eountry rock at the tunnel is tt dark micaceous 
schist, but in some prospect pits on the vein farther up the hill to 
the northeapt the rwk is a quartz-mica &. 
Mr. Vuyovich also holds the claim on which his cabin stands {no. 

11, fig. 18) on the east side of Ready Bullion Creek about a quarter 
of a mile north of Ester Greek. A tunnel running N. W 0  E. has 
been driven abenlt 100 feet along a crashed iron-stained zone of schist 
in which there are a number of quartz vein2etrs. This zona dip0 85" 
E. Most of the tunnel is tightly Iagged, but rtt the face the zone is 
4 feet wide. Some of the quartz carries l e a s  of arsenopyrite and 
of stibnit8.m n mixture of the two sulphides. The material in the 
face is oxidized and pans free gold as well as mlphids. 

About 100 feet south of the tunnel an open cut in the low cliff along 
the creek exposes a 10-foot face of altered schist with a 2 to 4 inch 
stringer of mineralized quark lying pmdel to the schistositg, which 
here strikes N. No E. and dips 4" E. 

The St. Paul property (no. 12, fig. IS), on the west fork of Eva 
Creek, extends from the. at an elevation of 1,150 feet northeast- 
ward to  an upper tunnel and d m  workings at an elmtion of 
1,600 feet. It is the property of McCann, Thomas, Mickley, and the 
Ragel estate. The mill on Eva Creek is operated by a &am engine 
suppljed by a wood-burning 20-horsepower boiler, and is equipped 
with a 7 by 9 inch crusher of the Blake typa, a Challenge feeder, and 
a 7-foot Lano mill of the mila type. Water is wpplied fmm springs 
above the mill. The mill at times treats the ore for ather producers, 
and when so operating a charge of $5 a tan is made for milling. 



About 10 tons p m d  to 20 mesh for each shift of 10 hours is &d 
to  be the m a 1  ontpd of the mill. 

The hrnnel near the mill, driven in a north-northeast direction, is 
ssid to be 300 feet long but has been abandoned and allowed to  e m .  
The dump is entirely quartz-mica schist. The upper tunnel now 
mved at  the mouth is at an elevation of 1,475 feet about a quarter of 
a mile north-northead of the mill. Caved stopeg on the hillside 
above it indicate that it follows the vein in a N. 30° E. direction. 
Mr. M c C m  reports that the tunnel was driven 250 feet on the vein 
which ran& from 3 to 4 feet in width, with a 6 to 8 inch atreak of 
quartz next the hanging wall. The vein above the tunnel has a dip 
of 45" W., but it deepens to in a winze below the tunnel. All the 
o1.e s h v e  the tunnel level for its full length had been stoped, this 
dope having fielded about 1,000 tons of $30 ore, which ww haulad to 
the St. Pad mill. The vein was not faulted above the t m e l  level, 
but in the winze, 60 to 70 feet below, there is a %at fault. 

The dump of the upper tunnel is composed largely of iron-stained 
biotita schist, with a considerable amount of day gouge md quartz. 
A grab sample of the crushed material on this dump that pre~urnablp 
came from the vein assayed 72 cents t o  the ton, and there were dso 
on it mme large pieces of heavy stibnitearsenopyrihquartz om and 
a Iaw p i e w  of high-gade gold quartz. 

STAY 

The Stay property, which covers about U5 acrss, consist8 of six 
claims-the Little Eva (no. 18, fig. 181, Eva No. 2 (no, 14), Curlew 
No. 1 (no. Is), Curlew No. 2, Rose, and ComeGlSing north of Ester 
Creek on the point of the ridge esst of Eva Greek and about half a 
mile ew& of Berry pagt office. There is no machinery on t h b  prop- 
erty, and all mrk bas baen done by hand. A smaU blacksmith shop 
ia located at the mouth of the Little Em adif,, near Eva Creek about 
a quarter of a mile north of the road in E;ster Creek at an elevation 
of 740 f&. T h e  ore produced ~t severs1 pIaw on this property 
in past years has been milled at the Redy Bullion mill, 3 miles west 
of the mine; the Mohawk mill, 2 miles north; or the St. Paul miU, 

miles by rosd north-northwest. 
During 1930 and 1931 there was produced from the adit tunnel 

and the Stay shafts, on the crest of the ridge, about '100 tons of ore 
which yielded about $16,000. Most of this ore came from the adit, 
and it yielded a little more than 1 ounm of gold to the ton. A little 
ore movered during sinking ~ n d  drifiing in s e ~ e r a l  s h a h  at the 
north end of the Little Eva and Eva No. 2 claim carried as much 
as $80 to $70 a ton. In 1931 there were 4 men worldng on the 
property in two Imafitim. 
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Most of the development work has been doae in the ~ i t t l i  Eva adit 
near the mouth of Eva Creek. (See fig. 19.) This adit was about 
670 feet long in June 1931. It follows B badly faulted vein, which 
in general is from 8 to 18 inches in width, stands nearly vertical, md 
strikes N, 2 2 O  W. There are six faulta, each of which has displaced 
the vein from 6 to 40 feet and along each of which the movement has 
been normal. The faults strike N. 1Q0-5I0 E., their amrage direction 
baing about northeast and their dips to the north or northwest at 

angles of 30' to TO", the average dip being about aO. An a result 
of this faulting the rein is continually offset to  the we&. This has 
brought the vein st the inner face of the adit mntinudly nearer to 
the surface, md it is probable that the segment of vein beyond the 
fault in the f a a  of the tunnel will be found neur the level of the 
creek. 

Practically all the ore above the adit level which by panning test 
was judged to contain an ounce or more of gold ta the ton has been 
stoped and milled, Below the tunnel the vein is developed by several 
winzes. Tbe first winze, at a point 120 feet from the portal of the 
adit, is 15 feet deep and shows the vein to be 8 to 11 inches wide; 
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the w n d  winze, at ~ t h u t  800 feet from the portal, is 60 feet deep, 
with drifta to both north and sauth on the 40-foot level. This winze 
had no ladders and so could not be inspected in June 1931. The 
third winze is 5 feet deep and is about 70 foet from the fate. These 
worlrjnp indicate that the vein and its metnI content persist in depth, 
and it seems reasonable to  assume that for the entire length of the 
tunnel, 5'10 fwt, the vein will be continuous for a depth of at  let& 
50 feet md have an average width of at least 8 inches. Thwe figwas 
indicate a pmbsble total of 1,350 tons of ore, which, on the basis of 
the ore .already mined, should yield at bast $15 a ton at the mill, or 
a total of about $20,000. On a narrow vein of this mrk considerable 
wall roek must also be taken out to afford mrlnng room, nnd this 
wodd add to the cmt of mining or dilute the value of the material 
that is handled. 
In some places the schist waIl rock east of the main vein (there 

sm no crosscute; west of the vein) is cut by numerous stringera of 
qnertr; that follow the planes of schihsity, which are here nearly 
borizontttl. This schist contains from 
B cents ta as much as $1 a, ton, as N ,8aW 
shown by two samples cut across a 
width rock of of so 16 low and 20 s tenor feet. Obviously, cannot be 1 %-%: 

60'IRHRn 
profitably mined, but it is not at  nU I % c * ~ . B ~  

improbable that in places the schist 
may be sdciently mineralized to be p , . . . y  ?OF* minable, and all such material should 
be - s a m p 1 e d during devslopment ~~N~~~~ &EE;2gdw 
operations. 

Considerable work hag been done on the Stay property near the 
northwest corner of the Little Ew claim m d  the northwestern pert 
of the Eva No. 2 claim near the road to the Mohawk mill. Severd 
shaUow shafts from 12 to 60 feet deep are scattered over an area 
about 800 feet square. In all these shafts veim are expo~d,  and 
mme high-grade ore h s  been taken from them. 

The Eva No. 2 shaft is 60 feet deep, with about 40 feet of drifts 
on the 40-foot level. (See fig, 20.) The shaft was sank on a short 
rsegment of the vein lying between two parallel faults. Movement 
dong the faults was normal and the throw was small. The muthem 
fault has 8 feet of crushed schist, ore, and clay between heavily 
~Iickensided walls. T h e  fault just north of the shaft has only 2 inches 
of gouge, and the fault at the north end of the northwest drift has 
S inches of mushed schist. The vein is from 4 to 6 inches wide 
and strikes N. 60" W. It carries high-grade ore, and the schist on 

1 7 8 2 O & g W  



both sides is mineralized. Ure t&n out in ginking the shaft ia 
reported to have milled $40 a ton, and aII the material that came 
from the shaft and drifts carried $3 or more in gold to the ton. Sam- 
ples taken an both sides of the east-mst part of the drift just north 
of the shaft assayed $4.83 a ton over a width of 16 feet. The Barn- 
ples were cut in two channels, one on each side of the drift. A grab 
sampb of the waste dump gave an assay of 43 cents: to the ton. 

A caved shaft 60 feet southwest of the one described above could 
not be entered, but the dump shows considersbla mineralized schist. 
A grab sample of the entire dump yielded on assay $123 to the ton. 

T h e  shallow shafts about 00 feet apart on the west side of the 
road northwest of the 60-foot shaft first described are connected 20 
feet below the snrface by drifts. Most of the work is badly caved, 
so that the material they traversed was nat sampled. A strong ~ e i n  
in these holes is apparently a cantinuation of the vein in the 60-foot 
ehaft. 
In the fall sf 1931 a new shaft about 100 feet south of the 60-foot 

shaft had been sunk by Mr. Stay on a vein 86 inches wide that strikes 
N. 6 5 O  Wm and dips 50' NE. The gold is concentrated in an 18-inch 
streak on the hanging waU that assays $1.92 to the ton and an 
18-inch Btreak on the footwall that asaap $55.38 to the ton, ,. A 
12-inch horse of sericitized whist between these dm& c d e s  only 
243 cents to the ton. 
.In an area on the north end of the Eva No. 2 and Little Eva 

claims there is a mineralized m e  striking northwest that, aa shown 
by developments in August 3931, is at least 70 feet wide and over 
200 feet long. Thia zone contains some rich veins, and aU the wall. 
rock seems to  be mineralized. Whether or not it e l 1  ba W b I e  to 
work this body as a whole remains to be determined by more q h m -  
atic development and sampling. 
On the Curlew (Old Granite) claim, at the north end of Mr. 

Stsy'a property, about a mile np the ridge mad to the north from 
the Littb Eva adik, there are several  hafts on both sides of the 
road, which after penbating 10 to 20 feet of silt go into s body of 
quartz porphyry that is much altered and mineralized, This is the 
largest body of granitic rock known .on W r  Doma It appeam to 
be at least a quarter of a mile long and to have a maximum width' 
on the Curlew ground of about 300 feet. Most of the s h a h  were 
m ba&y caved that they could not be entered. Om ~hrtft end of 
the road is open for a depth of 40 feet and hag a crossc~rt at the 
btfam. At the bottom of the shaft and for I5,feet east of it is a 
mne of shattered, imn-stained soft altered quartz porphyr~r, cut 
by innumerable quartz stringem, which in general strike N. 50° W. 
and dip 60° NE, A sample cut across this material assayed 23 canB 



to the ton. The last 16 feet of this crosscut and the face is in white 
sericitized and kaolinized quartz porphyry that does not appear to be 
mheralhd. 

ar'm~dl~ 

J. H. McDonaJd and Lewia Morton held a group of four claims, 
north of the Little Eva group, on the ridge between Eva and %ter 
Creeh, about l mile northeast of the town of Ester. This group 
include8 the Blue Bid, Blue 1 3 X  Fraction, Combination, and Mc- 
Donald claims. There is no mechanical equipment on the property, 
all work having b n  done by hand. 

The Blue Bird shaft (no. 16, fig. 18) is near the east center of the 
claim, at the side of the road from Ester to the Mohawk mill. la 
1931 it was being worked under lease by J. Y. Bigelow, who had 
already milled 240 tons of $19 ore when the writer visited the prop- 
erty on June 18. The shaft is an inclined shaft 80 feet deep on a vein 
that strikes N. 35" W. and dips 65" XE. (See fig. 21.1 On the 20- 
foot level there is a drift 10 feet long to the south which shows the 
vein 8 to 12 inches wide except at the frtee, where it had pinched to a 
mere fracture. On the 50-foot level the vein north of the shaft ww 
doped from 2 to 4 feet wide between good walls. It is said that there 

, were streah of high-grade om on both footwall and hanging wall. 
At the north end of the drift the vein is cut off by a fault striking 
east that dips 60' 5. The segment beyond the fault has not been 
found. The fault wne consists of 2 feet of crushed schist and clay. 
The same fault is m u  at the north end of the 80-foot level nbout 30 
feet north of the &aft. On the 8efoot level the win was diapldad 
a b u t  4 feet, by a s m d  fault which cuts across the bottom of the 
shaft. This fault was not seen on the 60-foot level. On the 80-foot 
level the vein north af this fault was 6 to 8 inches wide near the 
fault, but about 10 feet fartber north i t  was joined by a split from 
the west, north of which there was 9 feet of crushed qnartz ore of 
good grader, In t h ~  south drift on the 80-foot level tha vein con- 
sisted of rather white, little mineralized q u d  and wss 00 3 inch- 
wide. 

A general sampls of the vein taken from several pillars o n  the 
60 and 80 foot levels sssayed $14.92 a tan over a width of 62 inches. 
A11 the ground.between the shaft and the north fault had been stoped 
to the 80-foot lavel, BO there are no reserves of blockedsut om. A 
grab sample of the ore pile an the snrface assnyed only $%43 a inn, 
though there was gome high-grade o m  with vigible gold in tbis 
pile, 

The Cambinstiun shaft (no. 17, fig. 18) is on the top of the difls 
overlooking the Eva Creek, about an eighth of a miIe west sf the 
E&r-Mohawk rod. All equipment had been removed, and the shaft 
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was caved d the collar and could not be examined. It is said to be 
100 feet deep on kha incline and to follow dovn on a vein that strikes 
H. 20° W. and dips 45" E. The dump consish mainly of altered 
bleached quartzite schist, but some large boulders of arsenopyrih- 
stibnite ore are scattered ovw it. The vein is reported to average 
8 feet in width and to carry heavy mlphide ore averaging $25 to 
to the ton. 

QO-FZ CEYEL 

60- L#rL 

...... 1 .....I 

Quartz vein - 
Fault 
- 

SECf/ON 

2s 0 sn feet 

Blevm 21.-PI- and Iongltuillnal wctlon, Blue Bird abaft. 

Just north of McDonald's cabin on the McDonald claim {no. 18, 
jig. 18) there ttre several shafts on what appear to be four nearly 
pamllel veins. One of these veins is on the contact &tween quartz 
porphyq and a lime silicate phage of the Birch Creek whist. Another 
vein farther northwest cuts biotite-quartz schists. All these veins 
d i k e  about N. 40" E. and seem to  atand nearly vertical, One shaft, 
said to be 50 feet deep, has caved tand wag partly filled with water, 



so that it could not be examined. The remaining development work 
on this claim includes open cuts and pits that expose only the tops 
of the veins, which are fram 8 to l2 inches wide and consist of the 
usual qua&-amnopyrite-stibnite ore of the district. No samples 
were taken for asmy, but panning tests at several places indicate t ha t  
the area is well worth further prospecting. 

The Ryan lode paup (nos. 19,20, fig. 18) of patented claims 
lies on the ridge between Eva and St. Patrick Creeks on the south- 
e& side of W r  Dome; the center of the group is on a low hill at an 

I elevation of 1976 feet, The claims were patmted under mineral mrr- 
veys 826, dated November 4,1914; 1602 and 1603, dated January 1928. 
The f jim, Eva, Edna, Montie, Ryan No. 1, Ryan No. 2, snd Excelsior 

c are full claims, the Gem is one quarter the size of the usual claim. 
The group is about 5,000 feet in 1eng.th along the ,strike; of the lode 
(N. 2et0 E.) and from 600 to 1,800 feet wide. The ownership is 
widely scattered, there being 64 different undividad lots, but control 
saems to rest with a relatively small group of persons in Fairbanlrs, 

. who are represented by the Eirst National Bank end A. W. Conradt. 
So far as could be learned no ore has been shipped or milled from 

the fbJria31 lode. It hw been opened by a, number of pits and shaLIow 
shafts, and during one period when it was under option a tunnel 
300 feet long and shaft 20Q feet deep were sunk near the north center 
of the group. (See PI. 9.) There is no mining equipment on the 
ground, and much of the surface work ie caved. Some of tho shd& 
have been kept open, but in many of them the timbering is in pour 
condition, and unless it is replaced all the underground work will 
soon becoma inaccessible. 
As a result of the study rand sampling at various places on the 

Ryan lode it is apparent that this lode is in reality a fault zone that 
strikes in general about N. 20"-25" E. and dips 45"-'TO0 E. with an 
average dip af 50". The enclosing schists lie nearly horizontal or 

rn dip 10"-15" ESE. except near the hanging wall fsdt, where the 
s c W Q  is ent ia l ly  parallel to the fault. This zone of crushed 
schist and quartz veins is from 40 to 70 feet wide. Apparently there 
is m fairly pemkhnt zone of quartz near the h ~ ~ g - w a . l l  side of the 

a lode, as shown in shafts A and B (see PI. 9) and as is reported to 
have occurred in the north shaft, which is now inaccessible. This 
zone is from 0 to 20 feet in width and carries most of the metal 
contant of the whole Iode. Much of the movement in this zone was 
postmineral, for nowhere were any unbroken portions of veins seen 
in the underground a~posures. The movement consisted largely of 
horizontal or strike faults rather than of dip faults. There are many 



planes of movement throughout the width of the zone, and the mush- 
ing of the schists has resulted in the formation of a very large amount 
of clay. As is well illustrated in E ~ B &  D at the south end of the 
ground, this mixture of crushed schist, qua&, and clay Plows like 
mud when it is under water. All the other working that muld be 
entered were relatively dryr though on the 100-foot level of the main 
shaft the ground was sufficiently met to be very &ck. 

The northern shaft on the lode, at an elevation of 1,000 feet, is 
near the north center of the Ryan No. 1 claim. It was iced up and 
could not be examined, but the size of the dump indicated that the 
shaft was rather deep, and according to locsl reports, it had s depth 
of 60 feet. Tha material on the dump is a dark crushed schist, with 
much gouge and eome vein quartz. One large fiagment af quartz- 
arsenoppite-stibnite ore was seen. 

The main tunnel, at an elevation of lJ50 feet, below the mad at 
the south end of the Ryan No. 1 claim, was caved at the mouth. 
The dump is extensive, and the tunnel is reported to be about 300 
feet Iong, with three crmcuts at 60-foot inhmlg at the math end. 
Most of the dump is composed af the red schist. At the muth end 
of the dump them is a bluish crushed schist mixed with clay and 
~ome quartz. A grab sample of thk material assayed $2.15 a ton, 
Near the mouth of the tunnel the dump comsid~ of red crushed sehiat 
and clay which assayed 88 cents a ton. On the muthwegt side of 
the dump there is a white sericitic schist with quartz that assayed 
only 23 cents a ton. A few boulders of crushed quartz-sulphide ore 
were seen, one of which showed free gojd. 

The collar of the main shaft (A) at the road, in the southwest 
corner of the Ryan No. I claim, is 30 feet above the floor of #e tun- 
nel with which it is connected. The shaf-t is vertical for a depth 
of 100 feet, and et its bottom there is a crosscut 63 feet; long to the 
east and one 24 feet long t~ the west. Below the 100-foot level the 
shaft is said to  continue vertical for about 20 feet and then to cut 
through the footwall of the lode, which it follows down to the 200- 
foot level. The air in the 100-foot level was bad in June 1931, so 
that only after seved attempts to enter it could samples be obtained. 
The results of the samplieg arer sham on plate 9. The whole 81 
feet of the east md west crosscuts is mineralized. The Iode consists 
of a crushed zone of schist and vein quartz with a very large pra- 
portion of day, Near the hanging wall there is more quartz than 
in the remainder of the zone. The average value of the whole cross- 
cut is $4.18 a ton, but the 18 feet just under the hanging wall aver- 
ages $17.13 a ton. The hanging wall is marked by about 2 feet of 
sticky clay gouge, marking a fault zone the marrement along which 
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has been nearly horizontal. The schists in the hanging wall lie par- 
allel to the &&e and dip of this fault. However, a short distance 
east, as shown on the surface, the schists dip about ISOSE. There 
are many other fadt planes evident in the crosscut, and the footwttll 
of the zone is probably a heavy met gouge, as it is heavily timbered 
md lagged. 

Near tha northeast corner of the Eva claim, and on the line b 
tween that claim and the Montie, there is a 30-foot shaft (B}, which 
shows the hanging-wall portion of the lode. The timbering at the 
bottom of this shaft is gone and the ladden are in bad repair. A 
grab sample of the material on the dump of this m haft assayed $3.64 
to the ton. The average assay from two samples cut in the 10-foot 
drift to the easf of the h a f t  at the 30-foot level was $3.42 a ton. 
The m a y  values of the individual samplea are shown on pIate 9. 
A &foot belt of badly crushed quartz, whist, and clay that lies next 
the hanging-wall fault assayed $7.30 a ton. The hanging-wall schist 
is a red micequartz variety that along the fault strikes N. 44" E. 
and dips H0 E. parallel to the lode. On the surface at a point 25 
feet east of the shaft the same schists are seeri ta dip 15' SE. The 
shaft is in a m e  of strong m h h g ,  all the schist being ground to 
a p y  c l ~ y  which contains mrne remnanta of quartz. 

Near the muth center of the east side line of the Eva &aim, jlust 
above the road from McGlone's cabin to E s h ,  there is a SO-foot 
shaft ( C )  from which a crosscut to the northwest on the 50-foot 
level cnts across the Ryan lode. This shaft is about 1MS feet north 
of corner 3 of the ~Montie claim. A g a b  sttrnpls from the outer edge 
of the dump, which consists of a reddish quartz-mica-schist con- 
taining consirlsrable cIay and crushed vein qunrtz, assayed $L26 a 
ton, A grab sample from a smaller dump close to the collar of the 
&aft assayed 46 cents a ton. The assays of samples taken in the 
crmcut are shown in detail on plah 9. The whale crosscut from 
the bottom of the shaft h the face is 48 feet long. A sample taken 
from the entire length gives an average w a y  return of $3.15 a ton. 
There is B belt 20 feet wide just west of the shaft which averagm 
$5.88 a ton. This material is a red crushed schist containing string- 
ers of quad2 that extend in all directions but a m  mostly parallel to 
the major structure, which strikes N. 15' E. and dips 50° ESE. 
The underground work on the southern portion of the Ryan lods 

k at shaft D, about 120 feet west of comer 3 of the Montie claim 
and near the southeast corner of the Eva claim. This shaft is 65 feet 
deep. It was under water when visited in June 1931 but mas later 
nnwatered by the Fairbanks ExpIoration Co., and in Jdg it wm 
possible to cut samples in the cro~scut on the 65-foot level The 
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detailed resnlts of this sampling lare shorn on plato 9. A sample 
taken across the entire 42-foot width of the Ryan lode at this place 
swayed 16 cents to the ton. One quartz vein just northwest of the 
shaft assayed $2.08 to the ton ovex a width of 1% feet. The foot- 
wall whist is quartzitic, and the fault plans along the footwall 
dips 10" E. The hanging wall is black mica schist, separated from 
the Ryan lode proper by a 2-foot belt of black g o u e  

There are several shaillom pits and a shaft, now caved, at the north 
end of the Ijjm cldm (see pl, 9), evidently sunk through rather 
deep overburden to locate the southward continuation of the Ryan 
lode. h assay of a grtib  ample of the dump at  an old shallow 
shaft at this place showed no value, 

A parallel vein about 250 feet west of the Ryan lode is expod  in 
everaI shafb near the north cenbr of the Eva claim and the ad 
center of the Edna claim. None of these worlting were mmsible 
in 1931. Some high-grrtde ore was noted on the dumps near the 
north end of the Eva claim, but a general grab sample of the dump 
assayed only 23 cenh a ton. 

The samples taken indicate that in two block3 of ground, one be- 
tween shafts C and D and the other between shafta B and A, there 
ia a total of at least 287,000 tons of rnatarirrl within 100 feet of the 
mfm that contains $77T,O!M in gold and silver. In the north body 
alone the zone of richer ore near the banaing wall, which averages 
14 feet in width, containe 60,000 tons of om, having 8 value of 
$648,000, within 100 feet of the surface. Facts are not available on 
which tx, base an accurate estirnsta of content of the lode from shaft 
D at tho south end to the north shaft, a totd distance of 2,500 feet, 
If it is m m e d  that the ore hm an average width of 37 feet, as is 
indicated by the samples, and a depth of 200 feet below the crest of 
the hill, this area contains 1,800,000 tons, which at $3.27 a ton, wonld 
have a total value of $4,157,000. 

There is, however, serious doubt as to  whether material carrying 
even as much as $5 a ton in gold can be considered ore mder the 
mining eonditionls that will ba met on the Ryan lode, for the ground 
is extremeIp heavy and tho wall rock weak. Surface stripping also 
appears imprncticable for a lode that dipa at an angle of 4s0 to BOO. 

Them is, however, the possibility that the higher-grade hanging- 
wall material, in a mne from 9 to 20 feet wide, that is exposed in 
~hafta A and 33, might be mined by the urn of square-set timbering 
if  the working shaft and main gangways were kept in the wall rock 
and workings could be maintained in the fault zone. The chief 
difficulty in milling the material would be in handling the slimes, 
for most of the materia1 is already crushed and the particles of 
quartz are fractured and should grind easily. 
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The Fair Chance group (no. 21, fig. 18)  is in the saddle near Mc- 
Glone's cabin. In sdhtion to the F ~ i r  Chance, the Star Crystal and 
F- Fraction claims also belong to the McGHone estate. All three 
of the shafts in the saddle were caved in June and July  1931. The 
three shafts are about 50 feat apart and were worked during the 
w i n k  of 1930, when about 40 tons of ore was taken out. This ore 
was milled during the summer of 1931, with rather disappointing 
d t s .  A grab sample of this ore, which is a crushed mixture of 
gouge, schist, and quartz somewhat resembling the ore from the Ryan 
lodo, essayed $5.95 a ton. It It said that the shnfh, the deepest of 
which is 75 feet deep, show a mineralized mne that strikes h;. 20" E. 
and dips 60° W, A l l  the schist in this zone is more or less crushed 
and is said to contain several veins of quartz ore from which a tatak 
af $1,800 in goid has been recovered. 

A short distance down the slope to the sonth~onthwest of the Me - 
alone divide there is a new crosscut tunnel on a claim owned jointly 
by Mrs. MilIer and Jack O'Conner, of Fairbanks. In July 1081 this 
tunnel had length of about 40 feet and bad just penetrated to the 
mhist bedrock in the face. The tunnel is projected to  open a vein 
that w m  prospected by a p  cats on the surface abut  100 feet N. 
40° E. from the tunneI mouth and 75 feet higher. The old dumps 
here are presumnbly material taken from the same zone of fracturing 
and mineralization as those exposed in the workings on the Fair 
Chance claim. This claim is called the 131ue Bid, but it should not 
ba mnfased with the Blue Bird belonging to J. H. McDonald, farther I 

southeast on the game ridge. 

The Billy Sunday mine (no. 22, fig, 18) lies at the head of the 
south fork of St. Patrick Creek, on the southeast side of Ester Dom~,  
at an elevation of 1,260 feet. The shaft is about one eighth of a mile 
northwest of the McQlone cabin, on the divide between St. Patrick 
and Eva Creeb. This is a patented fractional claim surveyed in 
1919 under mineral survey 844 and contains about 71/a acres. It is 
the property of Smith Bros., of Fairbanks, and is in charge of E. A 
Smith. 

Approximately $50,000 has been produced from about 1,900 tom 
of om from the Billy Sunday vein, the ore averaging avcr $26 a ton. 
This ore came principnlly from s t o p  above the 120-foot Icvel, but 
a lasser amount was taken from a w i m  on the 200-foot level. All 
this ore waa milled a t  the St. Paul mine, about a mile west of the 
Billy Sunday. The shaft is near the north end line of the claim 
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In 1931 the headframe had been removed. A smalI gasoline-driven 
hoist and compressor run by separate gas engines were still in the 
hoist house, but as the mine had not been in operation since 1923 the 
equipment was not in good condition. 

The main shaft is an incline which was driven on the win t h ~ t  
strikm N. 5"-10" W. and dips about 45" E. near the surface but 
steepens to about 60" at 70 f& bsIow the surface. Drifts have beexl 
turned off from this shaft at the 85,60, and UO-foot levels. (See fig. 
22.) The shaft mntinues below the 120-foot level, but water stands 
about 30 feet below the floor. On the 120-foot level there is an 80- 
foot crosscut eastward, at the end of which there are short drifts! 
north and south and a winze on the vein in which water stands 30 
feet below the level of the crosscut. The timbels are in fair mndi- 
tion throughout, but many of the underground openings have been 
partIy med by the crushed vein material that has fallen from the 
walls. 

The short north drift on the 28-foot level could be entered for only 
50 feet, as it mntsined much ice, as did the open stopes above and 
below it. The vein, as shown by pillars, averaged 3 feet in width 
and mnsisted of 12 to  14 inches of quartz beneath the hsllging-wd 
slip, the remainder of the vein filling being crushed mhid and quartz. 
The whole vein a y e d  about 80 cenb to the tan, as &own by a 
sample cut across a pillar 30 f& north of the shafi. 

On the 60-foot level the north drift is caved just byond the ahaft. 
It is reported that the stops go through to the s'urface and t6 the 
120-foot level for a length of about 75 feet. Ln the south drift, 
which was open to the face a distance of UO fwt, the vein Arikes 
north and dips 60° E. It varies in width from 1 to 5 feet amd in- 
cludes crushed sch*ist, m d  quartz. Stopes have h n  carried through 
to the surface and to the level below in art area near the shaft. 
About 20 feet south of the &aft a crosscut to the w& intemech 
another vein 40 feet beIow the main Billy Sunday vein. This west 
vein, called the Rat Hole vein, probably bemuse of the very small 
dimensions of the mosscut, strikes N. 10° E. and dips 80° E. A 
mall ~ h p s  has been carried 'up on the vein over a length of about 
60 feet. The vein is from 12 to 14 inches wide and consists largely 
of crushed quartz with some schist. Next to the east wall there is 
from 2 to 4 inches of quartz, a sample of which assayed $W68 a tan. 
The quartzih scbid expmd in the crosscut for about 10 feet on each 
aide of this vein lww soma quartz veinlets, and this metal contact 
was said to be high enough to repay mining. A sample across 20 
feet of the   chi st, but excluding the vein, p v e  assay resnlte of 28 
cants to the ton. 
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On the 120-foot level the vein was cut off by a fault that stikea 
N. 20" W. and d i p  4s0 W. On the level north of the shaft the vein 
is exposed in raises through the fault. There is a short segment of 
the vein exposed for 100 feet in ithe south drift, but it is cut off by 
a fault striking N. lo0 E. and dipping 15"30° E, In the face of 
the drift there is a fracture zone t.hat wnaists of 6 feet of crushed 
sheared schist containing very little quartz. Samples from this place 
assayed from 83 cents to $1.66 a ton. 

Ten feet north of the shaft, below the fault, a cmwmt was ran 
eastward for 50 feet through schists to a vein that was thoaght to 
correspond to the BiEIy Sunday above the 120-foot level, and from 
this crosscut short drifts were run both north and south. The south 
drift was started along a 12 to 14 inch frtult zone of ground-up 
  chi st and clay that strikes N. 20" E. and dips 6 7 O  W. and then 
followa a vein that dips 65* E. and ~trikm due north. This vein 
ia from 8 to 24 inches wide and consists mainly of qua& but con- 
tains also some crushed schid.. At the fsce of the drift 50 feat sonth 
of the; cmemt there is 12 inches of crushed schist above She footwall 
slip and 14 inches of quartz nexk the hanging wall slip, a sample 
of which assayed $2.08 to the ton. At the a m t  & winze, which 
was sunk on the vein, is said to  go down to the 200-foot level but 
wsbs under water 30 feet below the drift. Just above the water level 
in a drift which extends south of the winze for about 212 feet them 
is a well-defined quartz vein 4 to 10 inches wide. Mr. Smith, who 
managed the property at  the time thk level was driven, sta.ted that 
in this winze a t  the 200-fmt level the vein waa 5 feet wide and 
occurred btwmn weU-defined walIs and that samples, taken both by 
himelf and by a, representative of the Alaska Agricultural ColIege 
and School of Mines, assayed Srom $54 to $2W a ton. Some samples 
of ore mid to  have come from the 200-foot level are of remarkably 
high graae and show free gold with stibnite and ammopyrite in 
both white quartz and in qusrteite schist, 
In 1931 at the Billy Sunday mine no ore was actually bImkd out 

in the engineering mnse. It is p d b l e  that the vein exposed in 
the east drift on the 120-foot levc1 and in the miwe may not tm the 
same as that developed by the upper levels of the mine, but, not 
enough ground is accmsiMe for study to make it possible to deter- 
mine that fact. 

Mom- 

The Mohawk mine (no. 23, fig. 188) is on the upper part of St. 
Patrick Greek on the east side of %I Dome, about BYe miles by 
a good automobile road west of Fairbsnks. The gmup ~ ~ n s i g t s  of 
eight full claims and a fractional claim, all of which were surveyed 
for patent in October 1925, under mineral mmsy 1822. The claims 
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trre the Bondholder, Bondholder Ehnsion, Peg L g ,  Yellow Jacket, 
Mohawk No. 3, Mohawk, Liberty, Mohawk No. 2, and Spite Fraction. 
This gronp of claims is the property of Joseph Henderson and John 
McGinn. 

The property is reported to have produced over $200,000, most of 
which has beem taken out 8ince 1925 under the personal direction of 
Mr. Henderson. Practically all of t h e  output has came from ore taken 
from the Mohawk vein, in the southern part of the group of claim, 
though there has also been a Lietle production from the Bondholder 
vein, in the northern part of the group. Near the mouth of the 
lower tunnel, a$ an elevation of about 900 feet on the south side 

+ of S t  Patrick Greek, there is an &foot Chile mill of the Lane type 
driven by a semi-Diesel engine rhich 8190 drives a. 7 by 9 inch jaw- 
-her of the Blake type. The mill, prior to 1931, was driven by 

* steam generated by wood and coal. It is said that the cost of power 
wm reduced 80 percent by the change to the interndcombustion 
type of engine. The mill is well housed, but as its water supply 
i~ obtained from the lower tunnel, which has h e n  qammed near 
the portal, it has not been operated during the winter. Near the 
pow1 of the main tunnel, at an elevation of 1,000 feet, there is a 
d l  compressor run by a Fordson tractor. 

The main workmgs are on the Mohawk vein, which, in general, 
strikes N. 30" E. and dips 40"-70" ESE., with an average dip of 
about 60°. They comprise 3 adit tunnels and 2 intermediate Ieveh 
between the middle or main tunnel and the upper tunnel. The under- 
p m d  work i n d n d ~  over 2,900 feet of drifts and 1,800 feet of 
raises and winzes and has developed the vein over a total le@h of 
1,300 feet and to a vertical depth of 232 feet at  the face of the main 
tunnel. (See pl, 10.1 

At the time the mine waa visited in 1931, the upper tunnel was 
hdf full of ice and caved just beyond tha split, at a paint before ' 
the ore bodies were reached. That portion of the tunael which w a ~  
d b l e  had been driwn through nearly flat-lying biotib-quartz 
schist. The lowest tunnel just above the level of the mill was flooded 

9 by a dam near the mouth and was used as a mill-water msewoir. 
The main tunnel was open to  the face, but the crosscuts and drifts 

on faults both to the east md  west of it were caved and inaccessible. 
c The main adit is about 1,400 feet Iong and followg the vein all the 

way. Practically all ore hm been stoped above this level to the 
surface far the f i s t  900 feet of the tumeL There are stupes below 
this level for the first 320 feet, or to a point at the south end of 
the split in the vein. (See pl. 10.) 

The fault zone near the mouth of the tunneI is nearly 50 feet wide 
m d  has a general trend of N. 30' W., though the footwall slip 



strikes N. 10' W. and dips 45" W. and the math or hanging-walI 
slip strikes N. 56" W. and dips 30" S. The ground between these 
two slips ie very heavy ~ n d  is tightly timbered and lagged. Sonth 
of this fault the vein is practically continuous for 1,000 ieet, though 
a little eouth af this fault it is o h t  about 10 feet by a north-south 
zone of movement that dips 45" W. Sonth of this zone the vein 
splits, inclosing a horse of schist about 180 feet Iong. The ore on 
both sides of the horse has hen  mined, and the open caved ahpw 
continua on the vein southward for 360 feet to raise 10. In this raise 
the ore was cut off Mi feet above the tunneI level by a flat fault, 

About 40 feet south of raise 10 a N. 36" W. fault dipping 40"-60° 
NIL cub across the vein. The apparent movement on this fault 
was normal, and the vein is digplaced about 10 feet. The slicken- 
sides on various slip planerr in this fault zone indicate nearly 
horizontal movement. 

The vein sonth of this fault has been followed 800 feet to the faae 
of the main tunnel, where it disappears against a fault that strikes 
N. IrOo E. and dips 40" W. In the various &peg on thia level where 
the width can be smm and judged from pillam and openings, the 
vein ranged in width from 9 inches to 6 feat and averaged a little 
o w  3 feet throughout. The ore yielded from $1.5 to $a5 a ton and 
according to Mr. Henderson, sveraged more than $20 a ton for all 
the ore mined above the main tunnel level. 

The chief area under development in the Mohawk mine in 1931 
was the block of ground being opened for stoping in the two inter- 
mediate levels above the main tunnel. This ground was reached 
through raise 12, which r i m  180 feet from a point nmr the face 
of the tunnel, and thence through a shaft from the surface, which 
is also used as s timber and airmay, 

Raise 12 followed the vein for 20 feet to .a place where the vein 
is said to be cut off by a nearly flat eastwarddipping fnult. The 
raise was tightly lagged, so that the fault could not now be seen. 
The top of the raise, 63 feet above the tunnel at the Iower inter- 
mediate level, is in quarts-mica schist lying essentially horizontal. 
A cross.ut 80 feet to the west through unaltered biotite whist con- 
nects with the drift on the vein, which has been followed for about 
80 feet north and 250 feet south of the crosscut.  OF^ shoota and 
rakes have been cut at 40-foot intervals, and the ore between this 
level and tlie upper intermediate level has been blocked out. This 
vein ranges between 2 to 4 inches of quartz near the crosscut and 
6 feet of crushed schist, quartz, and gouge near the central part of 
the drift. At the face there is about 18 inches of crushed schist and 
quartz which pang well. The ore taken from the raise3 has been 
milled as soon as it was mined and has yielded from $8 to $12 a 
ton on the platm. 
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At the west end of the crosscut rake 12 on the vein connects with 
the upper intermediate level. The raise &peg to  the east at a b u t  
45" (see pl. lo), flattening as it goes up along ta f d t  zone about 
32 feet abave the lower intermediate level. There is some ore t W  
has been dragged along the fault which was followed by t h e  wise 
for about 100 feet at an inclination of about 20'. This fault is 
abut  parallel to  the schistosity of the inclming biotite-quartz scki&. 
Above the fault the vein was picked up with ~lmost no diqlacement 
and followed through to the upper intermediate level at an elevation 
of 1,128 feet, or 65 feet above the lower intermediate level and 1% 
feet abve the lower tunnel. At the top of the drift above raise 12 
on the upper intermediate level the vein is cut off by another flat 
fault. This fault is rather inconspicuous, consisting of 2 ta 4 inches 
of crushed whist and gouge. It strikes N. 15" W. and dips 30" E. 
The segment of vein above this fault is apparently shifted abont 48 

J feet to t h  east, where it has been intercepted by the east drift on the 
upper intermediate level. 

There are apparently two veins developed in the upper interme- 
diate level. The west vein is followed by ra. drift to the south for 220 
feet and is corn* with the lower intermediate level by win% 
which show the vein continuwsly. Ore chutes md raims h a ~ e  been 
driven above the level, and near the face of the drift a raise had been 
dr;m %O feet and was to be put through to the surfam for air. !Jle 
vein, as exposed in this drift, is from 2 to 6 feet wide and averages 
4 feet. There is a well-defined quartz vein next to  the hangng wall 
slip, but it as well as the schist between the hanging and foot wall 
slips is hd ly  cmhed. In places there are bunches of stibnite in the 
quartz vein, but they are scarce and their distribution in the vein is 
erratic. A fault striking north and dipping 8 5 O  E. cuts across the 
vein about ?6 feet south of raise 12 but does not offset the vein more 
than 4 feet 

Eastward from the top of raise 12 tt crosscut 60 feet long has been 
driven to the east vein, which strikes N. 20' E. and dips 82O-65" E. 

E 
This vein has been followed north for at bast 240 feet, and all the 
ore above it has been stoped to the surface. lit is said that in this 
drift the vein north of the crosscut was cut 08 by a nearIy flat east- 

1 
-. ward-dipping fault, but the writer was unable to verify this state 
1 ment. South of the crosscut the vein has been followed for 130 feet. 

At a point about 90 feet south of the crmscut the vein swings to the 
east dong a fault that strikes north and dips 60° E. The vein, how- 
ever, continues through the fauIt, as is clearly shown in the south 
end of the driff. 

These two veins are 60 feet apart rtt the lihe of raise 12, but are 
82 feet apart 100 feet to the south, as is shown by a cmsscut which 



follows a small east-west fracture that connects the two. !hh fsacc 
ture is in placea sIighttly mineralized, as i~ shown in a small stope 
about midway btween the two veins. 

With the exception of a few pillars of ore left in the old workings 
the Mohawk vein has been stoped in most of the  me^ developed FLH 

far as raise 12. Ore c a v i n g  less than $15 to the ton was left in the 
mine ae unprofitable when d n g  wlts done with ateam power. Mr. 
Henderson, how eve^, states that with the cheaper power from the 
semi-Diesel engine he belie- it will be possible ta mine and mill $8 
ore at a profit and that later that Iimit e m  be reduced to  $5. It is 
estimated that the block of ground opened from the lower interme- 
djab level ta o l e  d a m  south of mise I2 contains appmxirnately i 

8,300 tons of ore mtuaUy blocked out that has a value of $100,000. 
'What is believed to be the Mohawk vein has been opened by mveral 

shafts and pits on the north hide of St. Patrick Creek, but not much 
k 

development work has been done 5n that part of the property. 
The Bondholder vein (no. 26, fig. 18), at the head of St. Patrick 

Creek at an elevation of 1,250 feet, is at the north end of the Mohawk 
group and has been opened by at least two ahafts and several pits, 
all of which are now i n a k b l e .  During 1930 a Mr. Hightower 
had a Iease on a small part of Eha vein about 200 feet north of one 
of these old shafts. He installed a small hoist operatad by a Ford 
automobile engine and extracted about 1.00 tons of ore above a 
dapth of 80 feet. The vein as exposed in this opening was 4Yz feet 
wide and contained iron and arscnic-stained quartz, a sample of 
which assayed $10.29 to the ton. The vein, which  trikes N. 2 4 O  En 
and dips 45" BW., cuts mica-quartz whist. In the rnidwmmet of 
1931 the owner of the prapertg started another shaft about 60 feet 
north of Rightower's work and by mid-September had sunk it to  
a depth of 15 feet where the vein was 7 feet wide. About 400 tom 
of ore extracted in sinking this shaft had been milled and yielded 
over $10 a ton. There is little sulphide left  in this surface ore, but 
oxasionally both arsenopyrite end stibnite are fonnd in the leas 
fractured rock. 

The owner states that in in 142-foot &aft abut IBO feet north 
of his present work the vein averages 6 feet in width. Estimated 
on that basis the block of ground between Hightower's SO-foot shaft 
and lthk deap shaft shonld contain about 5,400 tons of $10 om that 
can be mined profitably. 

The Bondholder vein has been traced both north and south by 
mrf ace pits for several hundred feet and w m s  to be well mineralid 
throughout. 

The crosscut tnnnel, which WIIS started at an elevation of 1,100 
feet on St. Patrick Creek to develop the Bondholder vein, wag 
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c s v d  at the mouth. The tunnel is driven in a,N. 20° W. direction 
and is said to be between 600 md 700 feet long but did not reach 
the vein. The dump is practically all biotite-hart2 schist. 
By the middle of Sepkrnber 1031 'a new road, built to haul ore 

from the Bondholder mine, had just been completed around the 
south #id@ of St. Patrick Cr& to the Mohawk mill. There are at 
least four veins exposed in cuts along this road. At two other plam 
on Mohawk ground there ere prospects where more work will prob- 
ably reault in the discovery of other veins. 

WXNDERIHFIQ JEW 

The working on the Wandering Jew claim (no, 94, Is), the 
P property of Jmph Il. McDonald, of Berry p t  ofice, lie in the 

saddle between St. Patrick and Eva Cmlm at an elevation of 1,425 
fwt, about five eighths of a mile west of the Mohawk mine and 2 

m. miles north of Ester. There is no equipment at the mine; all work 
including hoisting was done by hand. The latest work on this 
ground was done in the winter of 193031 by lemes, among whom 
were William McConn and William McCann, who took out '15 tons 
of $21 om and 45 tons of $10 ore. This om was movered above a 
depth of 60 feet and in a stope s h t  50 feet long. 

Tha vein, which & r i b  north and dips 76"-80" E., is from 4 Eo 18 
inch= wide and consists of white quartz that in pltws oontah  some 
sulphides. It is not so much crushed as some of the other veins but 
is stained with patches of iron and arsenic oxides. A sample taken 
in two cuts, one 4 inches and one 12 inches acrm the vein on the 
Wfmt level, assayed $25.35 a ton. 

The ~ h ~ f t  is practically vertical and 50 feet deep. A drift at the 
SO-foot level was driren south for 60 feet to s fault that gtrikes east 
and d i p  37" N. The fault is marked by 4 inches of gouge, bnt it 
has not displaced the vein, which has h e n  &oped from the surface 
to this level for 20 feet south of the shaft. In the north drift on 
the 30-foot level a faul t  that strikes N. 30" W. and dips 35040° NE. 
cuts off the vein about 85 feet north of the shaft. All the ore up to 

5 the fault haa been mined out, but B e  vein was not traced ta the 
north of the fault. 
The vein has b e n  t m d  on the sudsce by pita for about 400 feet 

T south of the shaft, but as none of the ore found there panned well no 
additional sinking was attempted. North of the shaft the vein had 
not h e n  traced beyond the fault. 

The First #anm mine (no. 2!5, fig. 18) Iiea just north of-tb Wm- 
dering Jew mine, on the head of St. Patrick Creek d an elevation of 

27820&--8W 



1,325 feet, Sam Shy owns a half interest in this cIaim and Mc- 
Laughlin and Franklin each own a qusrhr intern. It has podnced 
@6,000 from 590 tam of ore. All the information on such of the 
workings as were in such condition that they could not be examined 
at the time of vkit mas given by Mr. Stay. The shaft is 120 feet 
deep, and all the om abve the 100-foot level to a fault 70 feet north 
of the shaft has been doped. South of the shwft the ore WBS of 
somewhat lower grade, averaging less than $20 a tan below the 100- 
foot IereP. South of the shaft the ore was stoped from the mrfm 
to a depth of 70 feet. The vein ranged from 8 inches to 4 feet in 
width but averaged &bout 12 hchea throughout the b p e d  area. The 
richest om was found where the vein was narrow. 

The vein as seen on the surface strikes N. 10° E. md d i p  W0 W. 
The inclined shaft was iced up 20 feet below the collar. A crosscut 
tunnel in the gulch to the north and 100 feet b low the collar of the 
shaft wag driven S. ?OO W. but is now caved 75 feet from the mouth. 
T h e  accpssible portion is entirely in schists that strike north and dip 
16"-20" E. 

PBO-B 

The Prometheua  haft (no. %, @. I&), at, an &vation, of 1,500 
feet, is close to the trail that lea& from the divide near the Wander- 
ing Jew to the monument on the summit of EBter Dome. The lower 
part of the shaft was filled with water md could not 538 examined, 
l t  is reported* to be 60 feet deep, and drifts had evidently been 
started at the bottom. 

The vein apparently strikcm N. Mu E., but it was not possible to 
determine the dip from the mrmrface exposarm. On the dnmp at 
this plam is about 60 tons af ore consisting of white quartz cut bg 
later veinleta of gray quartz with sulphides, A grab sample from 
the om pile assayed $9.59 a ton in gold and ~ i h r .  The sample ie 
one of tha few taken in the district which showed notaworthy 
amonnta of silver. It contained 8.40 o ~ c a s  of silver to tha ton. A 
poIished section of a specimen of this om, rich in sulphidea, shows 
amopyrife, jamesonite, and oovellite. It is reported that the vein 
is 8 feet wide. P 

BIQ B L m  

The Big Blue lead (no. 98, fig. 18) is expod  in a number of 
shallow shafts and pib at an elevation of 1,550 feet on the trail s 9 

short dktance west of the Prometheus shaft. The vein strikes N. 2'1" 
E., bat ite dip could not ba determined from the exposnres in the 
caved pita. A p p m d y  the lode is wide, and the dumps indicate 
that it e u p i e s  a faulted zone with mu& cmshed schist, quartz, 
and gouge, The oountry rock is mainly biotite schist, but there are 
many pieoes of quartz-& schist on several of the dump. 



HIOgXBP 

The Wchley prospects, at the head of Sheep h k  (no. 29, Q* 
18), a .  at an elevation of 1,500 feet and about 100 feet above the 
creek level. The main development is a 200-foot crosscut tmne2 that 
haa been driven S. l s O  E. into the. hill through flat-lying quartz-micm 
schist. Severd narrow quartz veinlets with north-south strikes and 
steep dips to either the east or the west are e x w d  in the tunnel. 
At a point 165 feet from the mouth of the tunnel. there are short 
d r i h  h h t h  north and south on a vein that strikes N, 4" W. and 
dips 60° E. near the crosscut but is nearly vertical at the face of the 
smth drift, The vsin ranges from 2 inches of whits qua& to a 

,+ mne with I2 inch& of quartz between 4 to 6 indm of gouge on the 
w& The ore from a small stope just north of the mrsscut is mid 
to have milled &out $10 a tun. The quwtz is mllq white, is not; - badly mushed, ,md d m  not appear to mrry much sulphida or to be 
wen mineralized. 

Abut 50 feet above the lower tunnel them is a 50-foot tunnel w 
the vein that ia e x p d  near the face of itbe crosscut. The min hm 
been traced both north and south by shallow pita for mveral hundred 
f aet. 

EAnmmn 

On the summit of the ridge between Sheep and Happy M 
(no. 80, fig. 181, at an elevation of about 1,550 fe t ,  is s grotlp oi 8 i ~  
daima heId by J. H. Ssnford. The main nndergmd development 
is a shaft that h 2 2 m i  in an air line northeast of the mmmit of 
Eeter Dome and about 18 miles by road northwest of Fairbanks. 
Abut 160 tong of ore that yielded $6,700 has been milled from this 
property. Part of this ore is said to have averaged $62 t~ ton. No + Pow-grade or0 has been miIIed, aa there is no reduction plant at the 
mine, ~ n d  the henlags charge to the Mohawk mill is high. There 
is no qnipment at  the mine other than a hand windass and blnck- 
smith toole, 

The shaft, which ia 105 feet deep, was mnk on the dip of the vein, 
I which N. 400 E. and dips 45" SE. From the surfam to  a 

depth of 20 feet the vein hss been stoped both north and south of 
the @haft. From the shaft there is a @-foot drift sonth at the 20-foot 
level and a 80-foot drift south on the 65-foot level. AII are above * the 6!5-foot level hm been stopsd and below it the vein pinches to a 
%inch seam of gouge and 10 to 12 inches of quartz of low tenor. 
At the'bottom of the shaft is a verticel vein which joins the vein 
in the shaft and strikes N,!20° E. This vmtical vein has bem opened 
on the gurfam by severd pita now caved, about 30 feet east of the 
main shaft. It is said to have carried some high-grade ore. 



me proprty of the Ehers Gold Mjning & (no. 31, bg. 18) 
embraces part of the  alley d Happy Creels, and the mill. is on 
tho south side of the creek about e mile northead of the Mohawk 
mill. The mill W&B formerly the custom mill at Chena.. Tbe claims 
have been in litigation and are now held by B!?r. Nickdoff. They 
extend muthwmtw~rd up the ridge from the miU and have been 
opened by a tunnel and B shafb st an elevation of 1,250 feet. As 
a m l t  of caving both these workings were inacceble in June 1931, 
and the mill building was locked. It is eaid that the jaw cmher 
and 6 of the original 10 damps were put in placa and were run by 
steam power. 
To judge from surface exposurea the vein gtriges abont N. 2B0- 

80° E. The @haft is said to be 100 feet deep, and the sim of the 
dump indicates that the tunnel, which is about 50 feet lower, mnst 
be several hundred feet long. The rock on the dump is mica echist 
and carries considerable vein quartz. The ore remaining in the bin 
at the tunnel is crushed quartz, gouge, and schist, a grab sample 
of which essayed $8.64 a ton. 

B U T  

Tho property of 0. M. Grant (no. 39, fig, 18) i~ sitmted on the 
point of the ridge north of St. Patrick Creek and about a mile norhh- 
east of the Mohawk mill. The shaft is at an elevation of 900 feet 
md about one eighth of a mile east of the mad leading from the 
Mohawk to the Elrnes mine. The shaft was originally darted for 
the purpom of reaching a buried gravel channel and was sunk through 
muck md gravel to bedrock, which W&B found dipping east at a 
steep angle. No pay gravel was found, but the iap of r quartz 
vein was struck, and the shaft was continuad down on the vein to a 
total dapth of M feet. The plan of the workings (w fig. B)  show^ 
that the two drifts at  the 200-foot and 240 foot levels had been gun 
a total distance of 280 feet. In June 1951, when the property wpus 

visited, the ownem were abmnt and the sh8ft could not be e n t e d  
'because of bad air. There i g  a small sham hoist operating s d n p -  
bucket; rig such aa L used at the deep-gravel placer mines. I t  is mid 
that b e t w w  500 and 600 tons of ore wars milled from this vein that 
yielded between $15 and $20 ton. The vein is wid to strike N. 
40" E. and dip $5" EL and to be 5 or 6 feet wide, with 2 to 4 feet of 
quartz. 
me ore men on film dump was the usual crushed mementd iron 

and arsenic stained qa- typical of the district 
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The Clipper c l a i m  (no. 33, fig, 18) are situated on the east fork of 

Eva Creek and are held by M m .  McDonald, Michley, Hem, 
Thomas, and McCann. The main underground development con- 
sists of 8 cfoasrmt tunnel trending N, 86" E. whose po&E stands at 
an elevstion of 1,100 feet. The tunnel ia 2.37 feet long and cute 
through biotite gchist with some I~yem of quartzite, the bedding and 
schhkmity of which m parallel and dip 10°-160 NNE. %veral nar- 
row fissures are cut by the tunnel, but only one near the mouth shows 
any amount of minedization. It strikes N. 20' W., dips 85" W., and 
is from 1 inch to 8 inches wide, It c~rrias n little sulphide and free 
gold and ia said to assay about $12 a tan. 

M I n a B l P U B  WOPPPCTIP OW DO- 

Severd claims owned by H, H* M-mb lie btwean the Mohawk 
and Grant mines on tho north side of St. Patrick C& The 
chief development is in two shafts 80 and 60 feet deap w a vein that 
strikes northeast and dips 80" SE. This work was clrved and in- 
a m i b l e ,  but the om seen on the dump con6sted of mushed schist, 
gouge, and quartz. 

Helbarth hpsoe has two quartz claims on the ridge esst of Nug- 
get Gulch at an elevation of 1,600 to 1,800 feet on a white qnartz 
vein about 20 fset wide that tstrikea N. 40° W. and parallels a, dike 
of granite porphyry. These claim sre about 1% milea northwest 
of the Grant mine (no. 2, fig, 18). Only a small amount of pros- 
pecting md development has been done on these d a b  

At, an elevation of 1,300 feet on the ridge between Ready Bullion 
and Eva Creeks there em some shallow trenches on a vein that 
d e s  N. 85" E and carries some promising ore. 

The Merian claim lies southeast of the Ryan group, near the 
h a d  of Ace Creek. A Iong tunnel was driven by J. W, Bigelow 
northward through mhists that dip 15°-180 E. This tannel is caved 
a t  a point nbout 75 feet north of the portal. 
The Flower clsim, owned by William McCam and %. Ohen, i 

on the point bstween the two forks of Eva Creek st an elevation 
af 1,200 feet, a short distance east of the St. Paul mill. There are 
several shallow shafts and a &ort tamel (which wsrs cavd in J'nne 

1981) on a vertical vein that d e s  N. 1O0 E. 

A few prepertie~l vkited during this inmdigatim am in neither 
the Ester Dome nor the Pedro Dome area as defined in fhh report. 
The fact that pmpects have h e n  found ip widely acattared lmali- 
tiee outaide of the main metallized amas indicates the need for more 
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detaiIed prospectug throughout the district. As will be noted, most 
elf the scattered prospects described in the following p a p  are far 
mmoved from large masses of intrusive m k  

ErMIP 

On the ridge sauth of Engineer Creek, at an devation of 1,450 
feet and about 2% miles in an air line southw af the highway 
bridge over Engineer Creek, Frank Isaacson has a prospect called 
the Ridge claim. The location was made December 14, 1930. T w o  
shafh have been sunk about 15 feet on a vein that s t r i h  N. 50" E. 
and dips south. In July 1931 these sh& were without ladders 
and had water in them. The vein appears to be about 14 inches 
wide. A grab mrnple from a pile of about 10 tons of ore on the 
dump lamayed $1196 a ton. 

On the point of the ridge a b u t  one eightfi of a mile south of 
the bridge over Engineer Creek on the highwy there are a few 
prospct pits on two parallel veins that appesr to strike N. 70° E. 
The work is dl badly caved, so that little can be seen of the veins 
in place. * A little om at one of the open cuts is the usual iron-stahecl 
white quartz cmrrying amnopyrite. A grab sample of this ore 
asrayed $2.86 a ton. 

P m *  

Near the benchmark on the h o b  between Goldstream and Engi- 
neer Creeb at  en elevation of 1,600 feet, about 2 miles in an air line 
southeast of Fox, James Peterson is working on some prospects. 
Most of the holes are in barrcn whist or have not penetrated the 
dirt overburden. One row of holm, however, is apparently close to s 
vein, for promising float occurred in the surface materiaI. 

Mbrk Goodwin has some prospeck on the divide north of Big 
EIdorado Creek abut 2% miles west of the divide where the Fox- 
Dome road crosses from the Goldstream to the Chatanika drainage 
basin. (Sea pl. 3.) These prospects ere new the road leading ta 
the E@e Antimony mine and are 300 feet west of the quarter 
comer on &dine  between sees. 14 and 23, T. 9 M., R, 1. W, 

A crosscut tunnel now caved is about 75 feet vartiaally below the 
summit  of the ridge and runs north, crosscutting a zone of brecciatad 
iron-stained d i s t  that strikes N. '10" E. end s t d s  vertical. This 
wne is 50 feet wide, as is shorn by several open cuh md pits. The 
material on the dumps i3 all more or 1- iron-stained and contains 
vein quartz. A grab sample taken from various dumps, in the at- 
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tempt to detenaine the average value of this zone, assayed only 23 
m t s  to the toa 

A b u t  a quartar of s mite west-northwest of the tunnel, on the 
crest of the ridge, there is s shaft said to be 102 feet deep on a vein 
h t  strikes N, 1 5 O  W. and dips 70° E, The timbem of this shaft 
were gone jnst below the collar, so it could not be examined in detd .  
The material on the dump is mica shist, mpresenting the hanging 
wall, and a blockg quartz-mica whist which Mr. Q d w i n  says form 
the footwall. He states that the vein averaged 12 inches in width 
at the surface but was only 2 hchm wide .st a depth of 50 f&. 
There are said to be short drifts on the 25 and 60 foot levels. It 
is reported that 8 tons of ore taken out above the 25-foot level milled 
13 ounces of gold. A grab srrmple of a small pile of ore left on the 
dump assayed $24.08 Eo the ton. 

3.Ammm 

John Janikmb hasea claim on the north side of Goldstmm h k ,  
about 1% milea emt-northeast of Fox, !l%ere are two shafts on the 
ledge, which skrikes & ; one was caved and the other was under 
water, so that no examination was possible. Apparently the lode 
follows the contact of mica, schist and a black graphite mhist. The 
material in the ore pile was a mixture of qua*, feldspar, and coarse- 
grained mica more nearly mernbling pegmatite'than vein quartz. 
I t  is said that mme cassiterite {tin ore) was found here, but none 
was noted in the material on tha dump. 

m U L T  

The workings of the Perranlt property are in the saddle nt the 
divide between Pearl Creek, s tributary of Fish Creek, and Small- 
wond Creek, about 8 miles by trail east of Gilmore post office, on the 
Steescr Highwny. No work was in progress in July 1931, when this 

%b area was visited, and all the openings were either caved or iced up. 
The several shafts and a tunnel on Pearl Creek all seem ta be on the 

\ same lead, which apparently strikes N. N0 E. The vein material ', $\ 
seen on the dump is different from most of the quartz seen in the 
district. It cunsish of a breccia of schist stfragments partly cemented 
by white quartz. The gmxs between fragments are not dl corn- 

'7 

pletely filled, and the qua* crystals have grown out ern the wall 
into open vugs. Very little sulphide was noted in the ore piles a t  
any of the &id&. This property was visited in 1912 by Smith:= 
wha reports that the shaft at that t h e  was 50 feet deep and had 
yielded several tom of $24 om. On the adjoining dab to the south 

, he also reports 8 38-foot shaft from which 20 tom of $25 ore had 
-. been mined. 

~ S m l t b ,  P. gR op. dt. (BnII .  625), p. 168. 
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J. J. and Dsn Egan have b a t e d  a small group of claims on the 
point of the ridge between Jack Creek and Martin Creek in the 
hesd of Kokomo Creek Basin, abut  lYz milw north of CoBm Dome 
st an elevation of 500 feet, (See pl. 3.) Several  hallow pits and 
trenches dug during 1930 and 1931 have in&~ted  the pmence of 
4 or 5 diffarant veins appwrently spaced about 190 feet apart. They 
strike N. 40 " W, and dip 450-60e S W. The munty rock is a silvery 
biotite schist that lies nearly flat or has B low dip to the south. 
O n e  of  the lodes is a crushed zone of schist and quartz about 

3 8 feet wide. Most of the veins are from f to 2 feet wide. A ampla 
across one of the veins 20 inches wide asssyd $7.38 s tun. The 
miner~lieation is typical of the Fairbanb district o m  and indicates 

T 
that further prospecting is wsrranted. 

In a ~rnsIZ qusrry opened for mad metd at the point of Birch Hill, 
about 2 mil= northeast of Fairbarh, two Peins are exposed, cutting 
schist. They h i k e  N. 50" E. and dip 62" BE. One vein is 18 inches 
between wdb,  of which 6 inches COD&& of crushed schid and gouge 
next the footwall and the remainder of crushed quartz. It carries 
no values, 

About 10 feet west of the vein mentioned above there is an 8-inch 
nin of bluish-white quartz, very glassy but with specb of limonite, 
which appear to be casts of pyrite crptals. This vein ahowed no 
value on itssay, 

Aboub 60 beet east of the quarry some work had been done on a 
28-inch ledge of quartz that strikee N. TO0 W. Tbe vein splits and 
reunites and is somewhat Crushed and iron-stained in places, but 
nowhers d m  i t  resemble the mineralized veins of the district. A 

- sarnpls a t  wross 28 inches showed no value on away. 

LmM 
a - The Steve Leidy clairn~, on the north side of Gilmom Creek, are 

s h u t  tn quarter of a mile wed of the mouth of Tom Creek, h i d e  
the road. A shaft has been sunk at least 40 feet on a ~ e i n  of glassy 

f. quartz that h i k e s  N. 7O0 W. and dips 60" N. The surface schists 
have been ground-duiced, and i t  seems likely that the quartz is 
barren and that what gold waa f o n d  in the vein near the surface 
W&S placer gold. There i$ a tbin covering af placer gravel, on thc 
schist bench in which this work was done. 

The B a y  p p  of three claim is in the Kokoma Creek Basin 
s h u t  2 milm &-north& of Coffee Dome, just east of the limits 
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of the m w  shown on pIate 3. The .claims cover a I e d p  of barren 
white quartz that Weg N. 20" W. and d i p  10" W. across the 
strike of the schistosity. T*he ledge is 20 feet wide, and shesring 
on the dgea has produced a rough &&hg of the quartz. No 
sulphides were men in the pnartz, and none of the ususl second 
and third generations of quartz was noted. Salphides were absent. 
A litt.le iron stain on the joint planes near the edges of this Iedge 
was probably derived from alteration of the fenic minerals in the 
enclosing schist. Samples of the mom highly iron-stained quartz 
assayed 28 cents h the toa 

The P&bads is a pvhntid source of high-grade anti- 
mony ore, principally stibnite. The deposits are, however, BO far 
from markets that thay can be worked at a profit only when the price 
for the metal is unusually high. They were worked daring the 
World War period but have been idle ever since except for a short 
time in 1926. 
Mod of the development workings on depo&h valuable mainly 

for their antimony content were i n a d b l e  in 1931. The writer 
was therefore unable to study the antimony lodes as a whole, but 
during his study of bhe gold lodes he obtained soma information in 
regard to  antimony deposits that is here recorded. T h e  mtimony 
deposits of Alaska were described in detail by Brmks 'B in 1916, and 
hits report still remains the standard reference work on that subject. 
The scattered (rbservations here recorded give what information i s  
available concerning developments on the antimony lodm sinca 
Bmks' report mas issued and are intended only to supplement it. 

- $  

The Scrafford property, on %gle Creek, a southwesterly tribntar~r 
+ 

of Treasure C m k ,  was described in detail by Brooks." When visited 
in August 1931 d1 the workings at the mine were inaccsssible. It 
was reported that the lost work done was in 1926 by R. C.  W d s ,  E 
who drove the main turnel in 300 feet and shipped a total of about 
1,500 tons of sorted ore. The ~ e i n  in p2a- is said to have been as 
much as 15 feet wide between walls, with here md there 9 feet of 
d i d  Btibnih. 

b 

There is s considerable scrmmulation of m i d  ore and screened 
waste still on the dumps. Apparently this material coda  be conwn- 
tratsd by jigging to yield a marketable product if the price of anti- 
mony ~ h o d d  warrant mpening thh mine. Samples of various 

r R r o o b ,  A. H., Amtlmony d~pWfta o f  klaakn: IT&. aePt Snmr W U .  MW, pp 1742, 
1818. - Idem, pp. 
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t y p ~  of ore on the dump indicate that the gold and silver in the ore 
probably d m  not exceed $8.4-8 a tm even in those parte w h m  the 
vei~ consists of a mixture of iron-stained quartz and stibnite. 

Some claims east of E&e Creek, in the Treasure Creek Basin, 
haw bean located by Al Goodwin, of Fairbanks. Mr. Goodwin 
shipped so= stibnite from this ground in 1926 from an 85-foot 
inclined shaft end a 60-foot tunnel. E e  reports that the t m e 1  
cmmcut 48 feet of crushed sheared sehist b~ which the stibnite oc- 
curred as lenses. T h e  earlier work is now caved, but the material on 

T .I the dump is a black crushed schist with mmqiderable pyrite, largely 
altered to sulphur from its long exposure to the air. This ore zone 
strikes N. 80" E. and dips 45" S. It is clearly on the same zone of 

? 6ssuring as the Scrafford property dewxibed above and has been 
opened by a short tunnel and shaft in Independence Gulch, a mile 
farther east. 

Y ' B U K ~  

All the workings on the McQueen p~operty (no. 4, fig. 181, located 
en the ridge h u t  a quarter of a mile west of Ester Dome, were 
caved in June 1931. There were evidently two shafts md either a 
tnnnel or a Ievel no+ far  below the surfaco. This work indicated 
that the vein had a strike of N. 80° E. and a rather steep eastward- 
dip. It is said that over 100 tons of stibnita ore waa shipped from 
this p l w  during the period of high prices in 1916 to  1918. 

During the World War t n n g s h  minerals commanded very high. 
price, and under the stimulus of this unusual demand several prop- 
erties in the Fairbanks district that contained tungsten minerals 
were rapidly developed (see fig. 241, and some ore was shipped, 
Them properties were visited in 1916 by Mertie,m who dssrribd the 
deposib and their development. At the end of the war tungsten 

3 prices declined abruptly, a11d the mins became inactim. It seems- 
doubtfuI that these deposits can be profitnbly worked nuder my but 
abnormal conditiom of price for tungsten minerals. 

t. The only tungsten property on which development work was in 
progress in 1931 was the Stepovich ground, at the head of Yellow 
Creek, a tributary of Fish Creek, where some prospting was done, 
To summarize, it may be said thab in the Fairbanks district some 

of the tungsten minerals occur asl disseminated deposits in mineral- 
ized mnes or om shoots in the country rock, but in other places t h q  

m M t r t l a  J. B., Jr, Lode mlning fn the fiirbanha dfstrtct, A b b ,  In lB18: U.I. Gaol.. 
h j  BmtL bB2, p ~ .  418-428, lD1R. 



obcnr as distinct veins and stringem. In some deposits the tungsten- 
b r h g  $~lutione have clearly been derived from near-by granitic 
intrusim, but in other p b  such a mnnectiw h remote and not 
demonstrable, and tb tun- minerals occur in quartz veins com- 
parable with and even idenhid with thom carrying gold ores. The 
fact that some of these tungshn-bearing deposits appear to lie in or 
in dose proximity to lenses of limestone in the ahist has been inter- 
preM by some as indicating that they had been formed principally 
thmgh procwes of replacement, but this conclusion does not ap- . 
pear to be 8uppoM by the field evidence aeorded by other deposits. 
From what is now known regarding the occurrence of tungsten 

minerals in this region it may be said that the geologic conditions 
throughout a considerable part of the area adjacent to F a i r b a h  
appear to be favorabb for the formstion of depwib of this type, but 
that search for such places is not regarded as likely to be profitable, * 

owing to the sporadic occurrence, the high cost of development, and 
the present relati~el~ low price paid for the product. 

0 
FUTURE OF LODE M-O 

The gold-bearing lodm of the Fairbath district have h n  fairly 
well prospected on the surface in some places, but much ground re- 
mains to be prospected more thoroughly. Very few propsrtias are 
sctually developed. The few producing mines cauld p a t 2 7  expand 
kh6ir yield with more adequste h a n w  for developmant and equip 
ment and with more tmhnically proficient direction. There are 6 
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or 8 regdm producers now, and it is belie~ed that them am at least 
2fl and passibly 5Q properties which might furnish an avsrags of 
not leas than SO tons of ore ra day each, and possibly a dozen af them 
might snpply an average of 100 tons a day. The average tenor of ore 
f mm thwe mines could probably be maintained at not 1- than $10 
a tan, and for considerable periods of time some of them might aver- 
age aa high as $15 a ton. On this basis it does not seem at  all 
unwarranted to suggest that after they had properly opened 
the gold-lode mines of the district might produca ore worth several 
million dollars a year for many y m .  
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