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FINENESS OF GOLD FROM ALASKA PLACERS 

By P m  S. SMITH 

Cfold recovered from placers bas alloyed with It other suetfils in varying pro- 
prtlons. The proportion of pare $old in these allop Iu known as the d a e n a  of 
the gold and 18 expwwrd nu p r t s  In R thoi~pand. Thus nn alloy mntalnlng 85Q 
pnrts o f  gold IR r~fprrml to nn M50 fine. Alaska placer gold rnngea from more 
than WO flne to slightly IPRQ ~ I I R I I  565 fi!tc. This report analpm lthe records 
obtained from 1,934 rleterminatlnns of the fineness of Alaska pPaccr gold and 
~lhows that 23 prcmt of thr sworrln Ikre of gold of fineness h i ~ h e r  thnn 900; 
42 percent  re betw~en $Pa nnd 8W: 28 prcent hetween 800 nnd 849; nnd 
9 percent of gold lem than 800 RnE 
In addltion to thh broad clamIficntlon, the'recwds are analyzed according to a 

nnmber of other classlflcntlot~~. Thus, the quality of gold from each of the 8 
major geographic regloan, the 41 dlstrlcta, nnrl the 84 amaller areas are tabulated 
and dIscmsed in Bone drtnll Repnmtcly. various modes of occurrence are 
cornpard and eorrelatml BO far as prnttlt~lble with respect to geologic envlron- 
ment and relation to features that mng bavc dgnlflcar~ce in afYectlng the finenem 
oi the placer gold. The report affords no conclu~lre widence aa to the c a u w  
of the rariationa In flnmes4 noted, bat armm rnther to bring together some of 
the filndmental data which. with more dct~tilecl ~ t n d i e ~ ,  of other factors, will be 
hdpfnl in solving some of the abstrum pprobl~rn~ rclatlng to the cbaractmiatim 
nnd formntion of I l l a s h  plncers. 

That IIO native gold as it is recover~d from lodes or placers is pure 
gold is probably well known to most people. Thnt the qunlity of the 
n&ve gold, from even rntlrer restricted arens, differs greatly in 
the rntio of the gold content to the silver and other metals that &re 
combined or m i a t e d  with it is almost equally axiomatic. If the 
masons for thew di fferenees were thnrougl~ly nndewtoorl geologists 
wvould doubtless find tl~ernselves far more able than they now are to 
interpret some of the facts as to the distribution of the va'luabb 
minemls in the known deposits and COIIT~ ZIms afford helpful sugges- 
tions t~ prospectors snd otI1ers in the search for new deposits, Unfor- 
tunately data haring on some of these relations are not available at  
all and others have not been brought together in readily acaessible 
form. Among the significant items that Mong in the lattnr category 

147 



148 MINERAL RESOUROES OF ALASKA, 145 7 

is the ratio of gold Ito other metsls in the vvaluttble material recovered 
from Alaaka placers. To nlpply some illformation on that subject is 
the abject of this report. 

The ratio of goId to other metals in the placers is readily recognized 
as but one of the factors arnonp: many that merit consideration, and 
the resulta set forth are rnorely contributory to the Inrger problems 
rather than ends in themwlves. In other words, these records are of 
value chiefly as they may stimulate further inquiv  aa to the under- 
lying reasons for such p e a t  differences in the gold content of the 
gold-bearing material from placers in the vrtrio~~s parts of Alaska. 
Further studies along the lines covered by the p r e w ~ ~ t  report would 
call for the analysis of much smaller arettl units than those d i s c 4  
here, as well es the collection of many timas the number of individual 
records for most of tha tracts. The proper interpretation of the 
present information, as well as of the mbquent information that 
should be gathered dong the same pnernl lines, touclzing as it does 
only the fringes of the mrtjor problems, should be followed up by 
divem investigations along many other lines. For instance, among 
the chemiwl or minerdogicnl $studies that should be made are mom 
numerous and more detailod analyses of the m i s t e d  met& and of 
the dross and thorough rletemination of thc mineralogicnl com- 
position of the heavy mncmtrate recovered with the gold. In d d i -  
tion, studies should be made of the physicaI chnncter of the metallic 
elements and their relations to each other in the valtinble material 
m v e d  and the form and size of the particles or masses. It is also 
highly important that each of these characteristiw be closely referred 
to the geologic environment in which the material occtrrs, not only 
as regads t,he specific de+t from which the m ~ t e r i d  is obtained 
but also as mgarcls mmota areas that may have bean influential in 
supplping the mnlterial or in aflecting its concentration or rnodifi- 
CAI ti0n.l 

DEFINITIONS 

&I order that cartstin technical terns used in this report may be 
undemtd in the sense in which the writer has used them, the follow- 
ing ~tatements may ba in order. Tho term '9 inend as usd in this 
report does not mlate in any way to the size of the particles of gold. 
Fjnenm as u d  in this reporb and ~s defined by the Century Dic- 

'$om the after the acmrnsmaylag report was writtea, J. B. Mertfe, Jr., long IdcntinRd 
d t h  the Alaska work or the GmIOflcal 6urv~y. delivered an add re^^ on Mamr p l d  in 
Ala~ka,  a subject which he is Qrnlntntly qnnllfled to discuss. Mprtle prcUefitl, amow other 
things, many eignlllcant obsetverlons on the ftwness of gold Iron1 Afaskn phcem, which 
alronld be considered In relatton to nome of the statements h the nccomganying report, 
e.mtaIlp h n w  hfs lnterpr~tationn diffm somenhst from mom? of thp ~umes t lon~  mode 
here. S e  Mertle, J. R.. Jr., I'mCer g01d in Alaska: WmhlWtOtl ACUd. Bcl. JnUF., MI. 30, 
pp. 9Sf24, 1940, 
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tionmy is specifimlly the quantity of pure metal in alloys expfasswd 
by number of p ~ r t s  in 1,000. It will thus he aeen that the tern "he- 
ness" is in a way mmparable with the term 'percent," except 
p e m t  refers to parta in a h u n h d  whereas fineness refem to parts in 
ra thousand, and, of course, percent is not restricted. to alloys, In 
written form fineness should be expressed in figures without 'any 
decimaI point, unless it is necessary t o  show amounts smaller than 
one-thousandth part. Thus the correct usual form is 880 or 835-2 fine, 
and not 380 or -8392 fine. the lntter two exnmples wo~lld indicate 

Many stages of mining, =paration? and refinement intervene be- 
tween the m11m3nce of gold-bearing material in natliral placer de- 
posits and the find separation of the gold from less valuable materEnl 
with whicll it wras nssocirtted. It is not necessary here to enmerate 
all these 6 t ~ p s ,  but 8s the material obtained at four of the stages hns 
special significance in the present st zrdy soma mention of them is worth 
while at this paint. The arigilltll tenor of placer material is pnemlly 
mfwred to  in torms of its vdue R pan, a cubic yard, or rt square foot 
of bedrock, and the price stated includes all fie rttluabla metals re- 
covered. The rneasureme~lt by the pan is a rather sough, primitive 
method t,hhat is generally applicnble becanse of ih  simplicity and uni- 
versal availability. Althougl~ differing greatly in actual practice, a 
"pan" is usually eakimated ~s representing about one one-hundred- 
und-fiftieth of n cubic yard, so that tes* yielding 1 c ~ n f  in valuable 
rrietals to the pan mould indicate il content of nround $1.50 a cubic 
pard. The use of the system of expre~ing the vallle of p l m ~  deposits 
jn terms of square feet of 'bedrock came about largely through the 
generally recognized fnrt, that  rntlny pay streaks are c lody  restricted 
to relatively thin zoue close to hdrock ~ n d  that the o~erlying ma- 
terial, which in places is 100 feet or more thick, migl1t be disposed of 
without ~~nrlergojag the uaunl procews of slr~icing and yet without 
materially afferting the ~rnnt~nt  or vnlne of the metals m r e m d  from 
the tmct. 

The mmy methods developed for getting the valuable metals from 
their disseminated state in the natural placers n m q c  from simple 
m~thods ~vqoiring pick and shov~1 or pan to mod elaborate methods 
requiring highly mechanized plants. In  e=ZH:e, however, a19 have for 
their object the excavation of tIto placer material, the geperation by 
difference in p v i t ?  of the vrrlunble material from the worthless, the 
~let~ntion of the valuable product, and the rejection of the waste. It is 
manifestly impossible and undesirable in commemi~l pmctim ta maka 
an absolute immedjate sepnration of all the valuable material from the 
waste, r~nd conquently the pract.ice is to stop the first &go of the 
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process More all the hemy wats  material haebeen removed ~ n d  before 
n signifioantl amount of any of the valuable material has been allowed 
to escape. This marks the end of the first stage of mechanical separa- 
tion, The remalting product is then very camfully rehandled under 
more critically mntrolld conditions ao as to separate further as rn11c11 
as possible of the onluabls materia1 from the worthlass. This process 
is generally known ~s the "clean-up:' and the product is known by the 
same term. The rnetalIic portion is usually given the colloquial desig- 
nation "dust" if it has been colected without the use of mercury and 
"amalgam" if mercury has been used. Even the: most mreful washing, 
blowing, md magnetic separation of the clean-up often fnil to remove 
all particles of f o r e i p  material from the dust, so that when this 
p r d u c t  is offered for sale or is to be further &ed, some estimate *i 

must be made of the true amo~~nt of the recoverabIe metallic content. 
This difference in thoroughness of pdirninary cleuning cauw the 
banks or other purchasers to make different advmces for different lots - 
of gold even if ultimately it should prove that the fineness of the gold 
in each was the same. Even the cleanest crude dust, however, is aeldoln 
free of some waste, which shows up in tho asmy reports as the difference 
between what is usually reported ns "weight before melting" and 
"weight after melting." Even in well-prepared clean-ups this loss may 
be as much as 1 percent. When the valuabla part of the clan-up has 
been melted, the waste products have jo in4  with the flnx to form slag, 
md the valunble metals have coalasced, the metnlIic portion, consist- 
ing mainly of gold and silver, forms what is called bullion. Usually 
the bullion i4 poured into molds, where it solirlifiw into bars. After 
this stags the ~ R F S  are tested to determine the fineness of the bullion, 
that is, hhe precise proportion of gold and silver they contain. The 
testa are mads on small samples .cut or drilled from vnriol~s parts of 
the bar SQ as to be repmntative of the bar IS a whole, and on the re- 
sults of the t&.s financirrl settlements are made. In the following pages 
the fineness &at4  is based almost entirely on the results obtained by 
the banks, assay offices, or mines on the various lots of gold submitted 
tm them after having been melted down ta crude bullion. The l ~ s t  step 
may be the separ~tion or "parting" of the gold from the silver in the C: 

crude bullion, resulting in s product of theoretially pure or finwmid 
and pun silver. 

To compute the money value of gold of different finenem it is evident I 
that, as in all decimals, it is only n m r y  to perform th0 aimple 
arithmetical process of maltiplyiug the stated finelless of gold as 
thoumndths by the mmnt price of gold an ounce and adding to this 
the result of multiplying the stated f inene~ of silver as thousandths by 
the price of silver fin ounce. Thus, in 1937 nn ounce of bullion 850 fine 
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p l d  and 145 fins silver was worth (.$SO x $q5) 4- (.I45 x $0.77) ,a or 
approximately $29.86. In this example it will be noted that the sum 
of the parts of gold and siIver does not qua1 1,000 but 995 leaving 5 
parka unaccount$d for. The part unaccountd for is composed usually 
of copper or mme other metal whose unit value is so low that the metal 
is not worth recovering and would not affect the price per aunce af the 
killion. 

Mention of the method of converting finems figures into price per 
ounce is relatively inconsequential in the present dimmion, but it is 
introduced hcause many miners are mystified by the apparent juggling 
of figures shown by the reports they receive from purchasers of their 

a dust. In the abovo example it will be smn that whereas it is true that 
bullion of t.he fineness stated would be worth $29.86 an ounce, tIm dust 
before melting ~rouId be worth only $%.TI an ounce if  it mere cleaned 
so aa to lose one-half of 1 percent in the course of being melted n11(1 

4 would be worth only approxirnntelp @9M an onnce if it last as mich 
~s 2 percent durirlg melting; a ~ l d  f ~e gold alone in the bullion 850 fins 
would ba wort11 only $29.75. The f owping  figure^ d a t e  solely tn the 
fuII value of the. gold ~ n d  silver in t.he dust or bmllion and do not it14 

dude any c h a r p  for handling. Obviously a bank or merchant pur- 
chasing crude dust or bbrlllion ~ o u l d  not be justified in omitting hand- 
ling charges, becanse the costs for shipment, insurnnee, loss of interest 
on advances made, melting, and mint or asstty oftice treatment must be 
taken care of as inescapable expensos by the purchamr if he is to avoid 
unwarranted low. To cover theso exponm the private purchasers 
o h ,  instead of showing these items w direct cl~nrges, will merely de- 
duct a ppreiletemined amount from the full thooretiwl value o f  the 
dust or bullion and nUow the resulting amount as the pricc per ounce 
of the material, a practice that rnrlk~s many seller!rs feel that they nre. 
not remiving Rrll v ~ l u e  for their product. 

SOURCES O F  INFORMATION 

Although all sources of information immediately available in the 
z Qwlogical Survey have been utilized in formul~ting the statements 

made in the accompanying report, the principal new feature pre- 
sentad is the bringing together in on0 place of many items that  here- 
bfore have been scattered through many reports, md the tabulation 

i and analysis of certain recorcZs that had not been aswmbled in this 
form. These words consist of somewhat mom ZIlan 1,500 individual 

'The diver In .a11 thfse fomputatlnns hns k n  calculalated at  a price of 77 mnta nn 
mace, wblcb wag the amclel price wt fnr all W-er purchased by the Oowrnment in 1981 
that qualltlcd under thr printing Erecutire order relating to newly rnlned sllver derived 
from An-prrfan courm. 
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reports from mining opembrs throughout the Territory. The method 
of obtaining these m r d s  has been such that they may well be regarded 
as random selections and treated as such in my mathematical and- 
ysis. Fundamentally they consist of dl the specific &ports relating to 
the henew of gold from identifiable mall tracts that have been fur- 
nished to the Geological Survey by placer-gold producers in Alaska 
during the past 30 years or more. In order to avoid the possibility 
of injecting a personal eIernent by using only records that might fit in 
with some preconceived idea no selection was made but every available 
record was tabulated unless, as in the case of three or four, they 
presented obvious inconsistenciw or errors, such as totaling more 
f.han 1,000 h e  or falling very far bIow that fipre. = 

It has long been the practice of the GeoIogical Survey to send em11 
year to each individual or company engaged in mining in Alaska 
a form on which the operator is asked to report various facts relating 
to his current mining operations or those of tlte company he repre- 

4 

sents. Among the questions on this form rlre several that are de- 
signed to  elicit information rts ta the quantity and relation of the 
gold and silver prodt~ceci and that can be satisfactorily answered for 
the yearly prodl~ction estimates as crude dust, crude bullion, fine gold, 
or in any other form that will permit the Geological Survey to 
compute the value of the output in the form it has adoptad for ita 
datistical reports. For the purpose of the present study, however, 
such crude approximations as are afforded by this record of the price 
paid the. prorlucer for a specified qnantity of dust are  not sufficiently 
exact; therefor0 thousands of thefie reports that did not give specific 
dst? on the fineness were not utilized. Furthermore, of the thousands 
of records that are available to the Geological Snmey from reports of 
the Federal mints and assay ofices usually few afford geographic data 
ex& enough as to the source of the material treated so that they could 
be used directly. Indirectly, however, tho determinations made by 
these Federal offices are probably the bases of most of the records 
utilized in this report, b a c a u ~  the analyses they made and reported 
to the produmrs doubtlass in large measure are identical with such 

r specific records of fineness as the producers subsequently reported to 
the Geological Survey on the questionnaires referred to. 

That the recorcls thus used are actunlly of extraordinary accuracy 
ha4 been ~bundantl y demonstrated by the remarkable consistency of A 

tha records received fmm many different prodncers in a restricted 
area rand covering a number of years. For exampIe, the fineness of 
gold from Willow Creek, in the Iditarod district of the Yukon region, 
as shown by 23 annual reports covering the years 191936 with the 
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exception of 1924, 1827, and 1935, for which the necessaly specific 
records are not available to t.he Gealogiwl Survey,  ha^; rtmgetl h- 
tween 864 and 883, a variation of only 20 points or 2 percent. Corn- 
parable records might be cited for wores of othm placer tmets in 
Alaska. 

Although most of the records that have been used afford informs- 
tion as to the quantity of bul lian as well as its fineness, weighting t.Im 
individud reports by the quantity involved has not ban considered 
necwary because the principal purpose of this study has been to 
determine not the avernge fineness for all the p I d  that has come from 
a wrttain area but rather the dominant character of the p l d  and its 
range in fineness. For this reason each observation has been treated 
as though of equal weight in serving as an ilh~strwtive sample of the 
fineness of gold in a particular area. 

This study requires a systematic method of preentation in which 
simiIar +records may be cornpared and d i h i l a r  ones may be con- 
trasted. In this map a g~~tmdwork wiIl have been prep~ml fmrn 
which dduct io~~s  can be clr~wn as ta the m~ises for the variations. 
For ~ t e s k  conrenience, a, geographic order bns k n  adopted, mrt-  
ing with the south~asten~ part of the Territory and proceeding sac- 
cessiv~ly tclwarrl the north~est.. The principal geographic divisions 
are more or less wl f-explanatory and conform with the usual G-eologi- 
cal Survey praetiw. The largest geographic divisions correspond, on 
the whole, tn the major ar~rrl fentures of the Territory. According to 
Ibe usual S u m q  prtldice these are called regions, such as Yukon or 
Kugkokwim region. The next smaller subdivisions, mUed districts, 
am mther illdefined, their limits having hen so dmm as to bring 
logether certain rplnterl t~macts and separate other less cIose!y related 
t ~~acts. Thm limits hnre h e n  set. mmnly as matters of convenience 
rather than in aecnl-d with any formal rcuthority, though they do con- 
form in general to the quivalent suldivisions that ]lava Iong bean 

B 
t~dopkl  by the Gmlogical Sunrep in its regular mineral resourpes 
stndim. The st~bcli~isior~al units withi11 the districts are designated 
%was. Ench arm consisb- of a tract thnt through certain geographic 
position, geologic environment, or mrne distinctive feature as to the 

5 character of gold wmvewd from its placers seems to merit separation 
from other parts of the leliutrict. Them has nemarily been a com- 
promise, on the one Itand, h tmwn disting~~ishing as a separate ama 
each tract flmt in some Inearnre diffem from other amas nnd, oil the 
other hand, dimgarcling. aninor differences a i ~ d  grnnpi~~g together as 
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large a tmt as passible. In order that significant differenms slmul~l 
not be ohuPed i t  is ob~ionsly desirable that large tracts should be 
broken up into a numbr of small areas, but this would prom to be 
unduly cumbmm and might obscure resemblances, To avoid the 
objectionable features of either extreme, on the whole, a somewhat 
internedish p i t i o n  between t h e  two has been adopted, though the 
leaning has h e n  against rather small subdivisions. In spite of this 
trend, it wjlE be apparent that for some districts an area has been mt 
up even where onl~ one record of finmess waa .~vaiIable on which to 

such action. 
Each of the wriaus geographic mkdivi~iona is defined and described 

in some detail in the later pages of this report, where such geologic and r, 
geographic fa& as may have a bearing on the fineness of the gold in 
their deposits  re set forth. For a mom generalized gurnmlarg of the 
characteristia of the fineness of the gold from the different areas, the 
accompanying diagram (pl. 3) and tsbulations of the available records 1 

have b n  prepared, The diagram indicates the distribution of the 
areas in A l d a  for which records of the fineness of placar gold am 
available. Furthermore, on this diagram has b n  indic~ted graph- 
icslly, by appropriate symbol, the dominant fineness of gold as deter- 
mined by the records available. It sliould bs realized that the repre- 
wntation powible on a diagram of this size has necesmrily led to 
extreme condensation or elimination of many fncts that are amplified 
in other park of the reprt. 

QENERAL BUMMARY 

The principal facts shown by the records of the fineness of gold in 
the different areas are listed in the accompanying table. This table, 
it should be noted, relates only to the reports now available to the Geo- 
logical Survey and ~hould h used with full realizrrtion of that limits- 
tion. The headings of the various columns in the table are eelfaplan- 
atmy. Aktmtion is called, however, to the wlmn ahowing the number 
of recods considered, for obviously a: small number of records is.lm 
llikely to show the true characteristics of the finmass than a larger 

r 
number of consistent records. Nevertheless, even FL single record is of 
much significance as a definite fact and, if a truly represenhti~e q m i -  
men, should give a reasonably close approximation to the general ma- 
terial of the area from which it was derived. As has already been noted, 4 

it has bee11 repeatedly proved in this study t h ~ t  the approximate average 
of mveral observations may usually be determined by inspection with 
 marka able clmenesa to the weighted average as obtained by the more 
laborious computations. In fact, it is klieved that the errox that may 
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arise through this simple method is well within the range of error that 
arisas through the inadequacy of the data analyzed, In other words, 
while the mathematical accurncy of any deductions drnwn from a rigor- 
ous analysis of the d ~ t a  set forth in the table may be open to question, 
it is believed that the genwnI facts disclosed are, in the main, truly 
repremntative and closely approximate the real conditions pmvailing 
in the sre~s considered. 
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Oirbawd ..-..--.-....-- .............................. 

Total ................................................ 
.......................... ................ .................. Yentna CacbeC& 

Pe&m Cmk ................ .......................... 836% ..... 
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Total 

Ohanddm ............... 
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............ 
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Ynkon--Continued. 
PnrtyrnIle.. ............ 
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Nome .................... B d e .  ..........-......... 
Snuke River ................ 
Nome R l w  ................ 18 1 W 906 
Caw Nomo ................. 4 ---....................... .......................... ............... ..... Oregon .. 1 

............ Total ................................................ 75 12 I6 ----- ----- 
Pocl Clsrrnce ............ Teller ....................... t l  1 17 .......................... ..... ilgIapnl.. ..,.--....... a 

Tutal ................................................ 
Solomon ................ 601omoo Rlver .............. 

.......................... 
6 1W W1 -922 

Tohl ................................................ ............ 3 
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SULs. 
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Kbbuk ................... Sbun~rmk ................ 10 9 90 809 -634 

R i m  ....................... 2 



Although the records in the foregoing table set forth mther fully 
the available fRcts as to the fineness of gold in different parts of 
Alask~, it may be profitable t,o comment at this @ace on a few items 
that may not he rercdily npparent. The gold of the highest fineness, 
r ~ p r t e d  by opemtow to the  GeologicaE Survey from Smith Creek, in 
the Koyukuk district of the Yz~kon region, was 9'11 parts gold and 22 
prtrts si1ve.r. TVimrnIer," however, refers to gold from Fay Greek, in 
the m e  diatrict, that ~ 1 1 o w ~ d  a fineness of 978%. Certainly the upper 
Koyuhtk nrea appears to be one of the Alaska did,ficts having the 
purest gold, as 16 out of the 18 records wvailnble for this study showed 
finelleas of gold from t h ~ t  district above 950. In the Dime Creek area, f 

in the Koyuk diatrict of the Seward Penisula region, the gold is all 
of exception~l pzlrity, All of the 27 records avaiIable  how fineness 
in excess of 950, and the highask is 986. In the hiinook a m  of the i 

R a p a r t  district of the: Yukon region. Wimrnler reports the occur- 
1.ellc.e of gold of s fineness of 9'15, but the highest m r d  received by 
the GmIogicd Survey WRS 945%. Of the 20 mrds from this dis- 
trict, 14 showed a fineness of 925 or higl~er. In the Nixnn Fork arm 
of the McKinley district of the Kusknkwirn region most of the gold 
is especialIy pure, as is shown by two records of Wish for gold f m m  
Hidden and Birch Cmks; of the 22 m m l s  from the area 13 nre 820 
or higher. On AggIe Creek. in the Fish River area of the Council 
district of Seward Peninmla, one small lot gold a n s  reprted thnt 
bad n fineness of 960$$. A questionable rerod for gold on a tributary 
of Buckland River, in the eastelm p ~ d  of the Fairharm district of 
lSewad Peninsula, showed a fineness of 956. 
In order that the Alaska areas in which gold of high Anenees is 

 specially common may be readily recogniapd, those in which the pre- 
pondemnee of records fall into the "900 and above" category have been 
listed separately in the f o l l o w  table. In this table tho percentam 
stated in the last column of figures indic&e the percent of the records 
tImt fall into that specified category. While it is true that in the 
main this percentage of reports also represents roughly the relative L. 
qt~nntitp of gold of this category, it by no means should be stressed 
too far as representing tactual fineness. For instance, in the Buck- 
land area of tlie Fairhaven district, as already pointed out, one lot of 

v gold was 956 fine, though of the eight lots from the area four were 
below 906 and therefor? fell into an entirely diffemnt category. 

aWbmler, N. L, Placct-mining metbod8 and costs In b l a n k  : lT. gnr, Y h e *  Bnll. 
259. p. 218. 3827. 

Wlmmlsr, N. L, m. elt., p. 219. 
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Ala8ka g l m r  area8 whose gold do?ninatitlu he8 a flnenesa of 900 or mhone 

Obviously the small number of records from some of the arms 
raises considerable doubt as to the validity of placing the area in the 
designated cIm. For such areas additional records should be sought. 

Turning from the areas that have dominantly goEd of high fine-' 
new to areas hctving gold of the other exheme, the recod indicates 
that in 11 areas the preponderance of records are of gold whose 
fineness is less than 800, Th e  lo~vest f i n e n ~ s  of p l c i  reported in any 
of the records examined was that from Little Moose Creek, in the 
Toklat area of the Kamtishna district of the Yukon-region. Six 
nssays of bullion received by the Geological Survey from this area 
sliawed gold that ranged in heness from 563% to 569 nnd silver 
about 425 h e .  Wimmler mentions some gold from this creek as 
having n fineness of only 550. Other districts from which gold of 
especially low fineness was reported are the South Fork area of the 
Fortymile district with 620, the. Richadson district with 639+4, the 
Chena-Salcha area, of the Fairbanks district with 6'/41JZ, and the 
Hodzana area of the Chmddar district with 6%. At1 of thm dis- 
ttiw are within the Yukon region. 
In order that  the areas in which gold of low hen- is especially 

m m o n  may be readily recognized, thm in which the preponder- 
ance of records of fineness !fa11 below 800 ham been listed sepamtel_r 
in the following tsble : 

Wlmmkr, N. L, q~. clt.. p. 210. 

.............. Y~~kon.  
no ............... 

............... Do 
KuskokwIm .......... 

D o  ............... 
Seward ~~ .... 

Do ............... 
Do. .................. 
Do ............... 

Yuknn ............... 
................... Do 

Kurrknlcwlm .......... 
Ylrkon ............... 

no ............... 
Kmkokwim .......... 

.... Reward Fenlamla 
Copper River ........ 
@emr!rrl Pmlnmla .... 

110 ............... 
Do ............... 

N o r t l ~ ~ r n A ~ .  
Yukon ............... 

- 
........ Fairbsaks 

Koyukuk ......... 
......... Rampart 

..... Oeorptown 
"I'ululrmk-Anink.. 
Cuunril. .........- 

............ Knyuk ......... .do.. 
Solomon .......... 
Tc!ovans .......... 

........... 111,. 
McKinley ........ 
Fair?anks ......... 

............ Iunnka 
b.:ckinlcg ......... 

......... Kougarok 
Eji-rinn 
Kvi~s!irok ......... 
Snlomon .......... 
Falrhnt'en ......... 
Robuk ............ 
X s ~ l e  ............. 

................ Xnmc Crwk.. 
Wiwrnan ..................... 
Hlnook ...................... 

.... Nortbw-pst 01 Owrpetoarn. 
Tbluksnk ..................... 

................... Fish Air-er 
........................ Dirnc 

.................... Unxnlik 
Cmwiepapa ................... 
I.ireogood.. .................. 

......-----.----.-...---- Olirv. 
Mrurath ................... 
lir?wr Chatauika.. .......--- 

...................... Cripplr 
Nlxon Fork ................... 

.................. Imn Creek. 
......................................... 

T~ylor. .  ..................... 
Bolomoo River ............... 
Rock.kran13 ..--................ 
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con- 
d"ered 

1 
18 
20 

4 
1 
2 
27 
1 
5 

87 
I 1  
8 

11 
5 

22 
3 
29 
31 
25 

X 
2 

Sv~-entyrnik ............... 1 58 

Number -----. 
1 

18 
20 
4 
2 
a 

27 
1 
5 
I 
10 
7 
0 
4 

17 
2 

17 
16 
13 
4 
1 

P m n t  

1M 
1i~3  
1011 
IM 
IN 
1ME 
12M 
1IK) 
,nn 

i l ; i  
H I  
871i 
82  
RO 
77 
07 
59 
52 
52 - 
60 
WJ 

1B 47  
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A h M  p h e r  areas whone pol& domfiatglsltgr has e finme88 be2m BOO 

% 

In this table the pe~wntages 0 t t l td  indicstte the l w r r m t  of the 
i~cords that frill illto this specific pads of f i ~ l e ~ l e ~ . ~  and callnot tse 
considered as indicating, except approximately, the qnantitg of gold c 

involved. Furthermore, this table jncludes only 85 m r d s  of low 
fineness, though the gwerrtl tnble includes 148 mcorda of low finenem. 
T11is difference is to be accounted for by the fact that in some of the 
areas that RFB not included in  the s1lot-t table the gold of low f i n e m  
did not form a dominant. part of the output of the area. Perhaps 
the most noteworthy illustration of this condition is in the Crooked 
Creek m.ea of the Circle district of the Yukon region, vhere, out of n 
total of 105 words, 39 showed a fineness of gold of less than 806, 
but. as the gold of that fineness did not constitlrte the dominant type 
t110w recorcls mre not included in the short tabla. 

Rsgim 

C w k  ~ e t ~ a .  .. .... 
Do .-..-........... ..- 

--.--.-..--........ 
Do --... ... . .-. ._...-. 
DO 2...-...-........ .. 

Xnskukdm ...--..._...-. 
Yukon ................... 

D o  
no  ..........-...-_... 
Do ._._.._.-.-..... ... 

Southcsstsm .......--..-- 

So far. as sllown by the records that form the basis of the present 
study, none of the specific constituents of tlie bullion other than gold 
and silver ]lare been determined. There l~as  hen  surprisingly small 
variation in the records of the sum of these two constituents-= to 
990-in other mods, Rn unwcounted-for difference of one-half to 
1 p m n t  of the total qt~antity of the bullion. This deficiency in 5 

p~mhably ~ I I P  to the presence of copper and iron, associated with tho 
p l d ,  t l ~ t  WPIF not identified in d ~ e  usual form of analysis and in n 
million ounm of bullion monld probably be worth less than $100. 
A few nnalysea, especially of the bss pure dusts, show mmewhat more 
tlmn the IISIIRI variation in the ratio of the mm of the gold and silver 
to 1,000. For most of these one is inclined to question whether the 
~mrd is entirely reliable. Even these questionable records LEO not . 
in @nerd sl~aw very wide departurn. For example, a few of the 
ITPOI-ds o f  h~~llion from the Kantishnrt district, mnging fmm about 

D4strlct 

KmsE. .. . . . .. . . . ... . .. 
Yeutm .............. 
Chnnrlalar ............ 
Biehartlsoa. -.... . -... 
T u l u v ~ n n  ........-.... 
McKinley. ............ 
3isnrie!!na .-...... .... 
Hot Rprjngs ........... 
Kant i~ l111~  .-......-.., 
hlsrlh?.ll ............. 
Yun~au ...---........ 

Total Ramds below 
~ u m b r  8M fine 

Area of rec- - 
WdS 

Girdwood.. ... . ..-.. . . 
Talkwtna ............. 1W 
I Id~~ennn .............. 1 100 
.. . . . . . . . . . . . .. ... . ... . 7 I W  
Wllbrit .....,......,., 4 1 Nl 
Mooru Creek ..... .. . .. 1R 1 MI 
'13r!klnt ................ 7 fi 86 
Eorcke ............. ... 2t( a3 E'L 
h'ai!tlshna ......... ... Is 13 il 
Sr.uy~thok ......,...,.. 2 1 3)  
.. ..................... 8 I0 



FINE~TBS OF GOLD FROM ALASKA PWLGERS 165 

730 to 760 parts of gold, total 966 to 976 parts af gold and silver, or 
show an unexplained content of 2412 to 3)/2 percent. 

In view of the almost universal truth of the generalizrttion set forth 
that the sum of the gold and silver in the bullion from Alaska placers 
averages 990 to 995 parts in 1,000, it has been considered desirable in 
this report to discuss only tla gold content, ~vitl~oout. tabulat.ing sepa- 
rately the a c m r y  silver. TI-le reader, if he so desires, may readily 
make a. computation of t h e  amount of silver by deducting the stated 
fineness of the gold from this est.imated sum. It is realized that this 
method leans much to be desired in rigorous accuracy: but as the 
silver oontant is aside from the principal object of the gre~reut study, 

e it is left for more adequate treatment elwwhere, ancl the fomgoing 
method o f  reasonably close approximation may \\-ell be used for gem 
era1 parpwe. In cumputillg the value of the bullion, the small error 

T that might rsris througl~ this crude method of al~p~oximating the 
silver is really inconsequential, as a difference of 25 parts in the silver 
mrrtent would usually not affect the total price more than 2 cents a11 
ounce; and it is believed that in actual practice the error would seldom 
be tts much as a quarter of this amoullt. 

DEBCRIPTIONS O F  REGIONS IN RELATION TO 
FINENESS O F  PLACER GOLD 

The foregoing tables present in abbreviated form Inany of the spe- 
cific fmta glertned from the reports examined, but necessarily the tables 
omit much information that is pertinent to an uade~standing of some 
of the geologic relations that exist in the different areas and that doubt- 
less had an influence on the qudity of the placer gold in them. All the 
conditions that have affected the fineness of the gold in differelk parts 
of the Territo~y are not yet known. In fact, the more the subject is 
invmtigated the more difficult it becomes to formulate explanations 
as to the rel&tions between the fineness of the gold and the processes to 
which it has  TI subjected. For instance, it has long bee11 held that 
bneness bore a somewhat cloosa relation to the distanoe that the gold had 

-2 been transported -Prom i t s  source of origin. According to this blief, 
t l ~ s  gold in ih original bedrock source is usually of ~ ~ l a t i v e l y  low 
fineness, but as the particles are worn, in the course of their trans- 
portation from that source, and are s~~hjected to leacbiiig by the nattlral 
mil acids and other pr-, more and more of the impurities are 
removed, so that the fineneas increases. Whereas this explanation 
doubtless holds true in general, it apparently does not prevail uni- 
vemlly, as mme gold that has hardly moved at all from its source 
is of high heness and other gold that has rtpparently traveled far 
from its point of origin is of low grade. 



Though it is not yet possible to determine the reasons for many of 
the obsewed differenws of fineness of gold from different Alaska 
placers, it has seemed desirable to summarize in the following pqps 
soma of the better-established facts rqprding the general geology in 
the various amas so far as it may have a bearing on the general pmb- 
lem of fineness of the placer gold. In cluing this it has been necessary 
to pick out only a few of the items that nppeared most significnnt from 
8 large volume of detailed information. The reader, tlkerefore, who 
diwiws more adequate rtnrl more complete descriptions of the differ- 
ent areas dioudd consult the origintll reports, references to which are 
given at appropriate; places. As wilI be seen, most of the references 
cited me to the more recent reports of the Cblogical Snrvey. While 
the writer take3 full responsibility for the selection of the material 
used, 119 is keenly aware that his task has been mainly that of  compiler 
who has drawn he~vily on the original work of his amciates in the 
Geological Survey for the facts 11e has assembled. His draft on the 
scientific howlerlge of tl-~ese associates pes f n r  deeper than can be 
acknowIdged by specific refemnce, 

hlthougli in many pnrts nf soiouthaastern M s k a  extensive minemli- 
ention res111ted from the igneo~rs intrusions that haw taken place a t  
intervds throngllout a long stretch of geologic time, and adthough at 
pInm5 some of t I i9  minernltllizettion has been competent to form lode 
deposits thlit are being cornmerc,ially mined, few placers of any great 
significance have hen formed. This i s  to be accomlted for in part by 
the general topography of the region, which is unf~vorable for placers, 
and in part by tlie recent glaciation, wl~ich doubttess scattered many 
of the small deposits that may have been formed prior to  the gllacia- 
tIon. The relat.ive unimportance af the placers of southeastern Alaska 
i s  perhaps best indicated by the fact thnt they Flare pieldd consider- 
aMy I ~ s s  t11m 1 p m t  of the pl~cer outpt~t of the Territory. In 
spite of the small amount of plawr gold tl~rtt Bas bmn recove4 in 
the regian, there are three districts in which pIa~er mining has h n  
carried on-t he Junenn, Porcupine, and Yakatafi districts. The 
J ~ m ~ a u  district embraces that area closeIy adjacent to Juneau; the 
Porcupirle district is in the extreme northern part of the region adja- 
cent to t.he intertiational bundarg, west of Skagffay; and the Yaka- 
taga di'birict embraces the coastal portion adjacent to the Pacific Qcean 
in the extreme northwestern part of the region. h h  of these dis- 
tricts differs in the character and distribirtion of its placer deposits, 
and d l  will be described epnrately. 



me Juneau district liw in the midst of the fiord4 and moun- 
tainous country of the central part of the southeastern Alaska 
region. Its valleys am occupied by swift stream or spmwling pla- 
piers, and the valley slopes fire so steep that they offer little lodgment 
for plncer material. Ilnder these conditions such unconsolidated 
deposits as do occnr nre sltiall and discontinuous. Showings of gold 
may h found in many of these small gravel deposits in the Juneau 
clistrict, but the only rrtlley that has contributed any conFiderable 
amount of placer gold and the only one for which records are 
included in the tables in this report is t , h ~  Silver Bow Basin, wl~icll 

-C lice just northeast of the to\rn of Junenu, nt the head of Gold 61&. 
The, sedimentary rocks of the area are a complex northertstwaird- 
dipping wries of schists, black slates, and volcanic rocks that n1.e 

o b e ~ ~ n d ~ d  on the east. by grahodiorite of the Coast Range intrusives;. 
The age of the sedimentary sequence has been variously assigned, 
ranging from Paleozoic, awarding to Spencer: to Jurassic, accord- 
ing to Maltin.' Although t11a age of t he  ~ario~rs members wen get 
cannot be stated with finality, the XquPnce ss a whole is now regarded 
as dominantly Mesozoic. The dimentary rocks are intruded by 
a number of small dikes 11-hose co~nposition is comparable ta the 
Goad Range batholitlq nad they arp. intricately t m v ~ ~ d  by namer- 
ous quartz veins. These reins and the adjacent mineralized areas 
hsve been the support of the great lotle-gold mining induskig that 
has hen developed in the awn s ~ s t  R I I ~  south of Junaau. Com- 
parable veins occur in areas of sedimentary rocks of later agP and of 
graywacke texture and compo~ition that lie west of Junetru and were 
the scene of past lode mining activity dl tha way from Doq9as and 
Treadwell to and beyond Bernars Bay, on the n0rt.h. 

Eight m n l s  of the gold from the placers in the Silver Bow Basin 
SIIOW fineness ranging from 772 to 827%, the mathematicd average of 
the eight records examinecl being 8023/2, It is appamnt that the gold 
is of distinctly local origin and has not been transported far or sub- 

* jecOed long to atmospheric or other processes that might have effected 
much mrno~al of the more solubIe constituents of the '(dust." In 
this connection it may b~ beof significance to pint out that the bullion 
w r ~ i ~ ~ d  ~t the *Senttlr Assnp 0ffir.e in 1954 from the large gold mine 

* that. js situated near tliese placers contained 822 parts of gold and 148 
p~rts  of silver, with 30 parts unacco~mtsd for in the assay. In 1935 

Spencer, A. C., The Samnn s old &It, AlasRn : U. 8. Ilwl Survey Bull. 287, pp. 77-RS, 
1M6. 

IMartln, a. c., M P R M ~ ~ ~ C  almtIvaghg of Alnuka : U. 8. Oeol. Suww BnU. 176, p. 24'1, 
In28 
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the finenees of the lode gold from the snme mine, tested ill the same 
way, gave 820% gold and 1481h silver. It is distinct1y surprising 
that khis bullion from the nearby lodes had R finenem so much higher 
than the averap of that fmm the placers. 

PORCUPINE DIBTRJCT 

En general, the known placers of the Porcupine djstrict occur under 
geologic and topographic sit~~tlnt.ions somewhat similar to thm in the 
Juneau district. Much of the area is composed of rngged mwntaiils 
that have recently been int~nseIy glaciated and thnt ala traversed by 
streams, most of the larger ones of which head in glaciers. The 
principal plaoer mining in tha past has bmn in the northern pnrt of 
the valley of Porcupine Creek and in the terraces at it@ mouth, which 
form part of the lowland of t,he Klehini River Valley. The aedimen- 
tary rocks are dominantly shales and limestones of late Paleozoic w, 
which to the north are intruded by t11e diorites of the p a t  Corrst 
Ran@ bathoIith and to the south by other coruprtrtlbIe intrusive rocks 
of smdler extent, which form the divide ah the haad of Porcupine 
Creek nnd adjacent strertms. MFnm1jzation is reported to be wide- 
spread throughout the district, though at  this time no producing lode 
mines have been developed in the district.. The gold in the placem is 
described by Eakin as us-iralfy well worn, of bright coIor, and ranging 
in texture f rorn flour gold to nuggets weighing sever& ouncm. Ac- 
cording to Eakin, the distribution of the placer muterial is considered 
due I~rgeIy to glacial abntsion of the connty r& of the district ~ n d  
later transportation by glaciers of that detritus, with subwquent re- 
sorting by the present streams. Four records of the gold from Por- 
ct~pjne C w k  and i h  tributary McKinley Creek averaged abut  EfI 
fine gold, and one m r c l  from the Klehini River Valley showed 
887% fine gold. There seems to be no msonable doubt that mast 
of the gold f s of distinctly local origin, the gold in the larger streanz 
nppam~tly having beerr transported the farthest. 

YAKATXQA Df BTRICT 
S 

The principnl production o f  plncer gold in the Yaktttaga district 
hm been from the h c h  deposits that, extend along the coast for 
many mil& in the vicinity of Yttkatagn and Umbrella Reefs. bland 
from the shore line a cowtal plain, in part camp& of old marine 

* 

~ n d  fluviatile (Ieposits, stretcJ~es northward to the stpep elopes of the 
Robinson Mountains. The detrital material of which the coastal 
plain is mrnpo.4 doubtless contains a consideribla amount of widely 
sc~ttemd gold, but it occurs in commercial quantities only in thosa 

aEakln, 8. M., The Pormplne go14 phmr diatrlct, hlarka: U. 8. Wl. Bull m, 
gg. 1%W I D I S .  
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places where there lras been subsequeilt reconantration through the 
nction of the wit or rivers. The richest plmr depo%its &re found 
near the foot of the low cliffs where the mavm have cut into the 
coastal plain The distribution of gold n1011g t.his beach is exwed- 
ingly variable, and eoi~centiwtio~ls effected dtlring one storm may h 
dissipated by a succeeding OIIQ. $lost of the gold is brightxolored, 
fl*, and in very sll~all pai-ticlrws, bmorthg to Maddm flakes 
the size of the head of n pin are regarded as exceptionally large. 
The bgdrOCk source of the Lwld is not known, hut probably it is to 
be sought in the quartz veins in the unst~rveyed high rnounbains 30 
miles or mors to the north of the district. TI18 rerecords of the eight 
lots of gold from this a m  show an avemge fineness of &but 895. 
This high purity, as well M certain physical characteristics of the 
gold, irrdicnh that the gold l~irs undergone considernble natural 
refinement and suggests that it has bee.n rehandled find transported 
can~iderable distanm from its mum. 

COPPEB BITBE REGION 

As indicated by the tables, three placer districts have been dis- 
tinguished in the Copper River ~.egion, though a little plslncer mining 
has been done from tima .to time at s~3veml other places. In point 
of past product,ion, the chis to chin^ find N i h a  districts hare yielded 
approximately equal nrnwrik of placer gold, ~ n d  the Kelchina only 
little more than 1 percent of the tatnl from the mgion. The Chisto- 
china district emb- an arm in the northern pmt of the Copper 
River Valley lying or1 the mut.her11 flanks of the AI~ska Bmge. 
The Nizina district lies some 150 miles southeast of the Chistochina 
district in t,lw east-~811tm1 pnrt of the Copper Eiver %ion not, far 
from the well-known copper milw ueur Kennicott. The Nelchina 
district is in the extreme ~estenl  prt of the Copper River region 
nnri is usually entered by m y  of t.he M~tanuska Valley of the Cook 
Inlet e o n ,  mf l l~r  than from nny ~miitt in the Copper River Vrtlley. 

For purposes of this i-eprt the records from the Chistochina dis- 
t.rict have ken m3ipred to three saparate areas, namely, Slate G w k ,  
Middle Fork, and Rainy Creek. These subdivisions are pos4ibly 
unnecmsarily minute, a9 the npparent general p l o g i c  conclit.iions 
clo not differ grentlp it1 these arms nnd the recods as to the fineness 
of gold in two of the alms a t  least nre too few to be more than indim- 
ti-rs of the probable fitlelle~s of their gold, though none of the records 
of fineness show marked cfifTcl.ences in the purity of the gold. 

'Middren. h G.. Mtnera? d~pnrl ta  nC tllp Pnkntnm dlstrlct, A h k a :  U. S. Qcnl. Rurvcy 
RU11. 592, gg. 184-143. 1914. 
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Shte Creek is a tributary of the main Chistochina River from the 
east, joining that strsm a short distance scruth of Chistochina Qla- 
cier. Its valley is carved in p r t  in wndstone, tuffceous Ms, and 
limgstonles, intruded by basic dikes m d  sills and in g& in Paleozoic 
conglomerates, quartzitss, and tuffs that have been intricately in- 
truded by quartz diorita and related ip-s &s. Some infolded 
Terkiury beds occur in t.he valley of Slate Creek. The gold from 
Miller Gulch, one of the tributaries to Slate Creek from the north, 
is described as uvsually flat and smooth and mmly has any quartz 
or cauntry rock adhering to it, Most of the gold Is coam dusk and 
small nuggets-the l a p s t  nugget so far reported weighing about T 
4 ounces. Associatad with the gold in the concentrates are small 
copper nuggets, bits of cinnabar, and more rarely hgments of the 
metals of the platinum pup.'O 

rn 

East of Slab Creek, at  intervals throughout the country sdjw 
cent to the contact h t w e m  the younger sandstones and tuffaceow 
beds of the Madcornen formatioil and the older mnglornemtes and 
quartzites of t.he Chisnrt foma tion, plaixr deposits have been worked 
ah .t few points in the valleys of the I~eadwster tributaries of Chisna 
River, but m r d s  of the finenew of gold in tho= p law m e  not 
now nvailable to the writer. A short distance farther east, howaver, 
in the vallay of a small tributary ta the Middle Fork end lying along 
the same contact is a deposit who= gold is reported to have a fine- 
nes of 862, or perhaps 10 to 20 pin t s  lower than the general run 
of gold from S l ~ t e  Creek. Sucl~ a srnd difference bnsed on a sing10 
record should nnt be given too much weight ss representing a real 
differenca in the gold of the two amas, for the records from Slab 
C ~ w k  show 11 range in fineness of 857 to 887%. The pkeer. deposits 
of the tributary of the Middle Fork, howwer, as described, seem to 
differ greatly in other reap& from those of the valley of Slab 
Creek bemuse the former seem to show much more glacial clay and f 

Ileavy boulder wash and the workings have baen mainly on bench 
rlepsits. The original murce of the gold of both these areas, how- 
ever, is considered identical and is attributed to areas of lwal meta- 
morphism in the slates of the Mankomen formatian. 8 

B A I m  OBEEK AREA 

The third arm in the Chistochina district Iie'ea some 30 to  40 miles 
nwst of the two areas just described. It includes the placers on Eainy 

' Momt, F. H., Headwater re$ions oC Onlhnna and Pusltna Rivers, Ataeks : U. 19. awl. 
Survey Bull. 498, pp. 72-79, 1l312. 
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Creek, a small tributary of Delta =ver f m  the w t ,  which joins 
that stream some 7 to 8 miles north of the the old Miller madhonse. 
The eastern or lower part of the ~a11ey of Rainy Cmk is dominantly 
unl*rcd tl~rough the high gravel and h e l l  c lepits  that form sllch 
r9temive trncts in the central part of the Copper Rirer Valley. The 
lzedrock of the mo~~ntnirls in n-hich the stream rises i~ composed 
mainly of quartzites, tt~flacwos becls, and metamorpl~osed limestu~~es 
of Carhniberaus ~p tirat h n ~ e  been intrudetl by masses of quartz 
dierite and harnhl~nde tliorite of Jumssic or later age. If the gold 
in the placer rleposits of the Rnirip Greek nraa is thc! reconcentrnhd 
gold that was sc~ttoreri in the wirlespread grave1 deposits, itR origi- 
I E ~  source is evidently highly problemnticnl. I f ,  bow eve^, it is from 
R local bedrock sourcp, it worrlcl appear LikeIy to have h e n  derived 
from areas that have been rrffecterl by some of the licter dioritic 
intrusions. A8 aEmrldy ~lotcrl? the gener;d gwlogic setting and the 
character of the gold ill t l~c Rain?. C m k  ayen have many forsturns 
in common with those of the tltl~rr arras in the Chistochinn district 
described above, so that its rlistinction from t h m  nwas has been con- 
~idered desirable mom k n n s e  of its I~rnotmess f1.m tllenl t l r ~ n  for 
any other reason. 

NILINA DISTRICT 

Most of the mtive plmr nlining in the Nizina district has cetl temrl 
around claimsin the c alleys of Dnn nncl Cl~ititn Creeks and their tribu- 
taries, Both of t h m  mein s t r ~ ~ n ~ s  flow into NIzina River, and the 
findpal camps are 10 to 20 miles sotltheast of Kennicott, on the 
Copwr Rirer & Xorthmm+rn Rei I m d .  Some plawr mining has dm 
been done on Young Creek, ahnr~t 4 miles so~ltlr of the Chititu dig- 
gings, but no recorils of the finenm nf gold from deposits in that  
v~Iley are available at this  t h o .  Tho older membem of the Wrock 
throughout much of'the area drained by Young and Chititu Creeks . 
 re black and reddish sl~ales and gray and brown sandstones, which 
are assigned to the Cretaceous. In the Dan Cwek Valley, however, 
the ~ w k s  are more commonIy greenst.nnes of Permian or Trinssic age, ' 
overlain by Triassic limestones and shales, known respectively as the . 
Chitistone limedone and McCarthy shal&ll Throughout .the &rea 
where mining has been in progress there are extensive deposits of 
bench gravels that at one time spread over the preexisting topography 
and eeem to have been formed, in park at least, through depmition 
behind ice bgrriew resl~lting from the advance of the peat  gImiers 
down Chitinn and Nizina Valleys. Subsequently, as new valleys were 

" M a t .  F. 8.. nmY Oarrbeek, R. Bi., The upper Chltlna Vall~y,  Aln~ka: U. 8, GmI. 
B u m y  Rull. R?5, pp. 74-78, and Pl. 3. 1918. Mofflt. F. H., nnd Camn. 8. R., Q c o l n ~ y  ~ n d  
MnmE m r t m  of the N l d n n  dlartrlct, Aheke:  U. 8. Owl. Borvfy Brttl. 41H, pp 100- 
10R. 1 B l l .  
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established, their streams cut their channels down into these de- 
posh and effected concentration of the vduable heavy minerals they 
contained to make the present placsm. Moffit and Capps "* were unable 
to determine the proportion of foreign material in the gravel, deposits, 
but they state with certainty that the murm of the plam gold was 
clearly the abundantly mineralid black shales. The gold from Dan' 
C~eek is said to be coarse and smooth and is wcompanied in the 
clemn-up by numerous nuggets of copper, many of which weigh several 
poullds, and smaller nuggets of silver or of silver mixed with copper. 
The gold from Chititu Creek is mported to be less worn and in smaller 
particIes than that from Dan Creek. So far as is shown by the 
records considered, the average fineness of gold from the placers on 
Dan end Chititu Creeks is essentially identical, and the averap of the - 
99 r~mrds of fineness from the Nizina district is almost 900. 

WZeLGHINA DIKPBIGT 
I 

The principal placer deposits in the Melchina district are in the 
headwater regions of Crooked Creek and its tributaries, eqwciidly 
Albert Creek, mme 65 miles nea~ly due west of Copper Center. The 
bedmk in the area where mining has been in props9 is mainly vol- 
canic breccia, agglomemh, and tuff of Lower J u k c  age. These 
are overlain by sandstone, arkwe, and sandy shale, which are of 
Middle Jurassic age snd a m  members of the soalled Tnxdni sand- 
stone formation. Tertiary lsv= cap some of the highlands at the 
haad of Albert Creek, and acidic dikes have been found in t.he general 
nwa. As slmwn in tlre table (p. 158) the gold from this district 
m n p  in fineness From rbout 812 to 819 and 11s an average fmmm 
of about 815. Amording to Cl~apin," the gold is widespmd, but it 
is rarely concentmbd enough to be recovered profitably. Chpin 
helievecl that the widespreacl gravel deposits am mainly of glacid 
origin ~ n d  tl~rtt they therefore had been little wrted until reworked 
by p m n t  streams. Although the gold in them deposits may have 
bwn originally derived from a remote and now unknown source ita 
sIipht transportation except by glsciers from that  site may in part 
explain why it hns mch II low fineness. 

1 

COOK w m d  EEClIOlP 

The extensive a m  in m n t d  Alaska stretching from Gook 11zlet * 
on the south, dong that water body, nnd northward along Susitna 
Rim,  to the Allsska R a n p  hns long hen known as the Cook Inlet- 
Sasitna region. In this vast tmct of country are four principal dis- 

-womt, F. H., ,,ad cnm, at. K, OP. C I ~ . ,  PP. 9%-100. 
*Chnpln, Thedare. T ~ P  Kelchba-Rurltnr r~glon,  Alaskn : IJ. R. aml. Burvey Rull. m, 

I'p. "4. 1918. 



tricb in which plamr mining has been most active. Named sums-  
sivelg from south to north, they sre the Kmai, Girdwood, Yentna, and 
Valdez Creek districts: To date these districts have yielded placer 
gold to the value of more than $6,000,000. In order of the mnpi-  
tnde of their output the districts Stsnd as follows : Yenha, Kenai, 
Valdez Creek, G i r d w d .  Still smaller nmonnts of placer gold have 
been afforcid by dlleh c n m p  in the region, as for instance, at Willow 
Creak, near Wasilla, but ns no record of their goid has been available 
for consider~tion in the p r c ~ n t  study they will not b ddimssed in 
this rep01.t. 

=MA1 DISTRICT 

S V m E  A m  ROPE 

Th0 discovary of plncer gold in the ICenai Peninsula dates back to 
1848. This pl~cer gold was the first recorded recognition of p l d  at 
any place in Alaska. The pri~icipd productive placer-rninin~ camps 
ham centercd mom or less closely a~vund the towns of Sunrise wld 
Hope and in the valleys of the streams t h ~ t  flow northmarrl nnd empty 
i~rto Turnagain Arm near tliose two tawus. So far 119 is ~IIOWII  by the 
finenem of gold fmm the two arms or by the general geologic environ- 
mcnt the wpnmtion of t1w t.wo is hardly n-a~~nnted,  but inasmuch as 
they are rather distinct. g e n p a p l ~ i c a l l ~  it was felt thnt them was some 
~c1rantng-e in keeping t h ~  mords of t l ~ e  two artw distinct. The bed- 
~mk in both the Hope nnd &u~riw nrt.ax consists of a monotonous 
qumim of prrt_v\\+mke and slates in ~vl~icll ide~~tifinble key holiimns 
am, lwking. Tllese ~ockq, \Flllich niv pmuma1)ly in part nt least of 
late Mesozoic age. have k n  highly Inlcl~d rind f~ulted.  Here and 
I here them s d i n i ~ n t n r ~  rwks a1.e rll t I J ~  fnw-grained feldspathic dikes, 
many of whidi are traced ilo considelable d i s t w ~ c ~  tllol~gh tlley are 
wry narrow. Mnng indirutions of r n i ~ ~ ~ r a l  ixat ion hwe t w n  f o n d  
in (Ii&.rict, ~ t l d  scllne nf the plmlwrtim in the past, h a ~ e  e:fEorded 
significant amon~~ts of loclr gold. Tnck '%and the other poIogists 4 1 0  

A I . ~  most faniilircr with the awn have little Iwsitation iitl assigning the 
haiourc~, of the p l d  fonnd in tlie plac~rs, irt both fie Holm and the Slur- 
rise areas, to the disi~~tcgrndinn and elnsion of tha small qua* 
s t ~ i n s r s  that. wclrr in wfoh lu l rnb~l .~  tlvougl~orlt the bedrock of t l m  
arms. Practically dl t l~elnu*In~~tF t i ~ ~ c t s i n h t h  tlleses~w~sharebeen 
coverwl by glacial ire in the relat irely recent past, so that it is doubtful 
whether any of t h ~  placer deposits formed before glnciation have heen 
pmwetl, and the ~xigl ing plawrs m m  to mark rwoncentrat,ion of 
the glacial depsits or m~tcritil tlmt has been eroded or deposited since 
that time. Thaw conrlif i m n  may affortl a partial explanation of the 

-Tuck, Rnlph, 'Pbe M m e  I'nsr-fhm dlstrlet, R ~ n n l  PPnlnsnla. Alaskn: U. 8. Qml. 
Bnll. &4%I. p b  621-621. ID.??. 

35200&114 
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rather low finen= of the placer gold in each of these areas, which, m 
shown by the table (p. 156), for fhe Snnrise a m  ranged btween 827% 
and 868 and averagwl 836% and for the Hope area ranpd between 
8174/j and 8284/2 and a v ~ r ~ g e d  821. 

Unlike the c m k  and bench placem that m u r  in the Sunrim and 
Hope areas of the Kenai district, at places on the west shore of Henai 
Periinsula or dong the east share of Coolr Inlet a mall amount of 
conoentrlttion has been effected by the waters of Cook Inlet that has 
resulted in the formation of beach plamrs. Xlaco~ds of two lots of 
gold from a locality near the mouth of Kenai River show a range in 
fineness of 839 to 858 a~ld nn average of about M. At present these 
deposits RR of little commercial imprtanm. They dearly have fen 
frlmed by the reconcet~tration tlmugh beach action of the glacio- 
fluviatile deposits that form a wide lowlm~d stretching f i ~ m  the coast 
to the foot,ltills, It mrns likely thnt the gold may have originnlly 
bean derived from somewhat the same sources as those in the Sunrise 
and Hope areapl, but because the material was transported farther 
and was subjcckcl to more R C ~ ~ V Q  erosive pmqws ,  the g d r ?  aqoqtiimd 
its p n t e r  purity. 

OfRDWOOrr D f  BTRfCF 

The Girdmood diFltxict. is a small placer camp north of Turnagain 
Arm. Prnctically the only deposits that have been pductive in the 
past lie in the valley of Crow Cmk: rt side stream that enters Glacier 
C& a b u t  3 miles f z m  Turnapi1-1 h. The. bedrock of the dis- 
trict is in general identical with that in the Hope and Sunrise areas, 
s short distmnrw to the south. It consists of p a p a c k e  and shale, 
m e  of which is of Upper Cwtaceotts a p .  Most of the particles of 
gold ranp in size fmm niedium to warn p i n s ,  but witalI nuggets 
are fmirly common. The whole district has h n  sev~wFy glaciated in 
the. past, and even nnw gl'lnciers fine found a t  the heads of many of 
the gulches tributary to Cmw Creek or its side stseams. Several 
retreats and advancw of the glaciem can be rsrsopimd from the char- . 
acter of t.he gravel deposits in the valley, and an interesting and com- 
plicated rcarrangment of clrainfige lines is shown by the buried 
channels disclosed by the mining operatima. Numerous acidic ialeous 
m k s  form dik~s, sills, and p i ~ ,  cutting the sedimentary rocks, and 
minerttli~ation in the form of quartz veins and stringem is common. 
The sourn of the p l d  in the placer deposits i s  apparently very local, 
and transportation by fluviatile prwems has been relatively slight. 
The finenem of the gold as shown by the records given in the table 
=ems to accord well with this de,terminat1ion h a u s e  the gold is of 
vmy low p d e ,  averaging only about 732 finn~. 
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XHNTMA DISTRICT 

Lying west of Susitna River and embracing the southeastern slopes 
of the foothills of the Alaska Range from Ymtna River northeast- 
ward is a tract in which extensive placer deposits support a consider- 
able mining industry. In general, the larger features t.llroaghout this 
entire district are similar, but for the purposes of this report the 
district has been subdivided j n h  two m d n  arens. which have been 
called the Cache Cieek rcnd the Peters Cl.eek areas. An area more 
remote and less significant in placer production lying east of Susitns 
River has beml clesignated the Talkeetna area. Another area that 
has had soma placer mntc~s around Pairview Mountain 

i and lies same 15 to 20 miles southwest of the Cacho Creelr area. In- 
asmuch, however, as no adequnte reeo~.ds of the fineness of its gold are 
available, this area will not be disc~zwil f~wtlier in this report. 

ib PETERS ClW3E.K AHD CAUHE CREEK AREA& 

Both Petem Creek and CncJle C w ~ k  are tributaries of Kahiltna 
River, which, in turn, is n tributary of Yentna River. The two creelrs 
rise in more or less the same Ilighlands. P~ters Creek has ib source in 
the Dutch Hills and flaws generally southerlstward mtil reaching the 
bmad lowlands of the Susitnn, wl~am it turns abruptly to the south 
or slightly west of sontll to its jnnction with Kahiltna River. Cache 
Creek with its tributaries, on the oLhsl- hand, flows more or less south- 
wart1 and westward ~ n c l  joins the Kahiltns abut  16 miles upstream 
from the mouth of Peters Crcck. Also rising in the Dlitch Hills and 
tributary to Granite Creek, w11icl1 joins Kahiltna River about 5 miles 
ahve  Cache Clwk, aro other streams on which pMuctive placers 
have been found. The lurgest, of these tributaries of Granite Chek is 
Dutch Creek, and records of the fiilailoss of it8 gold have hoen included 
with those of the other strcmms jn t h ~  so-calletl Cache Creek area. 

Tho oldest of the d i r n e n t a q  rocky is a cornpI~x of gmywacke, 
mndstone, and shale that w m s  to hare h e n  formed in the Mesozoic 
and probably in the Iater part of that era. T i l e s  rocks form most of 
the higher areas, such as tlw Dutch Wills and Peters Hills. These * 

> 

rocks? near Qle high mnu~lfaii~s of the Alaska Range, have been in- 
truded by diorites, gmnites, alld associated rocks. Lying across the 
beveled edges of the o l d e ~  formations and HOW occ~~pying much af the 

' lower areas are conglomerates and coal-bearing sediments of Tertiary 
age. Since them rocks n-ere laid down, a11 of the region has been 
intensely glaciated, and eren now large glaciers may tg found at the 
heads of practically all the main streams that riw in the Alaska Range. 
It seems certain that the gold of the placers originated in t8he quartz 
veins and stringers that are common in the Mesozoic slates. Such 
material as h d  been disintegrated prior to the fornation of the coal- 
bearing rocks, wrts doubtless reworkad by the streams of that epoch. 
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Capps l4 has describd a Tertiary stlrfrtce and plswr col~centration of 
that age in the district. S~tbseqaent dkintept ion and weathering of 
the mks of aEI ages was followed by further re-sort ing and erosion by 
the glaciers, so that except in protected spots many of the preexisting 
concentrations were dissipated. The present-day placers are, there- 
fom, in largo measure dne to erosion and reconcentrntion of materials 
prepad by earlier processes. In spite of this rmther complex his- 
toq ,  it is remarkable that, according to Cappq most of the gold is 
coarse, and though somewhat worn some of the pieces diow crystalline 
outlines and adhering pieces of the vein material from which they 
were derived. The rather high fineness of this gold rind the remark- 
able uniformity of the records from all parts of the area seem soma- 
what out of line with such a history. For instance, the v~riatjon in 
the 63 recolas from the Cache C m k  area is only 27 points, or from 
85WA to 877% ; and of the 18 recards from the Peters Creek area, all 
but one showed a similar range of fi~~eness, that is, from 854% to 8M. 
In order that the I ' B G O ~ S  of finmms of the gold from the indivirll~al 
creeks in the Cnche Creek and Peters Creek areas may !E wi* out in 
mom detail, the following tables have h e n  prepad. 

P+hmas of ptacar gold from Cache Cmsk area, Fmtloa dMHFt, at Coek l d p t -  
Susttna region 

-- 

Osahs .............. ... ................................................ 
Do1 lor.. .................... -m.. ........................................ 
Fhlls ...........,...................... ................................ 
Tbundmr ...............~...................-.--....--...-..---...--... 
Bhort .......... ....-..-.----- .+.-+-- .................................. 
Kunmt.. ......,.. ......................................----.......... 
nold .................... .,. ........................................... 
Chcchata CInlch ...,.................................................. 
First nnd Dutcb ......... , ............................................ 

TOW ........................................................... ............. 
I I 

F i w ~ a 8  of placer gotd from Peter8 Creek: a m ,  Fmho dhbrlut, of Oook Inlab- 
Smttnm rpgfon 

Petsrs ............................................................... R 
c€,nyon.. ..............-.............--.-.-. .... ..................... 1 
W I l l O W  ............................................................... 2 
Ku by.. ........................ ,... .......-...........-----..--.--.. 1 
Puzale.. .............................................................. Z 
(hpher ............................................................... I 
U id. .-............... ...... .......-..........~~.....---.----..-... B 

Total. -..............................................-.--...-... 

I Only one record Mow 8M. 

I d f i p p ~ ,  8. R., AII mrly TertSary placer drposlt in the Yentnn distlnlct. Alnsh: I?. S. 
WI. Rnneg Bull. 773, yyr. 6SF-tll. 1025; T l ~ c  Ycntnn dhtrict, Alaska: U. S. Geol. 8um.r 

' RuiI. 634, pp. 47-72, 1113. The dctwmlnrtlon of the am of cert~in ni thr older rocks as 
wt  fort11 in Cnpps' report ham brcl~ modified aR R rernrlt oL later studlw in adjacent a m *  
so that rocks whirl) kn Rnlletln 534 wore culled "Paleosolc or M e s ~ l c "  are now regnded 
as exclualrrlp of Meanmlrm I I ~ .  
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As already noted, an ama called in this report the Talkeetna am& 
has been mt up to embrace s small p l~cer  tract errst of Susitna River. 
Only one record of fineness of the plmer gold from this tract is 
av~ilable and the repork is regarded ns none tno reliable. It prtains 
to a single small Iot of gold from Fish Creek. Soma doubt as to its 
accuracy arises through the, low totnl of the parts of gold and silver, 
which is only 966 (polrl 759 ~ n r l  silver 207). Aa this report is so 
greatly at, vttriauce with records from otll~r Yentnn areas and the 
tract lies at such a dist~nce finnl thoso awns, it seem4 to represent 
gold of such entirely rlifferont chnrncter as to justify listing it 
sepnrateIy. 

VAfmEZ CREEK DIBT'XZXCT 

The Valdez Creek district lies near the hend of Susitne, River, about 
60 miles in nn air line east of the stfition of Cantwen, on the Alaska 
Railroad. The bPctrock nf thc district in the vicinity of the placers 
is predominnntIy nrgillits, which Ross " cennsidsrs to be Triassic in 
age. North of Vnld~x Crwk are ~xtensiva tracts of schists that are 
regarded. ns somewhat yutlnger thnn the nrgillite. Both these sedi- 
mentary rnernbem are intrutlerl by diorite nf Upper Jurassic age or 
younger. Them nre Innnme~nble qlrnrtz veins in the argillites and 
some zones of sheared n11c1 mineralix~d corrntry rock, some of which 
h ~ v e  appenred worthy of exploitation ns lode deposits. The whole 
district has hen  extensively glaciated in the relat.ively recent geologic 
past, which effected considerable mncli6cation of t.he. earlier topog 
raphy and deposits. Some of the placer deposits there represent the 
filling of old chnnaels, others the wworked glacial and glacio- 
fl hviutile deposits that were spread over the co~lntry, and still others 
ala the result of erosion of the k lrock  of t h m  vallep by the 
p m n t  strvams. The golcl from these deposits of different types 
ahows considerable difference. Ross dewribs some gold from creek 
claim1 as flat and well worn, but same w w  ro11g11 ~lnd showed little 
ovidence of wear. That which came downstrP,:m from eno of the 
old buried channels was smoother ~ n d  1-9 worn thnn that from above 
this channel. Ahl the records nf fineness of golrl from this district, 
with a single exception, show with rernnrkable nnifomity a fineness 
of about 852. The single exception came from a small gulch where 
the p l c i  may be rel~tivel;~. n e w  its bedrock sonma. This lot of p l d  
hnd a fineness: of 828, which seems rnther high for gold that has not 
been transported far from its point of origin, thongh it is about 2.1. 
points below the merage of the other placer gold from the district. 

=h, C. P.. The Paldpa Creek mlnlnr rllntrlrt, A l a a k ~  : U. 8, Geol. R!~rre). Tlrlll. 
84!LH., pp. 4441155, 193.7. 
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SOUTHWESTERN W K A  REGION 

Practically the only area within the whole Southwestern Alaska 
region where placer gold has been mined cornmemially is on Kodiak 
Island. In t.he main, this is not due to accidental conditions but 
results from the fact that throughout most of that region rnirieralizd 
deposits from which productive placers might be accumul~td are 
praeticallg absent. This condition, h m e r ,  does not hold true far 
Kodiak, as mineralization is by no means uncommon in the Mesozoic 
sediments that make up most of the bedrock of the islmd.le These 
sedimentary rmks have  bee^^ intruded at a number of pIaces by deep- 
seated igneous m k s  of the granite family. The absence of errtensi~e 
placers on Kodiak Island is to be attributed in general to the rugged- i 

ncss of the cou~~try, dne to  recent glaciation, and the scarcity of places 
where the detrital mabrial worn ftmm the mountains can find lodg- 
msnt within reach of miners. As a result, praeticttlly all the placer 
deposits that have been mined are beach deposits. Of the nine 
records attributed to Kodink in the table on page 157, a11 but one am 
of gold from beaches along the southwestern coast of the island. 
The extremes of the eight reports are 894% and 850, ~ n d  the average 
is 837. The excepted recod pertained t o  gold from a small ravine 
known as Lone Piile Gulch, and its gold was reported to be 882 fine. 
According to these records the beach gold from Kodiak, as com- 
pard in fineness with that from the Yakataga, which has already 
been discussed, and with that from the Nome b e a c h ,  which mill be 
described Inter, shows a much lower average run than either. It is 
perhfips more nearly comparable wit11 the beach gold regoi-ted h u m  
the area on die west coast of the Kenai district of the Cook Inlet- 
Susitna region. The low fi~leness suggests t h e  a b n c e  of long-con- 
tinued weathering action and slight transportation of the gold from 
its point of origin, As with so many of the Alaska areas that ern- 
brace considerable tracts of mountainous eountry, practically the 
whole of Kndiak Island has been covered by glacial ice in the recsnt 

. geologic past, ttnd many of its present features mere derived largely 
from the events that were part of that occupation or have been + 
impread subsequently on the topography that resulted therefrom, 
so that its placers are doubtless of v e v  recent arigin. 

The Yukon region of Abska, a great tract of country Inom than 800 
miles long from east to west and in places 500 mil- wide from north 
to south, embraces t.he major portioil of interior Alaska. It extends 

I* C a m  S. IE.. Kodiak and adjacent hlnnds. Alaska: U. S. O w L  Survey Bull. 8 8 0 4 ,  
pp. 171-1'18, 1887. 
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from the international boundlary to &ring Sea and from the munit 
of the Alaska Range to the summit of the Brooks Range. It thus 
embraces a p a t  ~ariety of geographic md topographic fea- ma 
in different parL7 contnins numerous placer-mining camps, some of 
which nre among the lnrg& pmclucors of gold in the Territory. For 
convenience this v ~ s t  regio11 hns hon subdivided into a dozen or more 
smaller tmcts called districts, and rnully of these have been still furkher 
subdivided. Mogt af tlbc~ie tliatt'icta differ so mtatly from one another 
in t l~oir  pllysicnl alld eco~~olllic mntlitiona that it is impractimble to 
find many points in conlrnoti that cnli he briefly summarized. 3 t  has, 
therefore, been considered n~ldesit.rtblt: to attempt R description of Ithe 

a region as R WIIOIO, Some of the mom pertinent facts ctre given, how- 
ever, under the desciiptions of tho indiridurtl rlisti-icts. The arrange- 
ment t b t  has hen adopter1 for dcscribin~ tho districts is purely 
alpllrabeticiil and was detvrnlined hp nnma of tlie district. This - 
necessarily reailts in mcisidcra'ble s k f p p i ~ ~ ~  n 1 m t  that might. have been 
somewllat llassened by the use of wt~lt! fieographic orufcr, but as the 
districts are poprapliically isolate(l no p g r ~ p l l i c  system mould have 
~ m v e d  much htter and ~vould 11n1.e ca11.uscd confusion of otl~er types. 

The I3mlllifieldZ &strick is consider-ed to includa the placer area on 
the northern flanks of the AImka Range, lying e n d  sf N P ~ I ~ ~ R  River 
and west of Delta River. Its stm~rns am either tribatari~s of the rivers 
nmed or flow nortllmard, t r ~ ~ 1 ~ i l l g  the lowland of the Tanana River 
tu~cl ~lltirnntely joining [hat strewn. The ! ~ l r o c k  in most of tho area 
where hrc placers occur is dominantly highly metamorphic schist. 
h i e  of the &ids are definitely comlatcd with tho old pro-Cambrian 
rocks called the Birch Creek schist, but otller schists seem to bs younger 
and may ewn be of Pdeomic age. Thtr alder schists are mostly dorived 
through the mebrnorpE~ism of sedimeutaz~ rocks, but the younger 
schists, d1ic11 have been called tlm Tohtlanika schist, are mainly altered 
effnsive igneous mks that pwsumablp had a rhyolitic compmition. 

7 
A t  a numkr of places hot11 of these mhist formations have h n  
intruded hy deep-seated intrusive rocks of dioritic OT granitic cornpsi- 
tion that are regarded as not olrl~r than the Jurassic. Forming scat- 
tered patches tl~roupho~it the clistr'icf; and an exteneive tract in tha 

e adjacmlt country to tho ~011th are Tert iaq  sedbnents with which are 
nsvwiatetl numerous con1 h,ds. Masking much of t,he mantry north 
of tlie Ilid~er Ilills are hmnd deposits of loosely conmlidated gravels, 
cltlled the Nenanu. pave], of skill later Tertiary age. 

The known plncer depsi ts  of t h ~  district may be grouped into four 
more or less distinct areas that llavs the names of the principal 
streams t,o which they nre tributary and are from west to east the 
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TotstI&ka area, the TatImh area, the Wood River area, and tllo 
Little Delta area. 

TOTATL- AEEA 

The principal placers iia the Totatlnnika Rrea aro in the l~endwate,~ 
tributaries of the main stmm, especifilly on Pl~tte ~ n d  Marguerite 
Creeks, which rise in or near the granitic masses of durnlm Dome 
and the nmmd hills to t.he east. The records exnmind of the gold 
m v e r e d  on both of these creeks shorn f i  fineness of nbotit 850, the 
range of the seven records available being ftnm 839 to 858. One 
record f m  Eva, Cmk,  a tributary of Califomin Cr~ck,  shows gold 
900% fine. The geologic environmer~t of Evn Creek SWHIS tO be dif- 
ferent from t h ~ t  of tho other c m k ~  named in that. it rloes not derivp t 

its deposits dominantly from an nma in which gmnitic rocks are 
exposed. This may account for the difference in the composition of 
the gold. It should be nofed, howelver, that co~lsirEerabEe inin~rrrlizn- - 
tion hw been recognized in the rocks of the Eva Ctwk Valley; in 
fact, nt  one time lode mining was in progm near the lead of that 
&ream on n lode carrying basic salphides and mne go?olrE. Thm i3 
also local mineralization of the country rock of the California Cml; 
Valley near the mouth of Eva Creek, find several attempts hnve h n  
made to develop silver-lead lode deposits there. Pmsibly the esplann- 
tion of the high finenet* of tho gold in the sample fmm Eva C m k  
that was recortled is that it had heen urrried a considerable distance 
from its ~ource which may hnve becn veins nmr some ~ a n i t i e  area 
~ u e h  as that near Jumbo Dome. 

The gold of the Totatlnnika ama is d ~ x r i h d  by Cnpps *' as bebei~lg 
in general rather well worn and in morlemtely small particles. On 
the streams nenr the granite m a ,  such as Platte find PEornestak~, 
Creeks, much of the gold is rusty and  ath her coarse. From the avail- 
able de,wriptio~~s it would seem that the gold of t,he placers was derived 
frmm rather nearby sourc~s. Capps, h~mever~ who is familiar wit11 
the field evidence, suggests that it probably went through at least an 
intermediate stage of deposition in the high gravels and was mhse- 
q~~ently remncentmted from them. * 

The Tatlanilca ama lies some 10 miles or more east of the Tohi- 
q 

lanika area. T h e  principal pl80ers that have been mined are in tho 
valleys of Mmse and Grubstake Cm,ks. The geology of the area 
has much in common with that of the Tokntlnnika Rma, though no 
granitic mh are h o r n  to IM e x p o d  and the p n r d  area is more 
thickly mantled by the deposits of Nenana gravel of Tertialy e p .  

ZKapp.  I(. R, The BmnIBeld rpglon, .r;laaka : 0. B. Oml. Aumej Ball. 501, pp. l lt .17, 
1912 
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All of the six records of the fineness of gold from Grub~kaka Creek 
show a finelloss of about 834, ranging as they do from 832 to 886. 
The sing10 record available of gold from the plaoers of Moo= Creek 
shows a henew for that gold of 8T7, which seems anomdous, as 
gold from those placers would appear to have been derived from mom 
local sau~ces md to have undergone less transportation than that 
from Grubstake Creek. The gold from the plamm on Grubstake 
Cmk,  according to Ca~ps:~  is flat, well-worn, and in rather sinall 
p i e ,  lying on la bedmk that; is dominantly soft clay, sand, OP coal. 

WOOD W E E  AREA 

I About 5 miles east of the placers of the Tatlanika area are sev- 
eral plamr camps on &Id King Creek, a tributary of Wood River. 
The gmlogy in the vicinity of these placers is in the main similar to 

* that in the vicinity of the placers in the area to the west, except that 
ouhmps of tlw Tertiary coal-bearing mks are nowhore near as 
extensive. The fineness of the gold from the two areas is almost 
identical, as is shown by the fact that the even records of gold from 
Gold King Ckeek axT0rrtge about 888 fine and rango betweern 831% 
and 835%. The gold from the pl~cers on Gold King Creek is de- 
scribed by Capps as flat, well-worn, and in small particles lying on a 
soft clay hdrOCJT. According to  Cappslo the gold in the richer 
ground has been in large past reconcentr~~ted from th more scat ted 
.gold that occurs in the mideiipz-end Nenxna gravel deposits tlat cover 
most, of the arex. 

L f W E  DELTA AREA 

Some 30 miles east of the plmers of the IVood River area is another 
small trnct in which placer mining has been ill progress. The only 
placer in this omtern nren fop w h i d ~  records of the fineness of the 
gold am available. i s  in the .valley of Portage C!~eek, which flows 
eastward to  join tho West, Pork, i ts~lf  a tributary of Litkle Delta 
River. The general ,wlngic setting o f  the placers in the valley of 
Portage Creek is comparable with that in t he  valley of Gold King 

, -7 Creek, in the Wood River arm. There i s  this difference, however, 
that, while Portage C w k  itself is mainly cut into deposits of Nenana 
gravel, these lmely conmlidnted rocks give place a few miles to the 

* south of Portuge Creek to the typical Birch Creek schist. Some 5 
miles south of tho contact of the Nenana. gram1 and the schists are 
sxtensivo exposures of p n i t j  c rocks that form the highland of much 
a€ the area in which the headwater streams of West Fork of Little 
Delta River riw. As a result, much of the material forming t he  
Nenana gr~vel  in the vicinity of Portw Creek must have come from 

cam, 14. R., oP. clt., PP. 4749.  
mCRpp& 8. R., OP. dt., PP. 49-51. 



this general source. The gold of the deposits on Port* Clwk mrns 
closely compamble to that from trhe areas farther west. According 
to the two records available, its fineness is about 830. CappsZO has 
described w~~eral  other creek3 in this same pn~rnl area from which 
mme placer gold hm been mmvererl, but specific rewrds of i ts  fine- 
ness are not rt~ailable though gene& information indicates that it 
waa comparable to thrt of the p I d  from Porhge Creek. 

Embracing a large tract of country on the southern flanks of the 
R m k s  Range, which forms pnrt of the watershed of the Yukon River 
Valley, is a rather ill-defined district, which, taking its name from the - 
principal stream that travwsns it, is cnlled the Chandalar district. 
This district is difficult of access and is one of the least-known parts 
rrf Alnska. The principal area in mllich commercid placers have been 
d~ve lopd centers anmnd the strtmms that radiate from the highlands 
soma 10 milen enst of Chandrtlar Lnke. Of thp.9 s t r m s ,  Big Squaw 
and Litt,lle Squaw Creeks flow north\rard into tlre lowlrtnd containing 
lakes, part of n-hich drain eastward intm G r ~ v e  Creek and thence into 
the Middle Fork af the Chnndalar, but the larger pnrt of which drains 
wcstward by wnp of Lske Creek into North Fork of C h n n d ~ l a ~  River. 
Rising a short rlistnnw south of tho head of Little Squnw Creek and 
trending first soutfawrlrd and latar southwestward and even westward 
is Big Cmk,  also a tributary of the North Fork. Rising near the 
head of Big Squaw Creelr and having a general muthwesterty and 
westerly course is Tobjn Creek, which diwl~arges into Chsndalar Lake. 
TIlese wattemri placers I~hvc in p n ~ m l  comparable featurea and so 
for convenience have bmn gmuped together and are discussed under 
the samewhat inexact tititle of North Fork mea. 

Remats fmm this North Fork area and showing many features dis- 
similar .from those of t h ~ t  nma is a trt~ct that has been designated ~s 
the Hodzana nren, from the principd streitm that traverses it. 
Hodzane, River is a tributa~~ of the Yukon from the northwest that 
joins thnt stwarn some 40 miles southwest of the mouth of CChandaIar * 
River and t r s v e m  a country of low relief that is practically uncx- 
p l o d .  It ries in the highlands thah form the divide betmeen tribw?. 
taries of the Koyukuk and mandal~r  Ripem. 

foam FQEE ~ B E A  

TAe general bedrrrck in the viciniQ of the placer n-orkings in the 
North Fork area consists of early Paleozoic pllyllitea, whish, lime- 
stones, and some unnifferentiaed greendone and gneiw, SOMO 10 t~ 
15 mil= northeast of tlie mines is a small a m  of intrusive granitic 
-- 

Cappa, R. R., op. dt., pp. 11142. 
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lacks, and about the same distance to the ilorth and west is a 1 arge area 
of similar igneous rocks. A long time after the deposition and kjec- 
tion of tIlcw ;r,w11s the region was extensively glaciated, md t.he 
various incidents that accompnnied ~ n r i  resulted fmrn the advance 
and recession of t.hc ice. produced significant dlanges in the mums of 
the stream nnd in t l l ~  detri tl~s tlln t 11'~s splwtd widely over the country 
even oat~icle the areas that were actually occupied by the ice. As a 
~.esult some of the placer deposits occupy old abandoned beds of 
drenms that antedata the coming of the ice; others are the reoonoen- 
trttted deposits t h ~ t  were formed subsecl~lent to the ice invasion. For 
insta~~cs, M~rtie 2' do~cribea nn occurwnca on Little Squaw Creek 

+ w h ~ r e  the  my strealc lee bethock nncl continued out, over the glacial 
deposits, which thus acbrl as  n fnlw l~clrack. Most of the mining in 
this area i s  by means of drifting, as the depth to bedrock in places is 
ns much ns 100 fmt. Mert,ie states that the origin of the gold in the * 
placers is to he attrihuh~l to tilt? t1llrnProlls qna~tz veins that have been 
found in the hasins of ~ l l  the crwks thnt contain phcs1.s. Some of 
these veins are well cnoug11 defined to here been !ntaked for lodes, and 
soma activity hns been sho \~n  in tlnlr clevelopment. The origin of 
tho veins, however, lins by no means been demonstrntd. 

According t o  the 17 avnilable rrcorcls, the gold of the North Fork 
nlea has an averagw finelless of abo~tt 848. There is relatively slight 
deviation from this averago, the extremes recorded being 83& and 
854, with only one record h l o m  840 and t h e  abom 850. Thm 
r e w r d s  do not diflerentinte &tween the gold from the older deposits 
and that from the younger ones, Me&, howe~er, states that the 
gold in the pregFacia1 channel is wrnawhat darker, coarser, and mom 
water worn than that from the younger gravels. He also states .that 
nuggets worth e3 much as $180 at the old price of gold have been found 
in the pmglacial deposib but that none worth mo& than $10 have been 
found in the deposits thnt lieabore theglmiel till. 

As has .been stated, little mining or gmlagjc work has h n  done in 
the valley of HocFzana River, and therefore litkle definite information 
ia available as to the conditions that pwvail there. One small. lot of 
placer gdd from that valley, however, has been reported by Mertie to 
have a heness of 6847/16, which differs sa greatly from any gold 
reported from anywhere within hundreds of miles of this district 
that its uniqueness warrants special mention. This determination is 
open to some question inasmur'h as tho sum of the gold ~ n d  silver is 
only 958, which is far below the ~ u m  shown by practicnlly 1111 the other 
analysas considered in this study. 

=M@Ttk, J .  B., Jr.. &0logg gold Placer. of the Ch~nt la la~ dSstrIct, Alaekn: U. I. 
&oL Survey Bull. 773, pn. 264-263, l92Tr. 



184 MIURRAL RESOUBCW OF ALASKA, 193 7 

The Chisana district, RS that term is used in this report, is bounded 
on the east by the international hundary, on the w e t  by Chisans 
River, on the north by the Nutzotin Mountains, and on the muth by 
the Wits Rivcr and the highlands forming the northern slopas of 
Mount Natazhat and adjacent mountains. Prwticdly the only plncer 
de.pa~its that so far havo proved profitable to mine are closely re- 
stricted to the streams tribut~ry to Chisana River from the -st, near 
the small settlement6 of Chisma and Bonans~. The principal streams 
on which mining haa been done are Chathenda (or  Jollnsan) Creek 
and Ghavolda (or Wilson) Creek. A strong eastward-trending fat11 td 
crosses the country betmeen those two creeks anrl brings the Mesozt~ic * 
shales, grayw~ckes, and conglomer~tes into contact with the lava flows, 
tuffs, and agglomerates that are presrlmably rnrtjnly of Carboniferous 
age and are associated with some  hales and limestones thnt tire Dc- a 

vonian. The Paleozoic rockg have becn ii~trudocl by granitic intiwive 
rocks that are n~a i i~ ly  diorite and diorike porphyry. Forming imlatd 
small patches overlgring but11 the PAIoozoic rocks and the intrusitw 
rocks are congIomerate,s, sllalm, nnd sandstones of Tertinry Ac- 
carding to CappsTZ all, tho productire placers lie within a radius of 
5 miles of Gold Hill, which is capped by Tertiary gravels that lie an 
the nearly vertical contact of the Paleozoic rocks and the intr~~sive 
rocks. H e  believes that the present placem hare r e su l t4  from recon- 
centration of materials from fomar extensive gravels similar to those 
now found on Gold Hill and that the original source of the gold was 
the gold veins in the Carboniferous rocks. He describes the gold fmm 
Bonanza, Little Eldoradq and Skookum Creeks and in the valley of 
Glacier Creek as smmth and worn as though subjecbd to considerable 
handling by stresrns. The gold from Big Eldorado Creek, on the 
other hand, is bright, sharp, and mgular, and shows almost no ovi- 
dence of stream wear. Curiously the gold from Big Eldorndo Creek, 
nceording to the records available, is considerably finer than thnt from 
the other localities. The two records from Big EIdoracEo show a fine- 
ness of 865% and 86634, ~vheress recomls from Bonanza and Lit.tIa d 

Eldorado sllow each approximately 810, and one from Gold Run 852%. 
Four other m o d s  from this area w l ~ m  specific source is not known 
show a range finenm from 79734 tn 848 and a v e m p  R28. 

The Circle district takes its name from the town of Circle, on the 
Yukon, but the principal placer mmps are 30 ta 40 miles southwest 

'am, 8. R, The ChEaam-mite R i ~ e r  dIstrlct. A l u s k ~ :  U. S. Reol. Mrrvcj  Roll. MO: 
w. 92-319 1916. 
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and some 40 miles southeast of that settlement. The t ~ o  areas to the 
southwest of Circlo are here called respetively t, l~e Cmked G P ~ B ~ E  are% 
and the Birch Creek RrPa abo1-e Crooked Creek. The area to the 
mhheast of circle has be11 desigrlnted the 7T\'l'o~lcllopper-Coal Creek 
area. 

The camps to the s o u t l ~ \ ~ ~ s t   re RU more 9r less c lody distributed 
around a center formed 1)y llastmlon nome nnrl the ridges extending 
from it,. The p a t  ~iomlrrr of ~aoords ui-nilabl~ fmnl wimps in this 
a)utl~western m a  whir.11 nw of ~virle p g r u p l ~ i c  distribution ntld show 
a great wnge in fineness of gold, has given rise to consjderable difficulty 
in making subdivisions Inrge enough to hare general significnnce and 
yet small enough to difler'enti~te unlike areas. In the tabIe on p a p  157 
t l m  main areas of the Circlc district Im\-e l w n  rf istiaguislicd. It isr 
sealizetl that this small number p l ~ v p ~ l t s  ncdequa* setting forth of' 
much of the inforn~ation that might hr siguificnnt. To remedy (;Elat 
defect in some measnre, it is propwd to clj.wuss some of the records 
from the individual crpeks in each awa in sotnewhat mom detail thnn 
has been custnmay in d ~ e  plwrling descript.ions. As the relations 
of the diflcrent crceks to ench other nr9 vat lie^. complex, a small Index 
sketr.h (fig: 7) is aim]. on whicli the positions of prjncipd creeks t l ~ n t  
nre tributary to Rircl~ C'rwk are indicated. 

The dominant bedrock througho~it the area adjacent t o  Crooked 
Creek and its tributaries is Birch Creek schist of pre-l'aleozoic age. 
These schists exhibit numerous lithologic phases, but in the main they 
are highly metmorphoser1 sediments that are now qntlrtzit~s, quartzite 
schisti, quartz-mica schists, feldspathic and chloritic schjsts, and 1-r 
amount of c~rbnacetrus and cnlcnrwus schists and crystalline lime- 
+tone. In places, as for instance in tho v~ l l eys  of M-oth, Deadwd,  
Hnt Springs, and Portage Creeks, tllrsc schists have been intruded by 
granitic and qnarh dioritic ipeous  ~qorb thet fire regarded ns of Meso- 
wic age, Tho geologic events that have taken place in the area, in the 
Tertiary and later epochs hnve by no r n ~ a ~ ~ s  been thoroughly worlrerl 
out, but except in smnll local areas no indications have been found thnt 
m y  part of the nrea has undergone extensive modification through 
glaciation. Placers of many diffsmnt types have been magnizpcl, 
ranging fmrn old stream placers, some of wllich fire now deeply bnrierl 
and others of which now s4md as benches ~t con&dt?rable eleraticlrls 
above the present. stmms, to recent concelitrntiol~s produced by 81e 
modern streams or that mark amall hillside d~pnsits resulting from the 
wmt'hering that is in process, So far w ~hown by the evidence a~a,ilable, 
911 the placer material ia distinctly of local origin and has not bem 
transported far outside the basin of the stream f n which it originutd. 
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In the following table the various streams in the Crooked Creek area 
for which records of the fineness of their placer gold are available are 
listed in consecutive order from west to east. 

Fiwn888 of p h u w  gold fm Umoked Creek area, UtGEe & i s m ,  of Y w k m  r e g h  

Crsak 

..................................................... Porcu plne.. .... , 
............................................................. nnnnnm.. 
............................................................ Mammoth 

............................................................... Millar. 
br&.~todon ~~~~...~~~~~~~~~...~~~.~~~~~~~~~............................. 
Independ ence... ........................................----.......... 705 
Bouldar .-.....--............ -.. ..---.----------.---.--.---... Q1 Y 

............................................................ noariwood 
................................................................ Switch 

Knlchem. ..............................----.----..---..----.--... 
Por1,n~n ....................................-...........-.--.......... 

Total ........................................................... .............. 

1 Onererard o t W O d t t s d ,  
a One remrd ol 88PN and one of 87l46 omitted. 

Tha~records disclosed by the table do not, fit at a11 satisfactorily any 
explanations that can now ba advanced. The placers of the Boulder 
Creek Valley apparently afford gold of much higher fineness than 
those of any other stream in the area and seem to be out of line with 
all the records except one from a claim on Miller Creek that was 
omitted ns beiug too discordant with all of the other records from 
tlmt creek. The gold from the four westernmost, streams in the am. 
seem to have the next highest fineness, although there is no p r o p s -  
sive increase or decreaae in fineness in any direction. Thus, of the 
four western streams, Bonanza Creek seems to have gold of the high- 
eat fineness, followed in descending order by Miller, Porcupine, and 
Mammoth C1.eeh. East of these four creeks all the streams except 
Boulder Creek, already m~ltioned, seem to have gold that averages less 
than 800 fine, and there is the suggestion that ,ton the whole the gold is 
propsively less fine toward tlie eastern part of the area. Possibly 
the trend is tn be attributed to the fact that Deadwood, Switch, ancl 
Pmkqye C h A s  derive much of their placer material from the granites 

.. nnd contect zones that occur in the valleys of thnse streams. In the 
nhsence of more cornplate: records, llowever, it is vain to attempt to 
carry such speculations far. 

* 
BIRCH CREEK AREA ABOVE CROOEED CEEEK 

As shown by the sketch map (fig. 7),  Birch Creek above the mouth 
of Crooked Creelr has a most circuitom course sr, that the tributaries 
nt its extreme head rise on the southwestern slopes of Mastodon Dome, 
on whose northern slaps many of the tribut~ries of C m k d  Creek 
have their origin. The bedrock throughout the area is amntially 



similar to that in the Crooked Creek area to the north; the intrusions 
of @tic i p u a  rocks are absent, however, except in the divide of 
the basin, where the granite abuts against the head of Portage Creek. 

For convenience the fineness of gold from certain streams of this 
arm for which records are available have been listed in the following 
table : 

Pi-a of p l w  gold from Birch Creek a m  abo.tr6 Uruoked Creek, of Cimb 
diatrkot, or Pakon region 

Eagle ..+.. ............................................................ 
Butte ...... ..-.,...-- -.-.+.L-..-...----- .............................. 
North Fork ot R&soa.. ............................................. 
Bottom Dolk--  ...................................................... 
Hslf Dollnr .......................................................... 

Total.. ......................................................... 
--- 

Comparison of this table with that give11 on page 187 brine out cer- 
tain points of difference and similarity between the p l d  from the two 
amreas. Although heading within a few miles of each other and ap- 
parently having much in common the hmdwater tributaries of Birch 
Creek-Eagle Cr~ek and Butte C d - h a v e  gold of much higher 
average fincness than that from the nearby ti-ibuhries of Crooked 
Creek, such as Mier or Mastodon Crocks. On the other hand, the 
fineness of: gold on the Nort.41 Forlr of. Harrison Creek does not differ 
markedly fivm that of Miller Creek on the north side of the di~ide, 
though it is much higher than that of the nearby Mastodon and Inde- 
pendence Creeks. Farther east in this southern area the fineness of 
gold from tho placers on Bottom Dollar and Half Dollar Creeks b r s  
some semblance to the gold from Switch and Portage Cmks to the 
north, though that from the more southern stre~ms, acmrding to the 
records, is of considerably lower pd0. This comparison, however, is 
not to be given too much weight, because the number of records avail- 
able is too small to  give a thoroughly trustworthy basis for 
comparison. v 

WOODaHOPPEB-aOAL CaEEg A m A  

Tha Woodchopper-Coal Creek area differs markedly in its geologic 
features from sither of the other areas in the Circle district that. have 
bean described. Although the hetrdwtltars of IVoodchoppr and Coal 
Creeks rim in a large intrusive granite area, as they flow north~vm~l 
they traverse successively rather narrow bands of Birch Creek schist, 
undifferentiaid dimentary m k s  now considered as mainly B v o -  
nian, Tertiary sandstone, shale, m d  conglomerate, Crtl.bonifemus lime- 
stone and chert, Cretaceous sandstone, date, and shale, and lastly, 
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adjment ta the Yuko~i River ithrougl~out nlucll of the area, they cut 
acmss ultraba~ic &11d basic irrtlr~sive rocks of gleenstone habit that are 
mgarded rn of I h r o n i a ~  np,. In f he main the valu~hle placer deposits 
in tlJs a m  lmve been found it1 nnrl tlo~rustream from tliose places 
where the Tertinry sediments fnnn the lwdrwk. According t o  Medie 
the accumulation of the gold in th~se  ~ I H C P I ' S  litis lind R long n i ~ d  conl- 
plexhistary. The gold is helitvecl tn Ilnvnnriginnted in quartz veins 
and stringers in the dder ruckn, h'onl wl~iclt it 11.m wenthered and 
later concentrated in the 'J'ert iury serlin~wts. These deposits i11 t unl 

mere subsequently x~efit l~el~d.  A rlrZ t,lw gold they contained was con- 
centrated by the later strenms, . 'Slis golrl is ?*ported to be blight and 
fairly c o ~ m ,  wbicll is mtlier w~exlmtetl in vjwv o f  the diwrse sorting 
nlld kran~portat~ion it llirs n~ldergon~.  Of the 15 r~cords of fineness 
of gold from the Rrea the rnlige of fitiflk~~ls is ~W~ITWII PHRV2 ~ n d  935l,& 
and the average of all nf tile-e is nb011f 905. 

EAOfcE, DISTRICT 

The Eagle district embraces the colintrg arn~li~cl EngFa that exter~ds 
from the international bo~~ndnsy on the east for 44 miles or mnm to  
the west and inclurles the drainage basins of Seventymile R i v ~ r  and 
Fourth of July Creek. To the south it is separnteci from thq Forty- 
mile district by a tract 20 to 30 miles wide in which no placer d e p j t s  
of moment have been discovered. The plrrwr mining in the Eagle dis- 
trict m y  tm segregated into three more or less distinct arc%? here 
called the American CrPek and vicinity, the Sevc.ntymile, and the 
Fourth of July Creek areas. On the whole there is tl frrir degree of 
uniformity in the finen- of gdrl from the* different arens, bt in 
order that such differe~lces as hare h n  obser~wl mag h p i n t ~ d  out, 
parh ama will be dimased hriefly in the following p ~ p .  

AHERlCbW CREEE dlPD VICINITY 

The highlands, in which rise  man^ of the streaans at1 j ncent ta EMe, 
hare for their bedrock undifferentiated eedimentaq rocla Ithat nre of 
hronian or older age. Kenr the Yukon these are succeeded by n 
hmnd h1t of Tertiib~ mks, which am inkrrupt~l here and there, $IS 
in tlie hilh below Eagle, by islandlike m m s  of Carboniferous md 
other Pdeomic rocks. h ~ m s b l y  most if not all of the gold in the 
placers of this area WRS origin&Ily derived from the veins that were 
formd in the f deozoic rocks tl~rough the processes attendant on the 
int.rrusiona of the large M i e s  of igneous rocks t h ~ t  now form e x t ~ ~ ~ s i v e  
ot~tcmps j n Gl~cier Mountains ancl other nearby tracts. Snb~qutwl tly, 

" Mertle. J .  B., Sr., Geologg of the Engle-Clrcle dlaitriet, Alaakr : U. 8. Oeol. IJtirvey Bull. 
818, pp. lB%-F-fBB, 1930: Gold placera of the Fortymile. Engk, and Circle districts, Alaskn : 
U. R, M I .  Surrey Rnll, H07-C, pp. 251-257, 1938. 
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much of the detritus worn from these rocks mas deposited to foim 
the Tertiary mcks that hnve nlraady been referred to. Them rocks 
in turn have been subjected to renewed erosion and rewmentratio~l of 
the valuable heavy minerals they contained. Many of the. placers 
of American Cmk md vicinity, therefom, have passed th~wugh a 
long md intricate series of events, but aome of tha p l m r s  evidently 
are of later formation and have undergone less repeated concen trwtion. 
Some hint of this condition is afforded by the varirti;ion in the fineness 
of the gold that is recovered from the placers in the several valleys. 
Thus five records that ure available show the gold of this area to rmga 
in fineness from 858% '2 902, with an average of 881. One recold 
from Boundaq Creek, whose valley has been cut entirely within tha 
arm occupied by undifferentiated metamorphic whish, shows a fine- - 
ness of 849944. 

WVEWXILE AREA 
b 

The emtern and northern parts of the valley of Seventymile River 
lia~almost entidy witkin the area occupied by the Tertiary sedimen- 
tav'mks,  though the higher land to the south, in which its sot~thern 
tributaries rise has diverse kinds of rocks, including the old pre- 
Cambrian schists, metamorphic undiflerentiatd Paleozoic or older 
~ w k s ,  and large and small outcrops of intrusive igneous rocks of 
granitic characterr The belts of older rocks h d  across the general 
course of Seventymile River so that west of a p i n t  near Barney 
Greek they form the dominant bedrock both to &the north and to the 
south of t he  river and thus take the plate of the Tertiary mka that 
crop out farther mt. There is s marked diflc.rence in the finenes 
of the gold fmm those creeks in the as t ern  part of the area whose 
valleys have been cut in to  the Tert.itbq bedmk. For instance, 23 
determinations of the fineness of gold from Fax and Crooked Creeks, 

* 
which join EhventymiIe R i ~ e r  from the north, show ~ t n  average 
fineness of 904 and st range from 881% to 9153h. Barney Greek, still 
farther upstwarn and lying mainly near the margin of the Tertiarg 
nrea, has gold with a finelless of m5, m r d i n g  to the one r e e d  at 
present available to the Geological Sumey. On the other hand, the - 
r m r d  of the gold from the pIrlcers on Nugget and Alder Creeks, 
which are in the whist area, show that the average of the 10 obser- 
vntions avnilnble is %I2 and that the extremes are 836 and 850%. 
Some departure from the foregoing generalization is afforded by four 
m d s  from Broken Neck Creek. This strmrn lies dominantIy 
within the aren occupied by Tertiary m k s ,  but the average f inen~s  
of its gold is more dlaracteristic of that from the schist areas. Tile 
averwe finenem shown by the m r d s  fmrn Broken Neck Creek is 830, 
with extremes of 8255/2 and 834 
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Althougll i11 the northern or downstream portion of the Fourth of 
July Creek Valley the bedrock is compserl of Carboniferous limestone 
and other Paleozoic rocks the southern part of the valley, in which 
most of the placers are located, is carved almost exclusively in mem- 
bers of the Tertiary sequence. As might be expected, the character of 
the gold from these. placers mmbles  in fineness the gold from. the 
Tertiary amza on Seventymile Rirer and in the Woodchopper-Coal 
Creek area of the Circle district. The 23 records of gold from the 
p l w m  of Fourth of July Creek show an average heness of 899 and 
range from 84894 to 958%. According to Mertie 24 there is little ques- 
tion that the placer gold was derived from veins in the older rmks 
Prom which it was mlsawd by mat.heriiig and subsequently trans- 
ported and built as an integral part of the Tertiary congl:lon~erabe and 
sandstones. Lnhr wmthering and erosion of t.he Tertiary rocks re- 
I s a d  ths gold contained in them, and thus a second mnimitration 
was effected, this time by the post-Tertiary strmms and attendant 
processes. 

FAIRBAXKB DISTRTCT 

The p a t e s t  pmduction of placer gold from any of the Alaska dis- 
tricts has hen that from the Fairbanks dist.rict. According to the 
records of the Geological Survey, the btal production of plncor gold 
Prom this district from 1908: when mining bagan, throngh 1938, hns 
heen more than $104,000,0W. An earlipr study of the fineness of gold 
in this district wns publislled 2b in 1913, based on some 167 recods that 
were then avsilabIe. The rutsults of that study have hem freely can- 
sulted in the preparation of the present report, but the records that 
have been used in this la& report ale frpn~ entirely different sources 
and probably do not duplicate any of tlim used in the earlier report. 
Evidence in support of this conclusion is afforded by the fwt thwt of 
the 155 determinations uwc1 in the  pr~sent study only l.2 relate to 
pnld produced before 1913, W ~ ~ L ' O R S  o b ~ i ~ u s l y  nll the determinations 
frhr the 167 records used in the earlier report were made before that 
year. Although thew are some discr~pailcias &tween the two sets 
of records them is surprisingly close ~wnertl.1 arrreernont. 
The principal producing placer nmas in the Fairbanks district are 

more or less closely restricted to two areas nortl~east of Fairbanks and 
one area west o f  the ton-11, but there are four more distant tracts in 
which placer gold has k e n   nill led and which will be ciiscu~sed in the 

"M~rt i e ,  J. R, IF., Rold glncers of the Fortymile, Ennle, and Clrcle dlstrktn, Alaska : 
U. 8. Geol. Surrey Bull, 607-C, pp. 201-201, 1038. 

"Smith, P. 8.. Tha finelless of gold In tlw Pnlrb~nks dlstrlct, Allrska : Eeon. Geology, 
701. 8, pp. 44-54, ivra. 
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following p a p s .  mle two areas northeast of Fairbanks-the Gold- 
stream area and the ChatmiIra area-have been n s m d  from t.he prin- 
cipal streams flowing t h u g l a  them, but it should be understood that 
these; names are mqw csk11-titles, and the areas discuser1 i~lclucle not 
only the mlleys of the main streams but dso those of their t.ributsriea 
The area west, of Fairbanks-t11e Ester area-has the llama of a 
former mttlement there as well as that. of one of the principal dtvarns, 
East of the head of the Qoldstre~m Valley aud south of Chatanika 
River is Fish Creek, with jts numerous tributaries, including Fair- 
banks Creek. This area has been designateit the Fish C m k  area. 
Some distanoe east of Fairbanks the few small mttewd placers that 
have hen mined in tlm valleys of Cl~ena and Salclw Rivers have bn 
grouped tagather under the name of Chena-Balcha area. Some Xl 
miles northeast of Fairbanks and forming a mom or less iwlated tr& 
are placers on some of the mall headwater creeks of C h ~ t  anjkn River, 
which rim in the highlands between that stream ltnrl the trjbntarks of (I 

Birch Cree% in the Circle district. The seventh and last area that has 
been distinguished in the Fairbanks district is Home 40 miles or mom 
north and slightly enst of Fairbanks nr~d about the Rame distance ea& 
of Livengoocl, in the Tolovnna district. The principal stream dlwining 
this a m  is Kome Creek, and ttmt nume has been u*rl to clesignats this 
a m .  It should be rememlw*d, hamver, t,hat the Nome C m k  area is 
not to lx canfwd with the rnlicll better known sett,lement of Nome 
and Nome Rir~r ,  in ,Serrrld P~ninsnln, more than ,500 miles w&, of 
Fairbanks. 

0 0 z D s m  dsEll 

The Goldstrerrrn area liw 1tort11 of Fnirhnks and has for the bedrock 
throughout the larger part of i ts valley a variety of highly meta- 
morphic ~chists of pre-Cambrian nge that are p u p &  together under 
the name Bircll C m k  whist. In the highlrtnds bounding the Gold- 
stream Valley both to the rlortll and to the south are small areas of 
gmnibic igneous intrusires tllnt cut the schists and are ~egarded as not 
older thm Inta Mssazojc. AyparentIy some of t.he act.ivities accom- 
panying them intrusior~s wwe instrumental in causing mineralization 
which has bmn tllc source of the gold found in the placers of the nearby 
~t~reams and in the lodes thnt have been sutresshlly opened up. This 
condition is especially evident in the vicinity of Pedro Dome, which 
forms part of the divide b~tween the basins of Gol~lst~rearn on the south 

0 

and Chatsnika River on the north. This relation has been disussed 
in mrne detail in the publication by Smith,es alrendy referred to. In 
t.he table an page 157, the 65 available records from the entire Gold- 
stream area have been tnbulated together with the results set down, 
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Thia consolidation, however, obscures cedsin relations of the distribu- 
tion of fineness. In the following table that record is broken down 
further to shew the records from the individuaI valleys. 

Finema# or p l o w  goFd Jrm Galdslp#m wea,  Fafrba~ka Rtntrfob of Yukon 
region 

--- --- . -  

CneR Number Rmm of A v w  
of remrds Bnanees Rnmaw 

- 1-1 I- 
.................................................... ~ a . t n  ~ p ~ s b ~ s a ~  1 n 

ailmore.. ......................................... .., ................ 5 
Enginear ....,... ..................................................... 5 
Fox ....... ., ........................................................ 5 
P d m  .................... ... ...................................... ' 19  
TsIn .  .............................................................. 4 

I 1 - - 
I Only two rem& blow RM. 
1 Only one temrd below B.W. 

From the fnregyitig tnblc it ~ v i l l  bp seen that practically all of thtle 
gold from the main Goldstrcnm Valley ancl its direct co~itinunCion 
Gjlmm Creek is; of high pz~rity, arernging well over W0 fine. The gold 
from what may be considclrd the side strennis, incltiding 'Pedm C m k ,  
is dl much lower, nverngit~g from RtiR to 875. For these streams tha 
table shows no record of gold higlier than 894y2 and only one record 
b low 856. The fo~rgoing statrn~ent ~ ~ g ~ ~ r l i n g  the gold from Engi- 
neer Creek is at. variance with the recorilh dlown in the earlier tabula- 
tion by Smith, referred to. In that stt~tement severnl ob~rvationa 
wet% recorded. all of ~ r h i c l ~  showed thnt tlw wlrl from Nngincer Creek 
had a fiaenm of 913 or hig11er. No axplanntion of the reason For the 
discrepancy between the two records cnn b ~ ,  offewrl ttt this time. De- 
termination ag to which is correct, is of co~sidarn ble importance because 
the high finenws suggests that t,l~e gold llad proh~hly been trans- 
prted R considerable distance, wllerwafi t l i ~  low finenrss issuggests a 
more local source. 

CHATANIKA AREA 

Tho principnl productive part of the Chntt~nikn Val l~y l i a  irnrnedi- 
ately north of the productive part of the Goldstrenm Vnlley. The 
nort,hwsrd-flowing tributaries of t.he Chatnnik~ V1111ey risc in the 
same highland ~s the, soutl~n-ard-flov-in tributaries to G.oIilstwnm. 
Mnny of the gen~ral geologic fvrtturps of t l ~ a  rul l ~ y  of Chntsnikn River 
have mwh in common with those of the Goltlstream Vnlley, which 
have h o n  described, Tlle Chatanikn Valley, bowever., because of 
much greater l e n ~ h ,  hns also many features not s h a d  hy its mallor 
neighlmr to t ha south. From t.h0 table on pago 157 it will be wen that 
on the wllole the p l d  from the placers in the valley of Ghntanika 
River is of lower finenws than that, from Goldstream and its tribu- 
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taries. In order that a somewllnt more detailed nnnlysis mny be made 
of the distribution of the fineneus of placer gold in this aren the  cords 
have heen broken down to show the individnnl ~ltrenrn vnlleys from 
which t l ~ p l d  W R S ~ C O W L Y ~ .  Those re~~llts  are set forth in the fol- 
lowing table. 
Fht?neaa of pla- gold from C h a t a ~ i k a  area, Fairbnnkr diatrlct, of Pnkon 

region 

will he ~ ~ ~ l i l y  apparent, there are few reconls of gold from the 
main valley of Chatanika River itself, and this mmctly portrays 
the fact that in pnerrtl there has been little or no mining in that part 
of the area. Sach mining as hrta h e n  done there has k e n  principally 
dong the old buried course of the side streams, which, in places, 
extended o ~ i t  BCPOSS f he now brad lowland of the main river. Thu% 
pmcticnlly nll the recowls concern gold from the side stream% aud 
many of them are from placers near the heads of valleys. The low 
fineuess shown by the reco~ris from Wolf ailcl Cl~tttl~anl Creeks, wlliell 
are tribd-ies of Cl-ry Creek and are in tracta whose bedrock h 
know to IM llidlly mineralid in places, is probably due tn the near- 
n m  of the ptacem to their original sntzm. 

The extremely high fineness of gold from the deposits 11mr the head 
of Chahnika River, which has here baan designated the Upper Chata- 
nika area, present8 a condition fo r  which at  present thme is no satis - 
factory explanation. The localization of the deposits there mems to 
indicate th& the material has bee11 derived from n nearby source and 
thaoretically the gold contained in the deposits should be of moderate 
to low fineness. The bedrock p l o m  in the ~ c i n i t g  of the deposits 
does not differ m~terially from t h ~ t  in the Ooldstr~arn or Chatanih 
areas ill that the general country rock is Birch Cwek schist, wliich in 
plac~s, especially as in the highlands north of Chatanika River in 
the divides adjacent to Faith, Hop, and %urrfougll Creeks, has bee11 
intruded by masses of v i t i c  igneous mh, Nine records of gold 
from ,Sourdough Creek show f i n e n e m  tlrat mnge Smm 922% to 925, 
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and one l-eeorr2 each from Faith Creek n ~ ~ d  its tribnbry, Holnestakt? 
Creek, show identimI m r d s  of fineness of 8!Ny2. 1t is evide~lt tl~ely- 
fom that the quality of gold from these deposits differs in a marked 
degree h r n  gold in other areas thnt h a s  h e n  derivcrl finm nearh-j- 
sotlrces. This may meall that instead of being derivd from nearby 
~mks ~nineralimd by the igneous ii~trusions tho gold 1111s rvallq- c=orne 
f mm a nrore remote source. S p n l a t i o n  on this subject in the absence 
of mom definite m d s  is inconclrrsive. 

ESTER AREA 

The known placer deposits in the Ester Rrm me ~ ~ O T P  or l e~8  clo~ely 
restricted to pIaws alnllg ttre southern and mntllcltstern flanks of 
Ester Dome. Ester Donle itself is the site of co~widerrrble l d e  de- 
posits, some of which harp bwn large ntnugh nild rich enough to p r -  
mit profitnhle lode minil~p. The kdntck thmugllont tlie a w n  con- 
sists of members of the Rirch Creek schist n few finkall p ~ l i t i c  
~ntimsiuns. The Tertiary and quaternary history sf the ~ ~ O C R S R ~  that 
have affected this area nild the deposits t h ~ t  l i n v ~  he11 f o m ~ t l  in it 
is cxtwmely complex. Deeply buried old strenln d~annels 1C10 f ~ ~ t  or 
more deep, lying nth\rart some of the existing stre~m rolrwes have 
h e n  discovered, though Ble full extensions of some of tllc old courses 
have not evm yet heen satisfactorily determuled. There can h little 
doubt, however, that the pe.eeter part of the gold is distinctly of local 
origin, having come fro111 d ~ e  nuinerous veins and strinp1.1; thanding 
in the Rircfr Cre~k  schist of tIre area. l711fortunateEy the n w n k  of 
records nvailable from tlre mnrce 11-d UI the present sturiy is tot) small 
to permit n r l g u ~ t e  dete~-n~ination of the wnE distribution of finen~ss 
in the Ester I I I P ~ .  A   no re adequate representation i s  afforded by the 
earlier art.ie?a lay Smi th,a7 which showed that at  the head of Ester Creek 
the fineness averaged n h ~ t  800 ; l w t  farther downstream i t  increw,4ett 
irregularly, nntil at  t h ~  junction of Cripple and Ester Creeks it was 
somewhat Inom than 860. In the records from which the ststnt~ments 
in the tnbls on pa@ 157 w ~ r e  pwpared. only three assays of gold from 
Ester Creek p m p r  1v~1-e wailable. Tl~ese showed fineness ~nnging 
from 807 to 830. One ~ w o s d  of a bi~c l l  deposit on Eva Creek, n 
tributary of Ester Cwek, sl~ored gold with s &elless of 842. A 
w n d  from Cripple Cr~rk  showed 889 fine gold, one from Gold-Hill. 
~howed 859, and four recortls f rorn St. Patrick Creek and its tributary, 
Shamrock Creak, ranged from 835 to 855 h e  and averaged 843. The 
extensive mining operntio~~s in progress in this area shotzld afford a- 
wealth of inform~tinn as to the f i n ~ n e s  of gold im the dlflewnt tracts 
and in the depsits of different types that sllould be invalusble in 

st Bmitn, P. R., np. Cl t .  (l!ho. Or(lln~g-, 744. a), pp. 44-0. 
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determining some of tho facts respunsible for the variat.ions that a1.e 
known to mur there, Correct interpretation of these factom might 
go far in enabling the pcdogist to aid in the search for extensions of 
the known deposits or of intdIigentIy extending pmspect ing to areas 
that n p p r  significant. 

1T8R CREEK AREA 

Fish Craek is a stream .rvhose l~eleaclwaters, and tributaricw from 
the west rise in the higlllands adjacent to the head of Goldstrcam 
md some of the soath~rn tributaries to Chatanika' River. It hm 
an extremoly circuitmus coarse, fin~llp flowing into Chena 
River some 125 to 30 miles northeast of the town of Fairbanks. The - 
bedrock thrn~~gl~out the greater part of its v~l ley is dominantly the 
varied metamorphic rocks of the Birch Creek schist, Up to the 
p r w n t  time there have bcen two principal sites of placer mining 
i n  this valley--one in the headwater portion of Fish Creek and 
the ather on Fsirbanks Creek, which is n tributnry from the west 
that enters the main strettm some 10 to 12  mil^ clue east of Pedro 
%me. The ~oEd from these two tracts within t l r ~  Fish Creek area 
differs greatly. me seven records from the cleposits on Fairhanks 
Creek shorn n range in finelms of 835 t o  8751h rind an avcra.jp of 
RC4. On the other hmd. the fire ihecords fmtn the deposits near 
the head of Fish Creek show n rnnpe in finenew of 892 to 9!24 and 
an average of 913. In seeking to explain the w i h  difference in 
the finenem of the gold from ttle two localities, 3,110 f a p a s  the fact 
that there is no obviousIy sppwnt difference in the geology of the 
two trtlcta. It is true that the kno\r*n mineralization in the vicinity 
of Fairba~lks Creek is more inten- than in the headn-aters of 
Fish Creek. For examp1,lc. n number nf lode r l e p i t s  that have 
been mined inkrmittently in the pnst are  'known a t  several places 
on the divide a& the h~nd of Fairbanks Creek, and one of the 
Iar@ operating lode mines in the entim Fairbanks district has 
been active for many yeam on one of the short tributaries of Fair- 
banks Creek that ente1.s from the north about midway in the valley 
of the main stream. No E ~ I I C ~  lode deposits a1.e h o r n  in the imme- 
diate vicinity of the Iien~l of Fish Creek, but in thak locality the 
relation of schist and intrnsivt! rocks wems similar ta those that 
have produced mineralization elsewllero. The fineness of the gold 
Erom the head of Fish C r ~ e k  is not dissimilar to that of the gold to 
the wed -ton Gilrnom Cwek when high-grade gold also occurs. 

Little placer mining has ever been in progres in the area east 
of Fairbanks that embraces the p t  drainage basins of Chena and 
Sakha Rive~~lf. A few records of the fineness nf gold from some of 
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the mall camps, however, have become available in the =.pies of 
records and are of particular interest k a u w  of thnir rarity. Two 
of the records aro from Pnlmer Creek, a small tributay of Orens 
River from the ~ o u t h  thnt joins that- strean1 about 50 miles in an 
air line slightly north of due east of tlte town of Fairbnnks. The 
bedrock in the v a l l e ~  of this stream is mmposetl of metamorphic 
rocks that RTP. mfftlrded RS probably Founger than the Birch Ctwk 
schist though they are not. assigned t o  n. more specific nkw than to 
tlhe pre-Middle Orrlovirinn. The range of fineness of the gold Srrjm 
the Palmer Creek d~pmits is 831 to 8385, with a ~ I ~ R I I  of dwnt 
834%. 

@ One of the uvnilable rccorrls from the Chena-Saldla tuvn is of 
gold from Steelo Cmk, whir11 is n tribntrcsy of Cbena River frtlm 
the North. It rjscs in the highland that forms the divide nf Gold- 
stwam and its t.ributrcriea Enginew ul(l Gilmore Creeks tmd joins 
Chena River, some 8 n~il~s ehst of t h ~  town of Fairbanks. The 
single reeord of finenew t~vnjlnble f ~ m  this ~ ~ d l e y  shows that t h ~  
p1d  is 89@/r, h e .  

One record is also avnilnble ns to  the fi~le~less of tha gold from 
Caribou Creek, a tributary of Snlclra River from the north that 
enters that stream about 60 miles R little south of due east of Fair- 
hanks. The exireme nurthenl or headward piwt of the valley of 
t h i ~  fitream has for its I~edrock members of the tmdifl~rentja~td 
pre-Middle Ordovician wquenw. Theat! rocks are cut by mveral 
small granitic in2.rusiv~s. The ssotrtl~ezl~ pnrt of the valley of Ctxri- 
hot1 Cmk is cut predominantly into members of the old Birch 
Creek schist, gretnctonex, and other bnair, int.~wsive rocks that form 
exknsive tracts in the neighborhnod of the val1fi-y of Caribou Creek 
though thay do not form noteworthy fentnres in tho valley itself. 
The one avsilrable determinatio~~ of the quality of @Id from this 
valley shows a fineness of 906. From all t,he other lrnown facts it 
mould ]lave been supposed that trhs gold in the* deposits was of 
extlmemely lmd origin and would hnve R relntively low 6nena$s. 
The renson for  it9 11igh fineness, therefore, presents a problon for 
which no mtisfnckary explanat.ion can he givm et  this time?. 

Only me recml-d of the finen- of gold in the Nornp Creek area is a t  
pre~ent availal,le to the Geological ~ u r r e ~  so that nntil many more can 
be studied tlng stntement of the quality of gold mrrrring there must 
be regarded as rnelvly teatatire, even though that record is b d  on 
s shipment of wvcrd thousand ounces of gold dust, This determina- 
tion dlowed that the gold mas 918 fine. The general. bedrock in the 
vicinity of Nome Crock is Birch Creek schist, but at the head of the 
creek is a considerable area mupied by intrusive igneous rocks of 
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granitic type. In fact, this is part of the =me ganeral area of p i t a ;  
that occurs in the valleys of Hope and ~untlough Creeks of the Upper 
Chahnika n m .  The high fineness of the gold on Norne Creek may 
be attributable to the same cttus~s as those thnt were responsible for 
the high fineness of the gold iu the he~earby t w a ,  thougl~ those cause 
have not yet been determi~~~rl, It wou'ld appcltr that tho gold found 
on Nome Creek mas of fairly local origin, but thnt it l ~ a s  ~~ntlerpne 
considerable tra~isportatiun is indicated by tha mall size of the indi- 
vidual particles, Tile m i n d  gz'omid n-as rather shnllow, and very little 
of it was permanently frnmu. Thew, conditions may partly explain 
the especially high fine~less of tho gold, 

The Forkymile district, ns t h ~  term is used in this report, embr~ces 
a11 the countty drain4 by Fortymile River ~ n d  ita tributnries ndjment 
to the intefn~dtional boundary and lying south of the Eagle district. - 
For a general descriptio~i of the goology of the rlistrict thc most recent 
i~nd most cornpt.ehensive report is that by M ~ r t i c ? ~  The placer de- 
posits in this large tract art. widely distributed Flut may be grouped into 
four more or lem distinct awns thrtt I~avtl been designated hero by the 
ljsnw of the priucipal stmem in whose valley the deposits occur. 
Thcsa are the Fortymile River, b%uth Fork, BIosquito Fork, and 
W~lker Fork  MAS. As will be we11 f t ~ ) m  the tnhle on pafie 158, the 
gmatar number of records from this district dmw fiilrtnesms of ROO to  
*%9, with only about a third falling in thn mnge of 850 to 809, only 
two records showing fineness lower t h ~ n  800, and atlt'. showing tintmess 
higher than 900. 'I'h~angl-~out tho entire district tho oldest rocks are 
members of the Birch Creek schist, into which hnxe bee11 intruded in 
the 1at.e Mesozoic or later time various grnnitic rocks of deep-seated 
origin. Jn ttie vicinity of the settlement of Chicken, rt part of the 
lwdrock is effusive igneous rock of ~ c i d i c  composition. East of 
Chicken tl. considerable t,ract is  occl~pied by undiffe(r.etltinted  rock^ of 
middle Pnl~ozoic am thut ~ v ~ r e  probably depmjtd in tho main during 
the Devonian. A few 9rnrtH tracts of widely scnttererl 'I'ertiaq sand- 
stones and mnglomeratt~s 11aro h e n  recognizer1 through the district, 
and some high, level terrnc~s that r n q  also have h e n  carved during 
the late Tertinry for111 conspicuous fent urss of the landscape, espcinlly 
in the enstern p ~ r t  af tlw r ~ l l e g  of the main Fortymile River. 

FORTYMILE RIVER AREA 

Most uf the mining nlomg the main corlrse of FortymiIe River  ha^ 
been small-wicnl~ l~nnd work eoilfinetf lnrgely tn the river bars nnd 

* Meme, L B., Jr., &la pIscera of the Fortymile, Bale ,  and Cltcls dfatrlctn, Alaalca : 
U. 8. G ~ o l .  Sltrvep Bnll. 897.4, pp. 183-281,1938. 
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p1aw that eould be worked during low stage of the river. Sevm 
1 etermintttions of t.he gold movered Dom this part of the area show 
H. mnge of 795% to &PI ; the average of all these observations is 889. 
The gdd from the side streams to Fortymile Riwr in this p ~ r t  of the 
~ ~ l l e y  is of much higher fineness. 'l'wo dctermin~tion~ of the gold 
from Smit.h Cmk show an arerage fineness of 831 ; two from Squaw 
Creek, 84314; anrl two fro111 Dome Creek, 884%. Owing to the small 
number of cecords available far considerntion, t hero is I ittle; justifica- 
tion in attempting to explain the rwtson for the difference between. 
the fineness of tlw goId frr~m the main stream nn(1 that from thn trib- 
!~tnrg strenms. It seQms possible, I~on.ercr, that, the gold in the tribu- 

L. tnry v~ l Ieys  may have undergone lolipr t~ntl Inore intenso weatl~er- 
irlg ~ n d  sorting thnn the gold in the valley of the main s t~wm,  
which may ham h e n  tlerived more in~lnedintelg from Iwnl solimes 

b 
;and scl had been mhjecteil to fewer cycles of hrtndling by the nntr~rnl 
j~rnrwsw. Snch an explnnntion, howex~~r, rloes not fit well with t l ~ c  
C-~n~wn fncts thnt mueb of the gold from the river bars is in small 
flnkes that appenr more wclm than the heavier pieces tlmt a1.s more 
chnmctwintic nf the plileprs 011 the trih~~tary strmrns. 

In the vnlloy of Rnlltll Fork of Fnrtylnile River the principal ptncer 
mining camps have ~ P P ~ I  ill tlw valleps of Butte, Buckskin, nnd Frank- 
lin Crwks, wliirh join the main stream fmrn f~r! west, nild on Napoleon 
b k ,  w h i ~ h  joins it f ~ m  the east. Only olle record of the finewm 
of goEd fmrn the ~al;le-P tcf 'Buckskin C m ~ k  is avzilsble, awl that is  
fmrn a tri h t t t ~ ~  from ~ I I P  riort 11 k n o ~ n ~  as Forty-five Gulch. This side 
stream !lends in a Inrp  plnnita runss tlmt forms the diride I ~ t w e e n  
s t m m s  flowing no~-th\vn~ul into tributaries of the North Fork and 
t h m  flowing soathwest\vnnh into tributaries of the Moquito Fork. 
The gold from Forty-five Oulcll is apparently exceedingly impure, 
the single m r d  nvniluhlc sl~owinp n fi~~elresfi of 620. This r~mrrl 
thus i n c l i ~ t m  the Inwent fiuenrss of the entim Yukon reginn, wit11 
the ~xception of R sil~p~le I X I I ~ H ,  in the Rantishna dishrid. Franklin 
Creek, ahid1 enters tlw South Fork n fen- miles upstream from Buck- 
skin C m k ,  has a conrm newly pai.allet ta and only slightly removed 
from the corltnct het~r .ec~~  tlw tu.ea of Birch Ciw,!lt schist and the great, 
granite area to the soutl~ thrit fortns Mount Taylor and the highlands 
&tween Deilni~lolz and Moquito Forks. The gold from FrankIin 
Creek is of rnther low fineneshs, judging from the singe availuble 
recard from plncer~ in its n ~ l l ~ y .  'This record shows a fins- of 817. 

The bedrock molom of the Napoleon Creek Valley L rather com- 
plex, as n nunlhr of formations of rtfflewnt ages hare been m e o f l i d  
within its confinm. On the \vbol~, ho~cerer, the p n t e r  part of the 



valley has been carved on metamorphic rocks of the Birch Craek 
schist that have hen cut by later granite inhvsives that now crop out 
in several small areas, most of which are in the divides that circle, the 
northern part of the valley. Ten records of the fineness of gold from 
Napoleon Creek show a range of 851 to 869, and the  averup of dl 
these okrvatioi~s  is 862. 

Placer mining in the Mosquito Fork area of the Fortymile districk 
has centered 1.ather. closely around the ssttlemel~t of Chicken, which is 
not far from the mntacb of the great grnnite massif to the south tlwt 
forms much of Mount Taylor and vicinity, the undifferentiated Pabo- ., 
zoic'rocks that are presumably Devonian, rind the rhyolitic and dacitic 
efiusive rocks of early Tertiary age. In addition to these rocks that 
form extensive tracts in the area, there are some small areas mupied 
by Tertimy sandstones and couglomerntag that in places are ma1 bear- 
ing. As will Lw men from the $anera1 th le  on page 158, nll the m r d a  
of the fineness of gold in the bloquito Fork arm show gold ranging 
from 802% to 875%. Of the 41 l-ecolds from this area 33 are between 
802% and 849%. Analyzing all the available m r d s  011 the basis of 
the individual stream valleys t~ which they apply gives the rewllts set. 
forth in the following tablc. The moderately high fineness of the gold 
from Lost Chicken Creek appenrs to be due in part at least to tl~e fact 
that much of the valley of this s t m m  has bmn cut in Bmace deposits. 
These doposits were f ormerlg much mow extensive b i t  alp no1v present 
only in the ridge ht~vwn Chiclre~l arid Lost Chicken C m h .  This 
gold t11c1~fol.e probably underwent at least one period of concentra- 
tion prior to the time it mas subjected to the recent hallding by the 
prmont stream. The two extremes of finenem m r d e d  from other 
shreams me 802% for the gold from Stonehouse Creek and the average 
of 851 for that from Ingle Cmk. It would seem entirely reasonable 
to explain the low fineness of the gold f m  Stonehouse Creek as due 
to the fact that that stream is a very small headwater gulch heading 
up into t h e  mass of igneous rocks. Such a11 explanation, howevsr, ap- 
p r s  to run counter to the fact that no gold of such f inene~  is recov- 
ered from Myers Fork, altl~ougli that valley also bears similar rela- 
tions to the granitns. The foregoing explanation seems even more un- 
tenabla when it is realized that the whole   alley of Ingle Creek lies F 

entirely wit]-iin the limits of this same granite maps md yet its gold has 
a higher average fineness than that from ally of the other vdlegs hl 
the area except that of Lost Chicken Creek. Possibly the expl anation 
of the higher fineness of tho hg le  Creek gold lies in its derivation 
through reconcantration from older bench d~posite, perhaps like those 
near h a t  Chicken Creek. 
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Pieetw18 of placer gokt frota N~eqsrito ~ & k  urea, FortgrmUe (16Atrfct of YuKOlP 
1.Ppton 
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WALKEE FORE AREA 

Walker Fork is the Earp tributrrry that joins the South Fork from 
the esst a short distance south or upstream from NapoIeor~ Creek. 
Its principal tributrt~y is RTatle C'r-eek, which joins it some 5 mila 
in nn air line ettst of its junction with the South Fork. The bedt.ock 
tl~mughont t h ~  entire draillrtge basin of Walker Fork is Birch Creek 
%hist in which ate a alurnhr of small intn~lsive masses of deep- 
sented igneous rocks of the gmnitic type. Only three doterminations 
of the fineness of gold from the ~ u ~ i l i  valley of the walker Fork are 
available, and they ORTJ* SO wiclely that same doubt is felt ns to their 
reliability. These records have n range of 830 to 904, with a mean 
of 876. For Wade Creek, howe.rer, 23 records are avaiIttble, the 
range of which is 8051% to 885, a~ id  the averr.sp 834. Tl1e.m seems to 
be no ~ystemnti~ mder shown by the recorc~s a4 to the increase or de- 
cmnse of Ancnws from the head to the innut11 of the valley. In 
fact thew is a rrttller strilring ui~ifomity in the mords, for only 
three are above 8fiC)Y2 and only three are below e23. Poker Creek, 
n small stream tEint is tributary to Walker Fork near its extreme 
hesd just west of the internatio~~d h - t ~ n d a ~ ,  hns affodecl three 
r m &  of tllc finenwq of gold found in its valley. Thm  words 
show that the pld mnps in fineness from 8?1y2 to 8741h amand has 
R n  ~veraffe of 873. This surprisingly high fineness of the gold from 
R tract where it mould seem thnt the material must have k n  derived 
i'mm a distinctly local soume without h~ving nndergone mwh tmns- 
prtntion prvsents a pmdll~rn for whicl~ t l m ~  seems y ~ t  to be na 
adequttte explanation. 

Lying some 30 miles west of the settlement of Tanana, nt the jurlc- 
tion of the Yukon find Tar~ann Rivers. and embracing a rather in- 
definita trnct of country nort,h of the Yukon, is a placer we,a thttt 
in the past has been the wene of smnll mining developments. l'his 
is hemre refe-rrcd to ay thv Gold Hill dist~ict. The principal valleys 
wl~ere mining hns h n  rlfnie illbe Grmt, Illinois, and Mason Cweks! 



direct tributaries of the Yukori, and Mornn Creek, a tributary o l  
Little Melozitna River, which in turn flows intm the Melozitas River, 
which joins the Yukon nearly north of Ruby. 

The geology of this district has been descrjbed briefly by Maddmn 
and Enlrin:' and the general f ea tur  are represented on the map 
that accompanies Mr. Eakin's report. The old& members of the 
bedrock are highly metamorphic schids, limastonq and qurtrtzik~ 
thnt are not younger than early Paleozoic age and may men be pro- 
Ynlmzc>ic. These rocks h a w  been intruded by granitic rocks m 
~Jtered and so metamorpl~osed thst they now have distinctly peisffic 
structure. These gneissic granjtic rocks are entirely distinct and 
nro much older than other gmitic rocks t h ~ t  form much of the 
clivido nt  the llewd of Moran and Illinois Creeks untl that pmhGly 
m e  not older than late ~Mesomic. Gold-haring quartz veins have 
been found in the hills near the placer camps. The mineralization of 
these veins, which were doubtless the source of the plater gold, soems 
to havs ,been smciated with the intrusion af the younger rather 
than the older granitic rocks. Tile pIacer gold is described by Mad- 
dren as occurring in small chunks, some of which, RJ for in~tance 
those found new the head of Moran Creek, are rounded pellets about 
the size of b i d  shot. 

Only one record of the fineness of the @.old from this district is 
now available to the Geological Survey. It indicata tlrltt the gold 
has rt fineries of approximately 895. A single record is inauficient 
ta =me tts more thm a m~ggk*.ion of the true fineness of the gold 
t.bat the area, holds, but in the absence of more complete informntion 
it is highly significant. 

HOT BPRLNQ8 D- 

In the southwestern part of the triangle between the Yukon ~ n d  
Tanrtna Rivers are several placer mines that are scsttertsrl within a 
radius of 25 miles or so of tho small settlement of Rot Sprinp, near 
the Tanana River. Tl~em mines may be further ~gregated into 
those to the northeast of Hnt Sprinp and those ta the west of that 
town. The camps in the northea~tern part wiFI be referred 2 0  as in 
the Eureka area; thoae to the west will be referred to  as in the Tofty 
area. The sdimenhry bedrock in the Hot S p r i n ~  district belong8 
to a numbar of diff orent formations, ranging from pre-Ordovician 
&isb and mlaM rock through Silurian, Devonian, to and inclnd- 

SYaddren, A. G., The Innoko &fold-placer djafrlct, Aln%kn, wlth acccrnntn of the central 
KnaErokwJm Valley and t h e  Ruby Creek and hid Bill placerl : U. 8. Qwl. Snwer BulI, 410, 
pp. SO-gS, 1910. Eakln, A. M., The Yukon-Kogukuk reglon, Alaska: 0. 8. OeoE. Barvw 
Bull. 831, p. 35 and pl. 2, 1016. 
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ing Cnrbonifemns, followed much later by Cretaceous sandstones and 
shales. In  the area where the placer deposits hnve been mined, the 
bertrock is almost excl~isive'iy the Cretaceous sediments nccording to 
Mertie,"* except where tbpse mch have been intr~rded by granit,ic 
igncons rocks, as Hot Sp~il~rs and Eureka Domes, Rougl~top, Ele- 
phant, and Wolrerine 31ountnil1s. and at a few less ~onspicuous 
points. 

As mill bp -11 from the t d j l ~  (p. 1581, the peater ,numbr  of the 
arailable recorcls of fineness of gold from the Hot Sprinp ilistrirt 
show only moderttte to 10%~ finenem, nearly 50 percent being belotc ROO 
nncl 85 p m n t  h inp below 850. I t  m y i l l  also be e4dent tlmt the gold 
of low fineness comps rnni~~ly from t h p  I311mka area, RS over 80 percent 
of the recoz.de of tlmt HIW show firien~ss brlo\r- 800, whereas mom t.hrtn 
88 percent of the rvcods f ~ n m  the Toft!. H I F ~  sl~owr~ $neness ahnv~  
that figure. 

E m g d  AUEA 

Most of the creeks i l l  tlle Eureka z11-e~ on which pincers Imve h e n  
found head in the highlands that fornl the ~~ -a te l -h~ l  sepnrnting them 
fmm tl~e northwarci-Horrilig st.1-earns of the Rrt~npart district. In t.his 
higidand severttl small bodies of intrusive igneot~s avck have cut 
through the Cmtaceons sa~ldstitone t~nR shale that form most. of the 
Mrock  of the area. In gemerd, accorulinp to Jl~rtie, mineralization 
in the Eureka area seems to Ilace resulted in the formation of numerous 
quartz veins that are nmlw or lm restricted to a southwestwad- 
trending. zone of sl-~earing. This gold that  was origjnnllg carried in 
some of thew ieei~ills mas 1leEeaw1 throug11 processes of weatliering and 
erosion and w~bsequently mncentrat~d to form the pIa~lers that have 
h n  alirlerl. According tn Mertie, this concentration has been effected 
witl~out much trai~sprtation, so tllnt the original source, the gold- 
bearing veins, is hlieved to have hsen not far from the site of t.he 
present placers. This conclusio~l w m s  to fit well with the fact t h t ~ t  
the p1amr g ~ l d  from this area is of especially low fineness. 

As has been stated, IIIOIP t h ~ n  Ml ~)prce~lt of the available records of 
tile fineness of the plawr gold h ~ n  the F , I I I . P ~ ~  area show less illan 
800 parts of p l d  in the h~llion. In ordor that B somewhat more 
dehi2ed analysis of the 28 records fmm this aren may Ge uvailaMe, the 
following table has h e n  prepal-ed to show somo of the perti~lent facta 
mprding the gold from the vtt rious irrdividuttl crwks. 

LMeZestle, J. B.. Jr.. Mineral depodtr of thp Ratmll~rt and Hot Ppdnm dlntrIct~, Alaska : 
U. S. Grol. Burvey Bull. 844-C, III). lflR--220, 19.14. 
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PbneRsse or placer goltt Fmre Eweku urea, Hot Bpriwa dbtmt, of Yukm ram 

E M  

lh&n ............................................................... 
RLode faland ......................................................... 1 
Gold R I ~  -.......................................................... .......................................................... 
Pioneer. 
Cl len Oulch- ........................*..................................... I 778 -782 771) 
McCssksy Bar ....................................................... 1 
Oanep ............................................................... 4 784 -781 
rlll-po C- ........................................................ 1 

Total ........................................................... a .............. 784 

I T w o  m m d a  only nhoveB(FI. 
Onerecord only below l78. 

& is evident from thia table, the gold from the placers on th~ese 
various s trea~s  is remarkably uniform, for if wa except 2 m r d s  that 
appear inordinately high ttnd 1 that appeam to be inordinately law9 all 
the other 25 range betwe.en 773 rtnd R02%. Much of the gold from 
Eureka Creek is clescribed hy Mertio as bright and c l~~~nky,  and god-  
sized n~tggets to some of wElicIl quartz still c1ing.s are not. uncommon. 
The gold from Pioneer C m k  is descri her1 by Mcrt ie 9s well-worn and 
light-colored; that fmrn Rhode Islwrd C m k  is light-mlored, shotty, 
and mrnewhat worn, though the ~r ig inhl  crysta1line outline is m g -  
nizable on some of the pieces; nugg~ts worth at. the old price of gold 
as much as $38 and $48 have fortnd on Omega and Cl~icqo  Creeks, 
mpectioelg, The p v e l  in most of the p lac~m is rather anplrtr, as 
thor~gh it hnad not h e n  carried far fmm its point of origi~i. 

Although, as a l r ~ d y  noted, the ~ n e r a l  hdrock in t l~e Tofty nrea 
appem to be essentially identical with t , l ~ ~ t  of the Eumka C m k  area, , 

the h e m s  of its gold is apparently considorably higher than that of 
the Eumka area. The fact that the Tofty area seems to have been 
srtbjwted tn deeper erosion may possibly rtmunt for part of t h ~ t  dif- 
ference, ht other C~USES not yet determind doubtOe~3s also had n sl~a~r! 
j r i  prndl~cing this result. In the f l lo~v ing  t ~ b l e  t)l.te order in which 
the creek have been srrmged hs h n  fi-orn e ~ s t  to wed.. This, on 
hle whale, has resulted in pl~cing first the strexms headina in or near 
the vicinity of the p ~ l i t i c  intrusive that forms the higher part of 
Itonghtap Mountain. In other words, the placers on Cache, Dry, and 
Sullivan Creeks FUR rather c l o ~  to the igieotts mass, whereas Wood- 
clroppw and American B I ~ ,  ~uccessivelp farflier nmay from this l d y .  
Posihty this conditio~l is reflected hl the diffewnce in finenwi of tlr~ 
gold from the time first-named creek which ranges on the awmge 
from 781 tn 818, as contraded with that h r n  the tbwe la& ~ t a r n ~ d ,  
which rfinps 011 the average from 841 to 858. There are, hon-ever, 
many other differences bptween the pllficai conditions pmrailing in 
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these two tracts, bemuse, while moat of the mining in t,he vicini* of 
American Creek is on sh~llow ground, m ~ s t  of the placer mining in 
the valley of Woodchopper and Sullivan Creeks has been done on 
deeply buried pay streaks that cnn only be redled by shafts, some of 
which are mom than 100 feet deep 

P i ~ . e a s  of plQcw goM from Tofkg arm, Hot tYpdfig8 dfslhct  of YM#t 

- --- 
...................................................... Cwhs.. -- ...................................................... Aullivan. 

Dry. .......................................................... 2 781 -781 
Wood&- ......................................................... 
neev.. .............................................................. ........................................................... Amrimn.. 1 14 1 I!28*67'3 

.............. .......................................... .......... T0laI.. ..... 26 I I 
t ma rmmd or dl-, u low total ot mllm mid gold (Ws) Lndl~abd that It wag ot  BoubtttI 1 

smfncy. 
TPITAROD DLSTRErn 

TI1e Iditarod district in the western part of the Yukon region em- 
bram several placer mining camps that are supplied mainly from the 
wttlement of Flat, which is renchetl hy road f rorn a point n&r the 
head of h t  n~vigntion 011 Iditnrod River. The district has been one 
of the largest psoduwrs of pluc~r p d r l  i n  entire Yukon region, 
bring m n ( 1  only tcl the Fairh~nks tlistrirt. The most complete state- 
ment teprcli~lg thc gcahn~y nut1 nliilernl rcso~~rces of this district is 
that by Mcrtie ~ n d  Harrjn~Tton."~ As thnt report was issued a number 
of ywrs I L ~ O ?  a more rccm t statement, regarding the mining work in the 
ldit~rod district, as w~11 as in nearby districts, shor~ld also be con- 
sulted." Fnrorn thest! m~)orts and 0th~ sources it mill be found that 
the productive camps of the Iditarocl cFist,rid all lie nenr the western 
markin of a large northeastward-trendi~~g bplt of sedimentary rocks, 
dominantly of 1;pper Cmtnmous age, that extend mu thuwtwarri nnd 
e a s t w ~ r d  into the K~iskokwim Valley and northeastward into the 
Yukon Valley from the Ruby district to the Hot Springs district. 
The minatlization k1ihat aff ordecl t 'h e valuable plmr rnahrid appears 
to have been introduced by the granitic intrusive rocks that cut these 
Crehceons beds. The mineralization was rather clmely localized in 
the contact mneg betwwn these two different kinds of rock. 
As is ~hown by the tabla, the gold of the Zditawd district is on the 

whole of! moderately high fineness, as about 7Q percent of the available 
records show finenew of more than 850. None of the m r d s ,  however, 
slzow gold higher than 891 fine. In order that the differences in the 

ytertle, J. B., Jr., and Harrlngton, 0. L, The Ruby-Kuekolrwlm regloa, Alaska: 0. 8. 
hl. Suwer Bail, 754, pp, 109-115, 1924. 
* Mertle, J .  B., Jr.. Mineral depodts of the Ruby-Kskokwlm regla, Alaeka : U. 8. Oeol. 

h m p g  null 864-c, pp. 1518-224 (portion dealing aperlflcelly wlth Iditamd dintrlct). 1938. 
26200641-5 



fineness of the gold from different parts of the district mRy be set 
forth in somewhat fuller debail, the m r d s  have been grouped into 
three arms that have been designated from the m ~ n  stream to  which 
they are t ribut~ry the Otter, Willow, and Bonanza areas. 

OTTER AREA 

Ot.~er ~ & k ,  a tributary of Iditarod River, joins the Idibarod abut 
8 mDen in an ail- line upstream from the old settlement nf I d i t a d ,  
which was situated at the head of ordinaq ril~er navigation. The 
princ.ipa1 settleme~tt in the region is Flat, which is on Otter Creek 
about 8 miles due east of its mouth. P~*acticnlly all thr prductl~w 
plncer mining in this a m  lies within n radius of 5 miles of Flat in 
the valley of Otter Creek alrd its tributtlries Flat nnd Slnte Creeks. .a 

Minemlixmrt~ion seems to Elare taken place in the contwt zones sur-. 
rounding d ~ e  larger prlitic mass at  the head of Flnt Creek and the 
two smaller mams that crop wt to  tlw north of Otter Crmk bet~reen 
Granite and Haulcler Creeks, md in the ~ n l l e y  of Cottoi~wood Cmk. 
That the minertcljzntion has n distinctly 1mal distribution is hdi- 
CRM by the fact tlrnt the kno\vn valuable pl~cers are closely restricted 
to those RWBS in which the intntsir~ mcks hm-c been fonlld. The fact 
that the gold of these plnrrrs hns not bee11 t.mnsprled far is also 
iaclicnterl by ( h ~  1311ysicn1 chernctpr of marl1 of the gold. It sl~oulii 
be walizetl, Ito\~~rer, thnt the r a l l ~ y  of Otter C.mk bm been sub- 
jected to riumerous physiographic e p i a o d ~  wl~ereby certain of its 
deposits now occlrr as hncl~es high ~ b a v e  the present draillqe couseq 
whewas othets nre buried under gravel and orttu-ash that has ammu- 
l a t d  nbove them siilce 1 heir formntion. Under thest! co~~ditions, it is 
evident that the gold contained in them may show variecl cl~amcter- 
istics dependent on t h o  particnIal. processes to which it 11as 6p~n 
suhj~cte(1. 
Tn the table on p u p  158 it has bee11 ellown that the 91 records h m  

t h i a  nren had a range; of fineness of 822 to 891. Of these, the 47 
detennit~~tions m ~ d e  of gold from the valley of Otter C w ~ k  pmpr 
sllowed an average of 847, whereas the 23 rccnrds from its tributary 
Flnt Creek showed an avenge of 864, and the 14 records from Gmnite 
Creek showetl a11 avenge of 854. Just west or downatrcnm fl*om 
Qnnite Creek is a small gulch known locally RS Malamute Pup, the 
sonthem part of whose sal1ey is carved in grrtnitic that give: 
plnce farther upstream to slates and pseenston~s. Sevea determina- 
tions of the .gold from the placers of this vnlley give nn nverage 
fineness of 832. It seems e~ident from thc general geology in the 
enviro~~s ef >falamute Gulch t h a t  the gold in the plricets is of PX- 
ti-emely local origin though the fineness would snggewt s contrary 
co~tclusio~~. Pomibly the m~rcil intion of t h e  nppnrently conflict- 

- ,  . 
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ing line3 of eridenre is that. the gold in the veins nnd stringers is of 
higher fineness tllnll that of many of the specimens of lode gold from 
produdng Almkrt I d e  mines. 

WIXXC)W AREA 

Hearling in the granitic ma= n t  the head of Flat Creek, nlready de- 
scriberl, but flowing in general westwnrtl, is Willow Creek and its- 
tribrrtary HtcppjJ Creek. T\vellty-thm determinations of the fineness 
of gold froin Willow Creek R I I ~  mTcn f  om Happy Creek show aver- 
ages of 854 ailti 862, r e ~ p ~ c t i r ~ l y .  Tlie gold from 'IVillow Creek 
proper is described by Mertie as usually occtzrring in snznll particles, 
the Iwrgest. piece of which he hnrl rerold weighing less than half an 
ounce? dlereas the gold from Wap$y Creek is said to be in coarser 
pieces. JIei-tie w p w t ~ l  one n u g k ~ t  of 1% oo~lces from the H2ppy 
Creek plncers. Althotlgll the records of the gold from Willow Ctulek 
show ail wiel'ap, fillelless some\!-\-hat higher than that for the plnc~rs 
in the valleys of the Otter Crwk t m n  to the north, the di f fe~nce  bc- 
tween the two *Ins too little to be of much moment, ~specinlly as 
residual placers &ween Il'illow Creek ~ n d  the head of Flnt Creek 
indicate thnt n pnrlt nt 1 ~ n s t  of the $11 in the two valleys rnrnc; froom 
an identical sonrce. 

BOWAWZA AREA 

Henrliilg in l lw p . w i t i r  imss n t  the IleatZ of Willow Creek and Fla t  
Creek, alrenclv d ~ s c ~ i k e d ,  but flowing smrthwnd to join Plo~i~nza 
Creek, is the slnR I1 xtrenm known as Chicken Cmk,  from whose placem 
considetxble gold hns been mined. Fourteen rl~ternlinnt inns of the 
finmess of gold from the placer deposits on Chickm Creek show n 
r n n p  of 850 to 870 a ncl an ~ w r n g e ,  of 861. A s  w0111(7 be expertwl f rorn 
t.he similarity of environmeiit of thifi valley to the Flat nntl H R ~ P F  
C m k  Iwalleys to the north ancl west, the nvernge fineness of the gold 
fro111 the three is practically irienticnl. According to Mertie, most of 
the gold is in smnll prticles, which are rathot. at~giilar and eqnidimen- 
: 1 1  Ynggets m e  uncommon ; Mertie stntes that the largest found 
up to the time of his r id  in 1933 weighed less than half an ot~i~w. 

Lying northeast of the Iclitarotl district and southwest of the Ruby 
district, and adjoining on the west the McGrath area of the K~~sko- 
kwim region, is the 111noko district of the Yukon region. This district 
shows many of the snme, p~ologic f~ntures as the Idit~rod rlistrirt bp- 
cnum the two lie on the samP general bedrmk formation. The sporarlie 
dist.ribution of the intnlsive granitic rnaases, which in both districts 
seem to have been the centers around which the mjnera4ization took 



place, hae given rim to an irregular distribution of the gold-bearing 
placers. These placers in the Innoko dist.rict, however, cat1 be grouped 
Into three principal mew, which are here described under the following 
nsmes : Ophir, Tolstoi, and Cripple. Tho names refer to the principal 
settlemenb that now seme the U T P ~ . ~ ,  but the settlements themm1ves 
acquired their names from the streams in their neighborhood on which' 
gold had been discovered prior to the eshblishment of the towns. 

The p e n s 1  geology snd mineral re9ourcos: of the Innoko district, 
rn weU as of contiguous areas, have been described in a number of Qeo- 
IogimI Survey publications. Tha most complete report on the geology 
of the Innoko district is by Mertie rand Harrington," but a more recent 
publication by Medie gives some additional information and maka 
some revision of the earlier mapping and interpretations. T h e  hnoko 
district has had the seventh largest output of placer gold of any district 
in the Yukon region. Much of the district is so remote and so diffi- 
cult of access except by air that vast tracts of i t   re still practicdly 
unknown and only partly prospected. 

As shown in the table on paffa 158: more than 5Q percent of the 
available records of the Innoko district show fineness of gold in the 
8se899 claw, about 17 percent of the records ahow gold more than 900 
fine, and none show fineness M o w  800. There is, however, consider- 
uble variation in the fineness of the gold from the different areas in 
this district, which will be discnswd in the description nf each a m .  

The Ophir a m ,  which eenters nround the wttlrment of Ophir, on 
Innoko River, embmces several placer Gtlmps on strenms that rise 
in the highlands within a. radius of 10 to 15 miles of t,hst town. The 
bedrock of the productive placer areas is sandstone and ~htale of 
Cretaceous age. In the vicinity of the known placers these aedi- 
mentarg rocks am cut by many dikes of dacite and e~ndesite, mme of 
w1licI1 am mid to be mineralized, though Mertis fsels that evidence 
of the relation of the rninemlimtioa to the intrusion of theso dikes 
has not been thoroughly demonstrated. Certain of the streams, as 
for instance Gnnes Creek, rise in the Beaver Mountain, the loftier 
parts of which are formed of a large intrusive mnm of granite. 
Mert ie states : 

It la poasihle that the conntrg rock of  tbe Opblr d i a c t  is widely and dll?um?lf 
mineralized both bg amall gold-bearing quartz veins and In mineralizer2 zone@ 
prhere llttle or no quarts i s  greaenk 

*Msrtle, J. B., Jr., and HatPlngton, Q. L, The Ruby-Kuukohwlm d o n ,  b h o b  : 0. 8. 
-1. Lturvey Bull. 5'64, pp, 101-109, 1924. " Mertlo, J. B., Tr., Mineml depalts of tbe Rnbr-Kumkolrarlm roglw, dlaska : Itr. PJ. G m L  
$iurvey Bull. pp. 11S246, 1938. 

aMertie, J. n., Jr., up. cit., p. 175. 
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In the following table have been ~ssembled the varions available 
reoods from the individual creeks in the Ophir area. The creeks have 
been arrangd from north to ~outh in the order in which they join 
the main river. 

. Fhme88  of pfaccr gold from Ophir area, Ivtnaka ddalrfct of Yukm regton 

.............. ToCal ........................................................... 34 I I I 
1 Soma pold Imm Little Cresk Waded !n tbm mcmia 

As is readily apparent, the p l d  fmm Ophir Creek h ~ a  an average 
finenegg gomewhat bigher than tllnt fmm Rny of the other valle~s. 
The gold from Spn~ce C~w,k and Victor UUI CEI shows little di ffere~~ce 
in fineness from that on Yankee Creek, mllich is much nearer the 
hmd of Innoko River. The average of the gold from Little Cm~k 
is lower than that from nny of the other crreks, which is surprising, 
for the geologrc envi~.onmeat of its valley seems to cliffer but slightly 
from that of Ophir or Spruce Creeks. The record nf the gold from 
Grrnes Creek probably does not correctlp repmsent. the true average 
fineness of the gold from that valley, for tht-ee of the six records used 
included some gold from Little Creek. It is probably due to the in- 
clusions of some of this gold s f  low fineness that the average from 
Ganss Creek is so law becnuse two of the recorcls tlmt fire h o w n  to 
re l~te  solely to gold from that valley show 8'74 and B741/2, It was un- 
expectsd that the gold from Gana Creek should be men as high in 
fineness as that from the other creeks, becxztw it is the only one of 
the streams discussed that heads b~ck into the p n i t i c  maw of the 
Reaver Mountnina. This seems to hear out the sugmtion thnt the 
source of the deposits feeding the placers on Ganes, like those an the 
other nearby streams, was distinctly lrscnl in the Cr~.h~ceous setli- 
mentary rocks nnd not closely relafed tn the large granitic intrusive 
mtbss. 

TOLBTOI ABEA 

The settlenletit of Tohtni is on Tolshi Creelr, A t r ib lr ta~  of Ii~noko 
River, some 25 miles in an air line northwest of Ophir. d t  one time 
quite a little placer mining was in p r o w s  in its environs, but lately 
it has dwindled until no\t only a few small camps are maintained in 
the aretl. The only ?cords available to the Geological Snmey as to the 



fineness of gold from this area are three from Esperanto Creek, which 
is about 10 miles nortlleast of Tolstoi. These sl~om- gold rangiag in 
fineness from 860 to 8'18, with Rn nverage of 869. The geology in 
this area differs markedly fmm that prevailing tblbougl~out much 
of the rest of the Innoko district. East of Tolstoi is a collsiderabb 
tract of undiffere~ltiatscl metamorphic rocks consisting of schists, lime- 
stones, phyllitm, quartzh, cherts, and greenstones. These evidently 
include rocks of various ages whose detailed relations have not been 
determined, so that they are grouped hgether rand r e ~ r d e d  as prob- 
ably formed not later than the early part of the Prrleozoic era. These 
rocks are apparently overlain by undifferentiated linlestoiles that are 
believed to belong ta the early Paleozt~ia Rot11 the limestones ~11d 

schists have been intruded by basic igneous rocks of greenstone lmbit 
that are mrrelsted with the late Palwxoic. At a later time Cretaceous 
sediments representing members of both the upper and lower series 
af this rock were deposited, and still later all these varied rock units 
Arere cut by granitic rocks of quark diorite tlncl of quartz mollzonite 
composition. This is the mmplex set,ting in which the placers of the 
Tolshi area occur, and until much more intensive study is made it is 
impossible to offer any adequate explanation of the details of their 
relationships, The moderately high finenew of the gold f mrn Esper- 
anto Creek suggests that the gold hse had considerable tmnsporta- 
tion and is not of distinctly local origin. This cannot7 howevel; be 
regarcled as more then ra su~~rniw, and it is entirely pmible that the 
centers of mineralization from which the placers were supplied af- 
forded gold perhaps higher in finmesa than is characteristic of some 
of the known gold lodes in other parts of Alaska. 

CI&IPFLE AREA 

The settlement of Cripple is some 30 miles north and a little a& 
of Qphir. The princip~l streams in whose valleys productive p h r s  
hava been mined rise some 15 miles east of the town in the highlands 
known as the Cripple Crwk Mountmains. The central part of these 
mountains is a mass of intrusive acidic igneous M C ~  that cuts the 
shales and sandstones of Uppr  Cmtac~wus age, as well as some 
older rocks of greenston~ habit. The Crattweous rocks are carre- 
lated with similar rocks in the Ophir area and with those in the 
mineral-bearing area3 of the lditarod district, Several placer mines 
have hen developed in the valleys of the s k e m s  in the Cripple area, 
but the only one for which records o f  the fineness of the placer gold 
is available i s  Cripple Creek. Five determinations of the gold flwm 
placem in the valley of that stre~m shorn a range of 899 to 917y$ 
6 t h  an average of 908. Much more detailed work sho~~ld be done 
before an attempt to interpret the geology of the area is justified. 
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Even the genera1 course of some of the streams is not kaowi~, so that 
topographic as w d l  as geologic sulrcying is rguired. The extremely 
high fineness of the gold fmrn Cripple Creek presents an apparently 
anomalous condition if the pincers I l i l re derived their gold fmrn locrtl 
sources. Here, as in seine of the nreas where Tertinry granitic in- 
trusions may have illtro(1uccd the valuable minerals, a pmsiljle ox- 
planation of the high finen~ss of gold in the p1eer.s is due to the 
originally high fineness of the gold in the lodes and veins &her than 
to subsequent beneficintion through processes of weathering nnd 
transportation. 

KANTISHNA DISTRICT 

In central Alnslta and in the sol~tllern pnrt of the Yuk011 region 
along the lower fmthills to the north of the Alnskrt Range is the 
Kantisl~na district, which has long been known to coi~trtin p h ~ e r ~  
nnd locies that have been succcsfally mined. The geology of this 
district ling been described in R number of reports pnblisl~ed by elm 
GmlogicaI Survey, but the m o a  m e n t  statements a1.e by 510fit~~ 
and Wells.AT From these repork it mny be learned that in general 
t.he be~lrock in the vicinity of the plrtcer nreas is highly metamorphic 
schists belonging to the Birch Creclr schist. In a few phces them 
schists have heen intruded by granitic rocks, mfiich in tlw vicinity of 
the plarers sllom but smtt 11 surfnce ~ x p s u r e s  but in the more remote 
parts of tlw field form very large masses and probabIy underlie much 
of the district at a rnmle~*ate depth, The schists ltre cut by innu- 
merable veins and strinprs of quartz, soms of which show metallic 
mineralization that h ~ s  been ~uficient to encourage their being de- - 

veloped as lodes. 
Most- of the placer mining in the past has center~d more or l e ~  

dmly ~ r o ~ i n d  tho old wttlement Kantishn~. on Wmse Creek, which is 
tributary ta Bearpaw River and then to Kantishna River. At one 
time a score of camps were mining on various creeks rnitllin 8 ta 10 
mil@ of this settlement, but of late years aetivitie hare dwindled 
gmattly. Twent.y-five miles northeast of the old settlement of Kan- 
tishnn. n small amount of placer mining has k n  done on Crooked 
Creek and its tributaries. Choked Creek flows into Toklat Biver. 
In view of the p p p h i r :  separation of these two tracts and of certain 
differences recogni7A in the gold from their placers, they hnve ken 
discussed in the following pages separately under the respective head- 
ings Kantishna and vicinity and Toklat area. In general all gold 
from the Kantishnn, district belong among that having e x t ~ ~ m e l y  low 

YMomt, F. R., The Kmtishna dlstrIct. Alaaha: U. S. GemL Survey Bull. 886, pp. 801, 
838, 1033. 

"ItelIs, F. Q., Lode dewnits of Eureka and victnlty. Kantisbna dbtrtct, Alarka: U. 8. 
Oeol. Survey Bull. S4%F, pp. 53&888,1935. 



finen* and amarding to the m r d s  that have h n  examind the 
gold from the Toklat are% is lower than that from any other placer 
camp in Alaskg, 

KAFIISIElPA A m  V I c m  

As has been stated, mineralization apparently taok p l m  throughant 
t.ha area ad jaeent to the old settlement of Rantishntb at a n m h r  of 
different times in the long stretch of time that has elapsed sincs the 
old sediments that now form the Birch Creek schist were laid down. 
There is every raason to believe that the gold in the placers on the 
different strennrs is of exceedingly local origin and has not k e n  trans- 
ported far. It is true that p n ~ t  sf the area lay within t l lnt  occupied 
by the great expanse of ice in Pleistocene time, but it was clow ta the 
border of tho= glaciers, where erosion was relatively weak. As a 
result, tlie materill1 that llnd been disintegrated and partly sortd was 
not widely dispersed or removed by the ice but underwent some further 
concent.ration hy the floods of water flowing from the glaciers as they 
waccrl. 

Much of gold from the. cieek placers of the Kantisl~na area is 
mug11 and anguItlr, as tl~ougl~ it had not been tsansportd far. Many 
of the nuggets still have quartz adhering to them, showing that they 
had moved little from tlla preaent ledge, in which they had their 
origi~l.  Of the 18 records from this aren that were a~ailable for study, 
only 5 showed gold more t h ~ n  800 fino and only 4 were less than 750. 
In other words, half the l-ecords showed fineness bet.ween 750 and 800; 
and the m~tl~cmatical mean of the 18 m01~1s is 792. The crrdic 
quali2.y shon-n by the records awn of the stme creek suggest either 
the possibility of f d t y  determinrttions or n great variat.ion in t.ho 
original composition of the gold in the veins from which the placer 
gold came, For instanca, according to t h w  records, the fineness of 
gold from Eureka Creek, tt strettm lem thun 4 miles long, ranges f m  
730% to 860. There seems to be little reason to discredit the, accuracy 
of the determinations, as they were mads by st hast three differ en^ 
aencies, each of which made some of tha high ~s well ns some of the 
low mmrds. 

TOKLAT AREA 

Twenty nlilcs or so to the northeast of t,l~e principal placer camps 
in t.he vicinity of the old settlement of Mnnt.ishnn there has bsen in 
the prad a small amount of placer mining in the valleys of some of 
the streams tributary to Toklrtt River. The fineness of tho gold 
from certain of t h e  deposits differs so markedly from that of any 
of the other gold from tho Knntishnrt district., ns well as from that 
from any of the other Alaska placer camps, that tlie area from which 
the gold is derived deserves special mmtion. The bedrock of the 
Toklat area is dominantIy a membr of the old pre-Cnmbrian Birch 



FINENFA8 OF GOLD FRO31 ALA.?KA PLACERS 213 

Cmk SChist. 111 the iwhted hi11 bet\veen the Clenl~q-xter Fork and 
the main Toklat River, ewt of the mmol~tl~ of Little Moose Creek, the 
whist~ am intruded by a granitic nrm some 2 miles in diuneter. 
The principal c m k  for which reeorcls of the filierzess of pkwm nre 
available i~ IJj jttle Mom.  Six wrortls of the: fit~enesa of gold from 
this creek, as reported by the oprntol-s, sl~owerl extreme rallm from 
.56SY2 to 589 and an average nf 566. WirnmIer;'a I~o~erer ,  reports 
that he obtained ra record from t l l i ~  ciwk that showed some gold that 
was only 550 fine. A few lniles to the north of the placers on Little 
Moose Creek are other placers or1 Crooked Creek that show gold of 
mom t~sual cllarmter. The only record available of the gold from 
Crooked C m k  shows a fineness of 842%. No satisfactory explan% 
tion cm RS yet be advancod ~ O Y  the extraordinarily low fine~less of 
the gold from Little Moose C m k .  That. the bedrock of the area 
has hen extensi~ely n~incr~lized in places has been abundnntly dem- 
onstrated. Some of this mineralizrttion has resulted in the forma- 
t.ion of workable Ides ns is proved by the cxrcumnm of thp  well- 
known body of antimony ore on Stampede Creek, some 2 m i l e  east 
of lthe placers on LiMe Moose; Creek. Cnpps3"escribes the gold 
from the valley of this stream as conme and not greatly worn. Most 
of t.he gold is in moderately large pieces as comp~red with the usunl 
run of hlncer p ~ ,  but large nuggets are unmnmon and few ]rave 
been found th&t weigh as much as an ounce. 

The ralley of Koyukuk R i ~ e r  ernbraces about half of the Yzlkoa 
region north of the Yukon River in the part of its mume between thq 
international boundary and NnPato. Placer & p i t s  have h found 
a t  a number of widely separated places in this vast domain, but unfor- 
tm1~te1y the detailed records of the fineness of the gold from many of 
thaw deposits are not now available to the Beologieal Survey. The 
only wcords that have been iacludd in the premnt stud? pertain ta 
deposits in the. northern part of the Kopkuk district that centers 
more or less closely within a score of miles of the ettlement of Wise- 
man. Part of this area on the emt abtlta on the placer area near North 
Fork of Chanddttr Riwr in the Chandelrtr district. 

The greater part of the Koyuhk df strict 1 1 ~ 9  b 1 1  surveyed either 
not at all or in only t l ~ o  most sketchy manner. Even that. part of the 
district containing tho best-proven of the placer fields, near Wiseman, 
has hen examined wit11 a degree of thoroughness that is adequate only 

W-er, N. XI., Placer-mining methwla and coots in Alaska : U. 8. Bur. Mlaw Bull. 
269, p. 210.192T. 

'Cappm, S. R., Tbe kan~ehna  -on, klaakn: U. Lf. Qeol. IJnrvtp Bull. 88'1, g. R3, 1919. 
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for exploratory purposes. The most compl.ehsnsive genersl state- 
ment regarding this area was prepared by MacEdwn d0 mom than 25 
years ago. Since the publication of his repart many ncm rlevelopments 
have taken place in the a m ,  and much new insight has been gained as 
to the geology of adjacent parts of Mash through the surveys that 
have been cnrried on in nearby tracts. T h e  Maddren report, there- 
fme, should be tharoughly revised to bring it up to date and to r e h e  
t.he exploratory quality of the work to meet current, more detaild 
standards. 
In general the in the Wiseman sren consists of highly meh- 

morphic schists, which have not been adequ~tdy diflemntiated but are 
among the older rocks of Alaska, perh~ps oven being pre-Cambrian in 
qp. To the north newer the cmst of the divide that separates the 
Koyukuk basin from the basins of streams flowing into the Aretic 
Ocean, these schists are w d e d  by younpr members of the Paleozoic 
sequence up to and including the Carboniferous. All these rocks, as I 

well as still younger sediments, 8- cut by granitic instrusivos that 
probably were injected not earlier than J u k c  and some prob~bly 
as late as Tertiary time. Minentlizat.ion in the schists is midespmad, 
aspecidly in the vicinity of 'the igneous intnrsions. All of the sedi- 
mentary rocks, even those of Upper Cretaceous age that crop out in 
nearby ams, have been jntendy folded and mbjectd to mvere rnoun- 
bin-building strews. 

Much of the country in the vicinity of t.he placers of the Wiseman 
ares has a rugged, mountainor~s topogapl~y,  and in the relatively 
recent pologic past much of the area was glacinted, with streams of 
iax flowing down the principal valleys and profoundly modifying the 
existing topography. Then wit11 the r~trent and almost entire dis- 
sppearnnce of glnciers even in the hi~l~est parts of the Brooks R a w  a 
flood of det.ritus was spread out over the country by the waters from 
tho melting ice, loaded wit11 the mcks and material that the glaciers 
had eroded from their valleys in their advance. Many of the small 
side stream valleys escaped severe muring by the glaciers, and in them 
soma of the old placers were p m r v d .  In other places where the 
gl~cirrl erosion was more severe, t.he present stream placers pmb~bly + 

repws~nt earlier disintegrated matarid that has been  worked several 
times by w&ve rigencies of erosion. 

The available records of the gold from the Wiseman area show that 
most of the p l d  from its plawrs is of unusual purity. Of the I8 avail- 
able records, onlp 2 show a fineness of less than 950, and they are 925 
and 940%. The higliest record from the district is that reported by 
Wimml~r as 9781/,, but the highest in the records received by the 

* Maddnn, A. O., The KO--eaanaslar W n ,  Alamka : U. I. GmL Surrej Bun, 532. 
pp. 8&110,1918. 

4 \'Fimmhr, 8. L., op. dt, p. 219. 
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Geological Survey d h t  from the operators is 971. The average h e -  
nass shown by the 18 records that have been tabulated by the Survey is 
958, which stands as the higlwt average for any of the Alaska areas. 
This high average is all the more surprising when it is remembered 
tha t  the gold from many of the placem is rough and irregular, as 
though it had not been tra~~sporterl far; and many nugets haw k n  
found with fragments of qu~rkz from the vein in which the matmid 
originated still adhering to them. The gold on which the Xomgoing 
records are based came from Hammond Kilter, Nolan, Smith, Archi- 
bald, Fay, V~mont ,  tlnd Swift Creeks, which are tributaries of the 
M i d d l ~  Fork of Koyukuk Ril-er; Lake Creek, which is a tribuhry of 
b t t l ~ s  River; a i d  Spring Creek, which is  a tributary of Wild River. 

MARSH- DTSTRXCT 

The Marshall district is the westernmost placer camp of the Yukon 
ragion. It takes its name from the small settlement on the Yukon 
River, but aa the term is used by the Geological Survey it has been 
exbetfded to cover almost a11 tha t  part of the country north of the 
Yukon River between ItEnrshull and Anvik, some TO miles to the 
northeast. Very little of this vast tract of country has been explored 
even in the most c~surtl fashion, and thousands of square miles in 
it ,are entirely unmapped. The hest general description of the tracts 
that have been examined in nny detail. is that by Harri@n.'P From 
that report it is Iearnetl thnt the oldeat bedrock formation recoguized 
in the district is a series of shales nnlltl other sediments associated with 
greenstones, the whole assemblqe being regarderl as late Csrbonifer- 
011s. Overlying these are nrgillitcs, s~ndstmea, a~rd mnglomerntes 
that are dominantly of Cretaceous age. Tllere are alsu large areas 
formed of flows of 1&va that ranges in composition from nndesitic 
to basaltic, and in age from late Cr~tRmous to late Tertiary or even 
Quatmary. A part of the Upper Cretaceous mcks and all the earlier 
rocks llnve hen  intruded by p n i t i c  rocks of soda panit,ic, quartz 
dioritic, ~ n c l  dioritic composition. These irltmsive rnasms are known 
at  n number of points wit.kin a radius of 20 milw of Mrtrshall, and one 
~uch mass occurs on h v i k  River some 25 miles northwest of Anvik. 
Doubtlew many other ma-ses would be found if the region were thor- 
oughly explored and i f  the extensive deposits of Qunternary nlluvium 
were r~moved. 

For convenience of description in this report the known placer 
d ~ p s i t s  of the M~rshnl l  district have been assigned to three small rtrcns 
called the Fortuna, Kako, and Stuyallok areas. The Fortuna area, 
named from the old pod office of Fortuna Ledge, embraces dl the 
western part, of the district that cenhrs around the settlement of 

flEm3nBton. 0. L, The Aarlk-Andreaf~kl region, b l a h :  IF. 8. Oeol. Smrep Bull. 883, 
pp. 224. 1918. 
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3brshalE. The Kako area is so eallecl from the mall  stream that 
traverses it. It lies a short distanm north of the 'settlelnent of Russian 
Mimion and is nbout 25 miles due east of Mam?~all. The St~lynl~ok 
area takes its lranle from the large northward-flowing stream called 
Stuyahok River, a tributary of Ronasila River, which in turn flows 
into t h ~  Yukon Ritvr some 12 to 15 miles south (downstream) fro111 
-4nvik. 

Althouugl~ in the past mining was active in many of the valleys of 
the Foptuna ana,  it hns dwir~dled untiI in the last few ymrs oldy a 
few small cemps h ~ v e  l m n  in op~rat io i~ .  As A result the Geolopic~I 
Survey has only rl. few records of the finelless of golcl from this area, 
and thew iepply only to two creeks, Willow a~ld Elephant Creaks. 
Tile recarcl of the gold from these deposits, however, seems to !m re- 
markably collsistent in thnt the p a t e s t  m11e of fuleness shawl1 is 
from 871sh to 88aG9 wwitli an average of 880. The gold fro111 the 
JVilIow Cmlc Valley is daqcrihd by I-Iaxrinpton as rough and rather 
porous. He further states that over half of the gold recovemd in the 
course of a clean-up is in such l n r p  particles that it will not pasa 
through an 8-rnesIl screen. Although smdl  nuggets an! mmmo~t, it 
is rare that p i e m  weighing more than lldf an ounce am found. Pos- 
sibly the absence of much gold in small pnrtides may be due to the 
lack of adequate gold-saving devire in t.l~e wwhing plants em- 
ployed. A few p i n s  of p1atinurn nlv mid to occur in the concen- 
trates result in^ from tho plrl-mining oprat.ions. 

Very 1itCle is known about the bedmk plow of the Hako a m .  
From the observations made. at  the Muffs of the Yukon near the mouth 
of the stream, it seems thtlt the soutlrern pnrt of this valley has been 
cut mainly in mcks of the; old gmenstone sequence, and that probably . 
farther upstnmn these rocks give plnce to members of t.he upper 
Crehmus seqnenm. KO intrusive mcks are known to occur in the 
a m ,  but this by no means jndimtm that they do not occur, as nothiug *. 
is known of the geology for mom tllali a few miles back from the 
Yukon. Only five deterrni~lntiol~s of the finenew of gold from this 
area are available at this time. These ~ l m w  a range of 813 to 822 and 
an averse fineness of 818. It would be ~xpectsd that the fi~~eness 
of gold from the Kako and Fortuna nreas would be closely similar 
in view of the apparent likeness of the reoognimd geologic features 
of the two. The wide difference, however, htween an average fine;- 
mxm of 880 in the Fortuna arm and 818 in the Kako area clearly 
empha~ims the fact that unexplaind differences still ren~ain for the 
geologist ta decipher. His determinstio~s may aid the prospector 
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in his search for other areas that hold promiw of containing workable 
deposits. 

BTVYAXOR & M A  

The parts of the Stuyahok Valley that have been examined by 
gwlogists of t h e  Geological Survey seem to have for their bedrock 
esclesively andhtic  and dneitic lavn flows R I I ~  dikes, which are spar- 
ingly associ~ted with some minor amounts of sedimentary rocks. 
Paone of the greenstone nnd related rncks of the other areas in the 
Mardldl district l ~ r e  b e l l  recog~ized in this area. Only two rec- 
ords of the fineness of placer gold in the Stuyahok area are now 
aaailaMe to the Geolo@cal Survey. These records show a high of 
802% and a low of 772, or an average of 587. The mall number of 
records available for consideration necessarily raiss some do~lbt as 
l o  how truly representatire the records nre  and how much reliance 
~hollld be placed on them, In spite of this dwbt it is believed that 
these recortls Rre inclic~tjre of the piwbable conditions and strongl?. 
~nggest  that thc gdtl firm this rtrea will be found to differ markwlly 
from that in the Fortuna arm and m:iy prove to be different also 
from that in the Knko a w n .  No satisf~ictory reasan for this differ- 
ence crln be nd~tuvrtl. b~rr i f  the tlitfrr.t.~ic~ praves to Le real it would 
seem   no re likely t.llnt the original gold in the veins or I d e s  supply- 
ing plnrrrs i n  t h ~  Stupnhok area wttv of lower finenes~ than that 
sttyplying the ot,her a l m s  rntl~er thnn th:lt it llnd undergone less 
trnrle~mrt~tion tllld W a s  nearer its original source. 

RAMPART DIBTRTCT 

IIXOOK AREA 

Lying south of the Yukon River, mest of the Tolovana district, 
nnd north of the Hot Sp~ings district is the Bnrnpart. district, which 
takes its nnme from that of the principal town that serrcs as a center 
for the miners in the snmunding cxmps. A fern pears ngo number 
of placer c a m p  nctiwly upetxted at remote points in the Rumpart 
tlierict but tlt the present time practic~lly the only plncer mining 
in prog~ss  during the open seasan is in the vnlley of Minook Creek 
and its trjbntarjes. This ttrea will be referred to ns the Minook wen,  
t o  differentiate it frmm the Troublesome Creek area, mhich lies some 
rijstance east of Rampart, or the BforeIock Creek mix, which lies to 
the north of the Y~tkon Rirer some 31 rnil~s west ~ n d  n little ~011th 
of Rumpart. So records of the fineness of gold from nny of tllc': 

nreas except the Minook area have bee11 available, nnrl consecluently 
those other areas mill not be treated in this mrmrt, 

The general geology of parts of the Rampart district have been 
described by several Survey geologists, but the most recent compmhen- 
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sive report is that by Mertiets which also d m r i h  parts of the Rot 
Springs district. This district ww earlier d s s c r i b d  by Emkin," but 
Mertie later revised that work, as weU as his own work, in his de- 
scription of the geneml features of the whole Yukon-Tanana region, 
of which the Rampart district is a part. According to these reports, 
the k h c k  throughout much of the Rampad district consists of vari- 
ous sedimentary rocks of the Ctsrboniferous system overlaid to the 
south by Cretaceous be&. Intrusions of granitic rocks of Tertiary age 
occur in places in the highlands that separate the strenms of the Minook 
ama horn those in the Hot Springs district, as already noted. These 
intrusions seem to have been influential in the introduction of miner- 
alization in their environs. Glaciation has not directly affected the 
a m .  The area has undergone great physiographic clianps in tha 
Tertiary and succeeding epochs, as is shown by high terrace p v e l s  
1,000 feet or so above the premt level of the Yukon, lower bench de- 
posits at many places and buried placers below the present drainage 
linm. 

As shown by the record for the district in the table on p a p  159, all 
i h ~  placer gold from the are% has high h e n e e t h e  20 av~ilable m- 
ords all showing p l d  over 900 fine. One lot of gold w p o M  by 
Wimmler from Little Minook Creek is mid to have been WS fine, 
but this is nearly 36 points higher than any shown by the other avail- 
able records from this creek tind is 43 points higher than the t ~ ~ e r a f f e  

for the entire district, even including this hgh record. Considerable 
variation has h , n  noted in tlw physical chamter of the gold from 
differentvalleysandavenfmdi~erentpartsofthemmevalley. On 
the whole, however, much of the gold appars to be well worn and 
mooth, though rough gold is by no means rare. Little of the gold 
is flaky, even though it has hen considembly flattened. Nuggets 
weighing ns much ns an ounce are fairly common, and some weighing 
as much as 10 ounces or more have been found on Hunter and Little 
Minook Creeks. The high fineness of gold from this area is in striking 
contrast to tile low finek of most of the gold from the Eureka aren, 
which lies immediately to the south and not mom than 15 to 20 milea 
&*ant. As previously stated, the average heness of the gold from 
the Eumka area, shown by the records used in &is report, was below 
800, contrasted with a fineness of about 980 for the gold fmm the 
Minook a m .  No mtisfactory explanation of tlie difference can be 
given. 

js Mertle, J, B., Xt., op. clt. (null. 8 4 4 4 3 ,  pp. 1E3-226, 1834. 
MlTakin, m. M., A b o f n g t c  mnnatusrance of a part of the mmpart qnadrsngle. AlmIra: 

U. 8. U ~ o l .  Flnrvey Dull. 6.36, Ba pp., 1013. 
* M e r t l ~ ,  J. B., JI. ,  The Yukon-Tnnena rrglw, Alaeka: W. 8. Oeol. B m r g  Bun. 812, 

Wi3 pp., 1D3T. 
"Wlrnm!ec, N. L., og. cft., p. 219. 
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RICHARDSON DISTRICT 

Lying some 50 mibs or more southeast of Fairbanks is the Richard- 
son district, a small placer area that for a, number of gears following 
the rush to Fairbanks had a considerable production of placer gold. 
Later minillg in the district dwindled until now it is carried on a t  a 
much reduced scale. The geology and mineral r e s o u m  of the Rich- 
&son district have beell rie-crihed by Prin~Ile,'~ and his investigations 
w~pplemsnterl 11y t11ow oof Inter ,wlogists who have visited the. cam11 
have been uliIized by Mertie '"in his mapping and genera2 des~ript~ion 
of tlle wl~ole Yuko11-Tannna region. The h d m k  of the district 
consists dominantly of high1 y metamorphic members of t h ~  Bimh 
Creek schist, comparable in all m.spects wit11 tho rocks of the same 
p u p  that occur in the Fairbanks, Hot Springs, Fortymile, and some 
of the other placer camps in the Yukon-Tanana region. Small quwtz 

1. veins and stringers are common in the schists, and in mrne of them 
gold and other metallic minerals have been rpxognimd. The small 
masses of granitic igneous rocks that. itintrude the schist at several 
points in the district \Itere prohahly in j e c t d  during late Mesozoic time 
or later. Mudl of the gold fmrn the Richardson area is rough and 
rather heavily iron-stained, and particles of quartz adhere ta some of 
the larger pieces. Tlle district has axp~ienced a complex series of 
pnlogiceve~its cl~~ring Tertiary time and later, but there is no evidence 
that it was ever subjected to glaciation. 

The five records from t l i ~  Richardson district woeived by the 
Geologicul Survoy directly from the operators show a range ia the 
fineness of gold of 639% to 785, with an average of 741. wTlr&mler,'g 
however, repo&,d two other racords of gold from this dist.richne 
from a placer npnr the hoad of Tend~rfoot Creek of 640 and one from 
a placer near its mouth of 790. The avprage af all seven of these 
records from the district is ~pproximately 724. The gold from ;he 
Richardson district is thus among the lo\-vest of any from.camps in 
the whole Ynkon region. 

f RUBY DIBTRICT 

Midway along the murse of the Yukon River between the mouths 
of Tanma, and Koyukuk Rivers is the wttlement of Ruby. Stretch- 

* ing southward from Ruby for a distance of nearly 50 miles is a tract 
of country dotted at, intervals by placer camps. This trmt is some- 
timas referred to as the Ruby-Poorman district, but in this report, 
although embracing the same area, the entire district will IM referred 

4Tprln6le, L. M., Gold in the TPnderPoot redon, Alnska : U. B. Qeol. Survey Bull. 526, 
pp. 1-142, I9lR. 

*Mertle, J. R.,  Jr.. op. t i t  (Ball. 872). 
4s Wimmter. N. f*, op. dt., p. 219. 
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to simply as the Raby district.. The known placer clefmsits in the 
entim ]northern part of the district fire in the valleys of streams 
tributary to  Sub- River, which joins the Yukon somc distance east 
(npstmam) from Ruby. The known placer deposits in the southerla 
part of the area a11 cluster around the settlement of Pcrorman or arc! 
jf i  the valleys of stmrtms tribut~ry to Poorman Cmk, which flows 
westanrd to join the Worth Fork of Ii~noko River. These two arckq 
have, for con\-enie~ica, been designated, respect.ively, t,hc Sulatna and 
Poorman alpas of the Ruby district. 

Tle general geulogy of the Ruby district has been described hy a 
number of Surrey geologists, but the most comprehensive and the 
labst  l-eports 011 the district are thaw by MertieaRo 

The bedr0c.k throughout the arew in which prod~ictive placers haye 
been found consi* of highly metamorphic whistme rmks of early 
Paleozoic or pre-Paleozoic age and greenstone l n v ~ ~  nnd tuffs that 
have been much deformed nnd sheured nnd nre probnbly of late 
Paleozoic age. Here and there mtting these rocks and probably 
of Mesozoic age a1.e granitic rocks. The mineralixntiol~ which intm- 
dnwd the vnlunble metals later ~onccnt~rateil in tho placers is believd 
to have been attenrlnnt on the intrusion nncl co~~solidtltion of these 
igneous rocks. There are no signs that nny part of the district Elas 
ever supportetl glaciers. S o m ~  Cretnceous serlirnetitary mcka occur 
in the mudlenl part of the wen fit the IIOB(I of UIacier'Grmk and 
not far from the  divido at the head of Ttlmarnck Creek nncl to ths 
south of Poornim. Small p~tches  of 'I'ertit~ry basnl tic lnva llnve been 
mapped to the west of Spruce Creek nnrl to t h ~  northw~st of Poor- 
man. These Tnte IRVRS (10 not *em to 1111170 11lurl ally mnrked effect 
01% the lm-sence or n'bsence o f  the placem. 

80LAFHA ABEA 

Tha placer deposits of the Sulntnn alre r\rme clistribtrted in the v d -  
l e p  of a nurnhr of streams that hend in a more or loss distinct 
northward-tmnding ridp lying betmeen the mirF(11~ ~ n r l  upper por- 
tions of the rottne of Sulntna River. Mcrtie ~r tltes that the gold 
pIamw in geneml era deeply ht~ried discontinnons h l i e s  of grave1 
thnt, are cove~wi  with silt ~ n d  occur in rnther widtr. open valleys. 
Mostt of the gold is mid to be rnther irregulnr in o~ltli~la tl~ld ratl~er 
rong11, as thougli it had not bwn moved fnr fmm its Mmk source. 

Tlle 28 records of the fineness of gold from this arm intlicate an 
ilventge of nbout $57, but a s  there is considernhle variatio~ in the 
finenps of gold from the indivictunl cw~ks, the recortls have been 
oiven ssp~mtely in the following tnble: r 

-Mettle, J. R. Jr. o . c!t. (Bull. -1, Fp. 116247.  Ilertle, J .  B., Jr.. and Harrlng- 
tnn, G. I.., op. r ~ f .  cdu~P: 7 . ~ ) .  12:) pp. 
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Finenees of p M c w  poF& front Htllalna a m ,  Ruw aiatt*ic#, ot Yith'on ~~@wa 

The order of arrangement of tho creeks in the preceding table has 
been to give the first place to the stream that is tributary to Qt~latna 
River farthest to the north (downstrvarn), 111111 then follow succes- 
sively with t,hom that join the river farther aptmrn. The extremeIy 
rrooked coursc of Sulatna River i s  such, however, that Granite Creek, 
which is firslt in the list, heads within a few miles of Bear Creek, the 
last of the list, tlro~igF~ the distmre measured along the stream htween 
the two is many scows of miles. As is evident from the table, aln~ost 
till the recorcls, except those frorn Granite and Flat Creelrs, depart 1itt.h 
from the ayerage for the awn. Granite Creek derives most of its 
kmvel wnd pl~cer rnrrtc~ial f mm the granite mass at its I~ead or from 
the schists t h ~ t  a1.e in close proximity to that mass. The high fineness 
of the gold frorn the vnlleg of that stream is therefore mlexpeeted, 
nnla4s it is awumed that in its original bedrock source the p l r l  was 
cjf much greater purity d~an is cusmmary for rein or lode geld. The 
low fineness of the gold from Flat Creek is equally unexpwterl. and no 
adequate reason call be advanceti at this time rts to why it should differ 
~o markedly from thnt ftnm o t h ~ r  newby tributaries of Long Creek. 
Mertie dmcribes the gold from Flat C:mk as corning from beneath 
permanently frozen ground. It 5% rough and occurs rn~inly in the 
upper 6 inclles of b e d m k  or on the b~ilrock surface, usually mixed 
with much broken vein quartz. Few large pieces of gold have b e ~ l l  
fountl-the lergest. reprted by Metie 11-eidling about half RII ounce. 

POORmAH AREA ' 
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AltElough the hedmck geology of the Pmrman nrsa is in the main 
similar in its general f w t n r ~ s  to that of the Ruby district HS a whole, 
alrpady dwrihecl, there are certain notable differences. The Poorman 
area lies near t IIR exf reme soutl~ern limih of the tract in w h i d ~  the old 
highly metnmorphic schists crop out. In all t,he region to  the south 
and so~tliwpst the c ~ ~ ~ n t r y  rock consists of melnbers of the younger 
formations, including chert, argillite, and interbedded rhyolitic tu f f ,  
which are provisionally assigned to the Mwzoic:  and sandstones, 
sllales, grits, rtnd conglom~,~at~s that are coaelated with rocks at  least 
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as old as the Cretaceous. Mertie regards the gold in the plmers in 
the vicinity of Poorman, however, as having originated in the quartz 
veina in the metamorphic rocks of the ne ig l~bor l ld  and 11e assumes 
that not far beneath the surface there are bodies of granit.ic mks that 
produced the mineralization. In general, tlie gold shows few signs 
of havingbeen carried fnr fmm i t sp in t  of origin, as it is m g h  and 
little worn. 

The 21 records of the fineness of gold from this area show gold of 
R S O H I C W ~ R ~  lower qu~l i ty  tlinn thrit from the nearby part of the 
S~~ltltiln area. The difference. however, is not p a t ,  RS at least 18 of 
the records show gold tlint nverapes nbont 837. The gold from Tim- 
ber Creek, ho\~ever, is of much lower grade, the tliree determinations 
of gold from that creek sllowing nn a r e r a p  of only 185. The ex- 
tl-enlely low f i ~ ~ l l e n e s ~  of th is  p l d  wcnllpl the rccolrls of the gold from 
Flat Creek in the Sulatna district, ~\-llicll a t v r ~ p d  a b u t  thc snme. or 
789 fine.. There is, liowecer, no obviol~a bnsis for wnsidering that * 
there is any other close i~lation between tlw gold from the two creeks 
for the two sh.eams are more fllnli 20 niiIes dishnt fsam each other, 
and numerous other streams that do not afford gold of low fineness 
lie between tlie two. 

The follo~ring t ~ b l e  lists tlthe pli~~cipnl strealns in the I'mrrnan area 
for which there are rwords available in the GeoIogic~l Survey as to 
the fineness of the gold found in their platlers, 

Finmeas of phcer pold from P o r n t a m  area, Rub!# d.fstr+~t, of Y w k o ~  region 

Creek 

Pw- ............................................................. 
TIrn bar... ...................................................-........ 
M m  ................................................................ 
Sotomon ........................-...........---.....-.-------.. ... - - -  

'Fdal. .......................................................... 21 .............. 

TQLOVAMA DISTRICT 

R1e Tolwana district includes much of the country lying 50 miles 
or so to the nortIr and northwest of Fairbanks. It takes its name 
from Tolovans River, to which most of the streams on which plawr 
mining has been in progress recently are tributary. The tom of 
Liven,d, on Livengood Creek, is the principal settlement in the 
area, and practically all the individual placer camps lie within ra radius 
of 10 to 15 milw of the town. The geology of the district has been 
d d b e d  in some detail by Mertie?' Some of the interpretations of 
the m l o g y  thus presented were later reconsidered and revised, where 

UMsrt iF,  J, 8.. Jr., The #old pfarwa of the Tolovnna Jlntrfct. Alaska: U. 8. M I .  
l a m q  Rull. M2. pp. 221-277, 1818. 
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necessary, by Mr. Mertie 52 in a general report on the whole Yukon- 
Tanana region that thus includes the Tolovana district. 

The bedrock throughout that part of the Tolovana district in which 
most of the placers occur are undifferentiated sedimentary rocks that 
probably were formed during the middle part of the Paleozoic and 
are succeeded by cherts and associated rocks that are regarded as 
Carboniferous. The small intrusion of granitic igneous rocks that 
crops out near the head of Amy Creek is doubtless the resistant 
rock that has caused Amy Dome to stand up above most of the sur- 
rounding country. The placers that have proved productive belong 
to two distinct types-namely, creek placers and bench placers. Tha 

a bench placers have proved much richer than those in the streams and 
have been mined mainly by drifting methods. 

I n  the table on page 159 the Tolovana district has been subdivided 
into three separate areas, namely, the Livengood, Olive, and Wilbur * 
:ireas. The separation into the Ilivengood and Olive areas was made 
largely because Olive Creek is a separate tributary of Tolovana 
River, entering that stream some 4 miles upstream from Livengood 
Creek. Inasmuch, however, as the two areas lie so close together 
and, so far  as can be recognized, have the same general geologic con- 
ditions and gold of the same general fineness, i t  has seemed best to 
treat them together in the following notes. 

LIVENGOOD AND OLIVE AREAS 

According to Mertie, there is little doubt that the mineralization 
{hat produced the placers in the vicinity of Livengood was closely 
localized in the ridge between Livengood Creek and Tolovana River. 
The distribution of the placers, as well as the occurrence of intense 
mineralization in the lode deposits a t  the heads of Ruth, Lillian, and 
Olive Creeks, all point to this conclusion. The gold mineralization 
Is related to the intrusion of igneous rocks in that area. Igneous 
rocks of varied types occur in the ridge in question, so that some 
uncertainty exists as to the relations of each type to the important 
mineralization. I n  spite of these uncertainties, Mertie concluded 
that the gold mineralization probably was most closely related geneti- 
cally to the acidic intrusive rocks that occur in this ridge. 

Mertie states that tlle gold from the placers in the different parts of 
? 

the Livengood area differs much in color, shape, size, and porosity. 
Some of the gold is light golden yellow, whereas some is dark and iron- 
stained; some is well-rounded but some is rough and angular. Both 
large and small particles of gold are found in the clean-ups from the 
same claim. While a good proportion of the, gold is nuggety, even 
the larger pieces seldom weigh more than 2 ounces. I n  spite of the 

s2 Mertie, J. B., Jr., op. cit. (Bull. 872). 
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great variation in the appearance of the gold the records from the 
diaerent placers 011 the whole show rtttl~er uniform fineness. Tb 
range in fineness of gold from these arms is 867% to 932, and if the 
one exceptionally low w o r d  of 867% is excluded from the 98 records 
given t,he lowest limit becomes 896%. 

In the following table the various ~ t r e m s  tributary to Livengood 
Creek are listad in the order in which tl~ey join the main cmk from 
muth (domlstream) to north (upstream) ; in other words, Lillian 
Creek comes in nearest the mouth of Livengood Creek ~ n d  Hsine Creek 
comes in at the extreme bed of that valley. Olive Cmk,  as already 
stated, is not a tributary of Livenpod Creek but flows directly into 
Tolovana River. 

Finmesa of plater goad from Uuengood m d  OlCe areas, l'olnrana dMh-dct, of 
Yukon region 

Creek 

LlveaRood.. ........--..---.....-........ ... .............-. 
Ullinn .............................................................. 
RllLh. ............................................................... 
Oertmde.. ..........-.-..-.....-.............--..................... 
Ellm Qnlfh ........................................................ ...i 
Amy ................................................................ 1 Fupny Onlch .,, ................................................... , 
H e m  ................................................................. ' 
Olwe ...................................................... 

Total.. ........................................................ I- 

A. is evident, the hieness o f  gold from the vnlleys of these diffemnt 
streams does not show any regular progressive tlwnd toward higher or 
lower grade. In fact, it is .a, striking fact that the higl~esk amrage fine- 
ness is from the extreme headwater region (Heinc Creek), wl~ereas t h ~  
lowest avenge fineness is also from an extreme headwater part of one 
of the side streams-Fanny Gulch, n tr-ibutnry nf Amy Creek. But 
even between these exhrernes there is tt difference in the average fine- 
ness of only 28 points. 

W Q R  AXEL 

Wilbur Crwk is the only tributary of Tolovaaa River froin the 
south in the ~vtlley of which placers have bee11 mined nnd for which 
records of the fineness of the gold w e  available in the Geological 
Survey. These records are so nt variance with all those from the 
other parts of the district that they h a ~ e  bee11 segregated ns jlldicuting 
an entirely separate area. In the vicinity of TlTilhl~r Creek, instead 
of the C~rboniferous rocks that are clominant in the Livengood area,, 
the bedrock consists entirely of members of the undifferentiated 
Paleozoic sedimentary rocks that nre now regarded as mainly Devo- 
nian, with perhaps some Silurian beds as well. No gnnit ic  igileous 
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intrusions hnve h n  reported from the Willbnr area. The source of 
the deposits that supplied the gold found in the  place^ llaa not been 
,determined but it is believed to be rtttlrer sh~rply loralizerl. as indi- 
cahd by the extremely restricted distribution of tllc know11 pincers. 
The extremely low finen= of the gold from Wilbur C m ~ k  nflords 
furth~r evidence thnt pints to the lmlixation of the rni~~eraliention 
mtd ~uggests that the gold has not m l d e r p e  much transportation 
fmm its Mmk source. The four records available to the Geological 
Survey show rnmlge. of finen- of Ti2 to 776M, with nzl nverape of 774. 
The striking clifference in the fineries of this gold and that from the 
LiirengomZ-Mire nrea ~.emIncls one of a somewllrt similnr gret~t  differ- 
encn lwt.wwn p I d  fmm the Minook nwa of the Rnrnpart rlistrict, with 

I 

nn nrerqt, finenclss of uLu11t 9330, and that fro111 tho I4nreB1~ aren of the 
Hot Springs diptrict, with nn avernge fineness of 784. 

s KUBKOKWIM REQION 

Ernbrnciag ell of western Alnskn that lies mutll of the Ytlkon region 
and extendiiig north and west from the crest of the Alaska Ranga to 
take in all of the mat,ershed drained by Kuskokwim River is an enor- 
mous tract of country tlmt is here call14 the Knskokwirn mpion. 
Much of diis region is e n t i ~ l y  unexplod, so that even general infor- 
mnt,ion regarding tens of thousands of qunre miles lying within its 
borders is lacking* In spite of the imprfection of the m o d s  m p d -  
ing moat a I  t h i ~  r e ~ i ~ n ,  WVPTRZ mining camps haw ~ I I  establish4 
at widely watt~md points in it: all of these have been give11 at least 
cumry examinations by the gwlogists of the Geological Surrey, mild 
the results of those e x ~ r n i n ~ t i o ~ a  llnre boen publis11d. The r e ~ o n ,  
however, is so rnst" anrl pwsents such rr variety of features tlmt it is 
impracticable to make any brief generulizations that will describe it 
adequatelp as a n.1101~. It hils e m e d  desirable, therefore, to  postpone 
discussion of the general pology of the region hem and, instead, to 
summarize the polafi~. of the smal l~r  subCJlivisio~~s in the later pnms 
that are devoted to the digrich and arem. 

lM~ny differeirt criteria n~iplit be uused in st~bciividi~q the fiskokwim 
I 

region into small~r units, but for purposes of t h i s  report, denliiyl as it 
d m  with placers, it has seemed expedient to make the subdiGsions 
primarily in rel~tion to tlla vt~rious kilown placer fields. On this 

L p u n d  four nlajor districts have h e n  distinguished-McKinley, 
Georptoml, Tuluksak-Anirtk, ~ n d  amdllaws districts. Errcli of thee  
takes its name from some coi~spicuous natural feat,um? W C ~ I  as a mom- 
tain, river, clr bay, as in t h ~ ;  ca% of tho fimt and last tw districts, or 
from a settlement, as in tlm CRSB of h r g ~ t o w n ,  Each of t.hm dis- 
tricts is still further subdivided into smnller areas: which s i l l  bs de- 
scribed in some detail in Inter pages. 



As will be e14dent from the figurea given in the mummarg table on 
pnps 159-160, some C12 m r d s  af the finenem of gold in the Kuskak- 
wim region have been available to tho wriBr for thia study. These 
show a grent range in the fineness of the gold from different cnmps. 
The hi@est recoded fineness is nearly 062 and the lowest 746. Nearly 
42 percent of the recorils are af gold at lend 90Q fine, about a l  pemnt 
between 800 and 900, and about 27 percent below 800 fine. As will 
be shorn Inter, this p a t  P I U I ~ W  of fine~wm, while true for the region 
as a whole, does not obtain for the smaller subdivisions of it. Cer- 
tain of these small nreas have charnc~~istically gold of high fine- 
ness, whereas others have polcl of low fineness, and still others have 
gold of intermediate p d e .  

M o l K I N m  DISTRICT 

The eastern part of the Ruskokwim region forms rvhrlt is hew called 
the McKinley district. This, in a sense, is a misnomer, beclt~~se none of 4 

the streams of the Rnskokwirn dr~illage basin rise within mnny miles 
of Monnt McKinley proper, though muny of the tributaries from the 
south do ria in the m~~th~vesterIg continuation of the n~ovntain mass 
of which majestic Mount McKEnFoy is t l~e cculrninati~~g penk None 
of the productive p l w r  camps occur in the vicinity of the high moun- 
tains in this portion of the district, but all lie rithin a radius of 40 
to 50 miles of the settlement of hlcGmth, which is n e ~ r  the point where 
the pneral westerly trend of the Ireadwater portion of Kuskokwim 
River chsnps  rather abruptly 20 a more or less south-southwesterly 
coum. These sm~ller trncts, in addition b the one near Mc.Gr&h, are 
the Nxon Fork area, soma 85 rniIes northenst of McGratB, and the 
Mmre Creek area, which lies some 50 miles west-southwest of Ilk- 
Grath. The McGmtlt area adjoins the Innoko distrjct of the Yukon 
region. Some of the oprnting mines in the Imoko district sre not 
more than 25 miles in an air line west of the settlement of McGrath, 
The geology of the pincer nreas in the McKinley district h ~ v e  h e n  

examined rtt different times in the past by various geoEogists of the 
Geologicel Survey, md reports on their observations have been pub- 
li~hed. The latest of tllese i s  one by Mertie, which incllucies the results 
not only of his own work in this field but revim and brings up-to-date 
all the earlier work of hirnwlf ~ n d  others. This reporttg how~var, 
contains no geologic map a€ them areas, and his earlier report 6' should 
therefore be cotlmlted for snch information as can bPst be shown 
grrtphically by such MI illustration. 

*MwtIe, J, B., Jr.. OF. cft, (Bull, 8BCC), pp, 116-238. 
61 Mertle, a. R,, fr., and ARR~DR~oII, Q. L,, op. tit. (Bull. 164). 
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NIIEOW FORK AEEA 

The plmr camps in the Nixon Fork area cluster around the high- 
land arm lying between the main Kuskokwim River and its large 
tributary from the n0rt.h-Nixon Fork. The geology of this area has 
been fully described in the report by BrownP5 which is accompanied 
by a geologic map, and the report by Mertie, already referred to. 
Many different kinds of rocks of diverse agea crop out in the area, but 
in the vicinity of the placers the older members of the bedrock are 
principally limestones of middle Paleozoic age, including, accordiug 
to the fossils they contain, representatives of the Ordovician, Silurian, 
find Devonian systems. III places near the higher parts of the upIand, 
these older rocks are ovel-lain by dark shales and impure sandstones 
t h ~ t  are not older than the Cretaceous. All thee sedimentary beds 
have been intruded by  stock^ of quartz monzonite and graiiite, which 
show porphyritic border zones. The intr~~sire rocks are regarded as 
of Tertiary age. Mineralization hasbeen strong enough in the contact 
zone near them imtrusives to form lodes, some of which have been 
mined commercially. Mertie states that the intrusions were unques- 
tionably the m u m  of the mineral-bearing solutio~ls that have pra- 
duced the gold I d e s  of the area from which in time the; gold in the 
plttcars has beell derived. 

The gold from the placers in different  alleys in this area, even 
thongh the placem lin within a mile or two of eadl other, sllow wide 
variation ia fineness. Of 17 determinations of the f i n e n e ~  of gold 
from Hidden C-resk, all but onff--8924/2--showd gold of a fineness of 
911% to 9618h. Tlm bedrock at most of the placers in this valley is 
largely monzonih. Qn Holm- Gulch, a tributary of Hidden Creek, 
whose valley hras been cut mainly in the areas occupied by Paleowic 
limestones, with some s l n d  patches of Cretaoeous sandstones m d  
shales near its head, the only available record shows gold 885 fine. 
Birch Creek that lies l a  than half a mils e a ~ t  of Holmes G~dch snd 
whose valley is cut in Cretaceous sediments and contact met,morphic 
faciw of the monzonite, accortling to Mertie, afforded gold 961% fine. 
Riddle Gulch, an ext~ema headwater of Hidden Cmk whose valley 
lies entirely within the area occupid by monsonite, afforded the two 
m r d s  of 857% and 13%. Ruby Creek heads near the pame area as 
Riddle Gulch, and its placers are only half a mile distant from those 
on that gulch, but it flows wostmard to join Nixon Forlr upstream 
from Hidden Creek. Only a single record of p l w r  gold from Ruby 
Creek is available, and it shows a. fineness of only 807s/,. This great 
difference in fineness pmnts  a bafling problem that has not been 
solved. 

MBrown, J. B., The Nixon Fork country, A!&: U. S. Qeol. Su~.vq BuU. 783, pp, 
g7-1-44? 1926, 



The only recent placer mining in the vicinity of McGrsth llas 
been on CandIe Creek, a t r i b u t . ~ ~  of Tat-alinn River that join~l the 
Kuskokwim a few miles north (upstream) from McGrath. The 
bedrock in the general vicinity of Candle Creek is dominantly sand- 
stones, shales, and grits of the C r ~ t ~ c m n s  system, but to the east of 
the valley and sonth of McQrath are limestone and shale, with some 
fine-gained arkow, rtn anernb1ag.e of rocks ~gtmled as of Devonim 
nge. At the head of the Candle Creek Vntleg is an amn of 'bas~lt 
that gives place toward the east to R mass of qt~artz monzonit~ some 
4 m i l s  in diameter. The placer gold is dcrircd from small qnartz 
reins in the monzonite and in the minernlized country rock adjacent 
to it. The time of the intrusion of the qunrtz monzonite has been 
definitely set RS Tertinry, and it may have k e n  as late in that era 
as some time after the end of tha Eocene. All of the seven records 
of gold from these placem that were received direct fmm the opr- T 

ators, as weH as the average of eight; reports wferrcd to by Mertje,56 
show gold of high finen&!. With the exception of one record of goId 
showing. rt finenem of 8945, the reports dlow only a small mnge in 
finme=-912 to 917--and an ayerap of 914. This is in rather 
marked wntrast to the finenwi of golcl in the nearby Ophir area, of 
the Innoko district, wllich avernged 865. The fineness of the gold 
from Candle Creek seems unusually high for placer gold thnt ap- 
pnfently is of such Iocnl origin. Like the gold of high fineness from 
the Nixon Fork area, it m ~ y  p s i b I y  indicah that the gold in the 
strinpm and veins that fed the placers mas nbncrrmslly pure for 
lode gold. 

Y O m s  CBEm m 

Moore C& is a tribntary of Takotns River that joins that stream 
I A O ~  far from jta b e d  and perlraps 8 to 161 miles narthwst of Camel 
Back Mountain. Many of the geologic features in the vicinity of 
Moore Creek resemble those in the productive placer amas of the 
Zditarod district, to  the southmmt, or of the Ophir a m  of the hnoko 
district, to the northeast. The southelm or Ion-er p ~ r b  of tha Mmre 
Creek Valley lies in an area of Cwtaceo~r~ sediments, and the bedrock 
in its hedward portion is pyroxene sndesite, and basalt Aows and ttrffs 
that are of early Tertiary age. Along and near the contact zone between 
these two different kinds of rock is a mom or less linear intrusive 
granitic M y  that extends northenstntarrl for 12 miles or more. These 
panitic m k s  are younger than tho ~ f f  usive rocks just mentioned and 
are therefore cousidered to be not alder than the younger part of the 
Eooene. The mineral d e p i t s  in the bedrock from which the plmm 

'Mrrtle, J. 8., Jr., ap, clt. IBUrl, 804-421, U. 198. 
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derived their vrtluable met& 81.e apprtr~ntly clmlg mnnscted with 
the arercs in and ailjacent to the granitic intrusive rocks and seem tr, be 
distinctly localid. Nineteen records of the fineness of gold from this 
area, 15 of which were from Moore Creek and 4 from a small tributary 
rarine, Nevada GuIc.h, showecl a range of 746 ta 769 and an avernge of 
159. T l ~ e  gold, which i s  described as being rougll and showing little 
wear, is a m i a t e d  wibh considerable vein quartz. Thc extremely low 
finen= of the gold is in striking w~itrast with the high fineness of the 
gold from the NcQrath area and the moderately high fineness of the 
gold from the placers of the Iditarod district and of: the Ophir rtrert 
nf the Innoko district, all fonr of which appear superficially at  least 

J I-ensonably cornpttrable in their geologic setting. 

Q On the banks of the Kuskokwim about 50 miles in an air line south 
and R little enst of the settl~ment of Flat, in the Xditamd district, is 
the small settlement of Cimrgetown, whic11 one time was the gcneml 
slrpply cenhr for the neighboring district. h t e r  the prosperity of 
tho camps In the Zdjinrocl district led to the decline of Georgetown 
and the supplying of mucIi of the area from Flat. In fact, somc of the 
c a m p  in the Georptown district are really nearer to Flat t.httn they 
are to Georgetown. In spite of this condit.im~ the retention of the 
clistinction het.ween the G~or~wtomn aid Iriitarod districts serves the 
useful puspose, of separating the plncer areas that are situated on 
streams tributary to f h ~  Kuskokwim from those that belong to  the 
Ynkon Rosin. 

Thm small placer nreas liave becn r e c o p ~ i d  in the Georgetown 
district,. One includes pnrts of the cnlley of J~tlian Cmk, which 
is tt tributay to Gcnrgc River somc distnnce to t'f10 northeast of 
Georp,town nnd is llew mfcr.rcd to RS the aren northeast of 0eorfi.e- 
torn. Another of these plncer nreas emb~.nces the c o ~ ~ ~ ~ t r y  adjacent 

- to Do~din Creek that is n tributary of (hooked Creek and is situated 
some 25 miles northwest of Georgetown and is referred lo here as 

3' the area northm~st of Georgetown. The t,lllircl, called the Kolmakof 
area, lies not far from the ICnskokwjrn, east of the old settlement. of 
Kolrnakof, and is about 60 miles in an air line so~~thwest of George 
town. Unfortunately mnch af the Ueor1getn~~n djst,rid has not bee11 

A 

surveyed wit,ll the degm of thoro~~gl~nrw i h ~ t  is wquil-ed even for 
exploratory standards sur that tlie nvrtilnble: iliforrn~tion concerning 
its geology is extremely sketchy. On the whole, the dominant bed- 
rock is probably sandato~~e, and ~ h n l e  of t . h ~  Cpper Cretaceous wries, 
which, in the vicinity of most of the pprwluctire placers, have k n  
intruded by granitic igneous rocks of Tertiary age. The g e o l w  
of a part of the Georgetown district is slletrn on the maps nccom- 



panying the eearly report by M e h e  " on the Ruby-Kuskokwim region, 
nnd there is brief mention of the district in his later report. 

As noted above, in the area. norkheast of Georgetown the only 
placer deposits that have been mined lately are on Julian Creek, 
but details as to their gmlolc setting are lacking. The nnlp record 
of the finen~m of tlw gold fmm this awa now available to the 
Geological S~lrvey shows a fineness of 835. Obviously a single 
record is inadqu8t.e to serve as a basis from which to draw any 
extensive deductions. It may be of significance, however, to point 
out that Ithis fineness is pract.ically identical with that shorn by 

- 
1 

the fecorrls from Malamute Gulch, in t,he Iditamd district, ~ n d  do 
not differ greatly from some of the records of goEd from Otter 
Creek, in the same district, as set forth on page 206. The close I 

similarity of the fineness of tlze gold from these t h e  cmks is at 
'least suggestive that there may be much in common in the geologic 
features of them diiTere,nt areas, especidly as the mod remote one 
is nbt more thnn 26 miles distant in nil air line from the others. 

For a number of years pmperous placer mining has been carried 
.on in the valley of Donlin Creek and some of its small tributaries. 
Most of this work has been done on claims about 20 miles north- 
west of Georgetown and abut 25 miles south of Flat. The general 
bedmk throughout this area consists of sandstones and shales of 
Upper Cretaceous age which here and there have h e n  i n t r h d  by 
acidic igneous rocks of Tertiary age. At least one such mass of 
intrusive rock is known in the valley of Donlin C m k  new its 
tributary Snow Gulch. N o h  an this area are given in a report 
by Maddren that wtls issued 25 years ago. 

The .gdd in the placers, according to Maddren, was originally 
introduced into the rocks in association with the igneous intrusions. 
Most of the placers in the area occur as benches on the valley slopw. ' r  

Four records of the fineness of the gold from the p lmw in the 
Dodin Creek Valley %re now wailable in the Geological Survey. 
They shorn e l d  of considerably higher quality than that from other 
parts of the district or from the pIacers of the nearby Iditarod 
district. All the av~ilable records show  old more than 905 fine, 
with an ayemge of a b u t  912. Possibly the placer gold, like muc?~ 

"mtie, J .  B.. ST,, and Bardugton, G. L. op. clt. (Bull. 754). pl. 4. JIertic. J .  B., Jr., 
~ p .  Cit (Bu1L M), 1. 224. 

=Maddren. A. G.. Gold plamrs of the lower Kwkohlm,  A!aska: W. I. Qwl. Bnrvey 
%It. 622, pp, h 6 l S M I .  1915. 



of that from the McGrath and Nixon Fork areas, of the McKinley 
district, may have been derived from veins and mineralized rwk 
that had a much higher fineness than is usual in lode deposits. Dam- 
onstration of the f u l l  reason for the hig11 fineness recorded must, 
however, await mom intensive studies. 

The only placers in the Iiolmnkof area of wllich the Geological Sur- 
vey has record occur in the valley of a small stream known as New 
York Greek, wl~ich joins Kuskokwim Rimr from the north about 12 
miles enst (upstre.et~m) from the. old settlement of Kolmakof. Notes 

.+ on this area are based 0 1 1  A report hl; A. I;. Maddw~l,"~ who made sur- 
veys of parts of this area in 1914. The bedrock in the vicinity of the 
placers is masively bedded sandstone of the Cmtamus system, much 

F fractumd and jointed, associated with highly compressed and crushed 
slmles. These rocks hare been intruded by siliceous dikes that occur 
as mall irregular bodies. The bedrock sourm of the gold that is 
found in the placers is clearly related to these dikes or ta the contact 
mineralization along their borders. The gold from these placers is 
rather coarse and lluggety and has evidently not undergone much 
transportation. The records of the fineness of the gold from this area 
show a range of 826 to 840 and an average of 830. This average fine- 
ness is cIosely comparable with t l ~ e  fillelless of the gold recorded from 
dulian h k  in the area nortl~east of Georgetown. 

South of the lowland sdjawnt to Kuskohin~ River and trending 
more or less southward and extending for a distance of at least 100 
m'jles is a highland area in which at intervals placer deposits occur. 
Many of the streams flo-rring from the eastern flanks of this highland 
are tributaries of Aniak River, which enters the Kuskokwim %me 25 
miles west (downstream) from Kolmakof, The western flanks of this 
highland am in general drained by the TuIuksak, Kiselalik, and Kweth- 

3 luk, or their tributaries, which join the Kuskokwim in the vicinity of 
Akiak or within ta radius of about 10 miles of that settle~nent,~ Parts 
of this vast area were examined by Maddren in 1914, and the following . stahnenk ace based principally on his report, as no other Survey party 
has visited these placers in the intervenhg years, Throughout much 
QP. the country in question the bedrock is sandstone and shale that is 
regarded as closely equivalent to the Upper Cretaceous beds that are m 
widespread in the parts of the Kuskokwim Valley already described, 
and that also occur in the nearby parts of the Iditarod and Irinoko dis- 

MAddren, A. B., op. clt. (Bull. 8221, gg. 35EL355. 
-Maddren, A. G., op. cit. (Ba l l  622), pp. 292380. 



trictq in the Yukon region. To the west of these rocks is an older group 
of schists, limestones, and slates that are regarded as of Paleozoic age. 
Roth of these assemblages of sedimentary rocks have been intruded by 
ncidic rocks of granitic or monzonitic composition. The mineraliza- 
fion that has snpplied the valuable rniilerals to the placers seems to have 
heen associated with the intrusion of these igneous rocks. The higher 
~arh of this moumtajnous area  upp ported local glaciers in the X'l~is- 
tocene c p h ,  and the deposits left by them are so fresh that it seems 
evident that only recently the glaciers that formed them disappeared. 

For convenience this l a r e  clistrict has been subdivided into three 
mbordinate areas, the Aniak, Tuluksak, and Kwethluk. Of t h ~  the 
Tuluksak area has been by far the most productive of plncer p l d  and m 
the Kwethluk the least prodnctive, 

0 Tuluksak River, a westward-flowing tributary of the Kuskokwim, 
is formed by the junction of several headwater streams some 15 miles 
from Mount Hamilton. Of these streams, Bear Creek is the best known, 
and for a nmnber of years the  placer deposits of its valley have bepn 
rtctively mined by dredging. Both the Paleozoic and Cretaceous d i -  
mentary rocks form the berlrock in various parts of its valley, and large 
and mall intrusive masws of ncidic igneous rock crop out at many points 
in its valley. In the vicinity of many of the placers the bedruck is shnt- 
t e r d  granite. The placer deposits in the valley of Bear Creek are of 
rarions types and evidently have been formed under diverse c~ndit~jons. 
Some of them have undergone successive modifications so that the gold 
they contain may have urlderpno concentration during sever~l different 
stages. There s~erna to bo lilttlc room to donbt that in general the ,gold is 
of local origin and that j t was introduced into the reins and country rock 
by processes attendant on the intrusion of the igneous rocks that form 
stlreh conspic~~ous featnres in tile area. Most of the p u n d  on Bear 
Creek that h s  heen m i n d  by dredging is not p~rman~nt lp  frozen. 

Only two m r d s  of the fineness of gold from Benr Creek are now 
nvailable to the Geological Survey, but as thev rcprcs~nl d~terminations 
made on sewma1 thonsmd ounces of hilllion they are considered to be 
thoroughly representativ~. Thesc records indicate that the gold has a 
finenmsss of approximately 9292'1. This high fineness is suggestive of corn- 
parison with the high finenms of the p l d  from Donlin Creek, in the nrea 
northwest of Georgetown, and mrnP of the other awas w h ~ r e  the p l d  
Eeerns to hare been introdicecl into the country mck by Tertiary igneous 
m k s  and may have been deposited in an especially pure state. So far ns 
avail~ble information g w 1  there is no evidence that the gold has tinder- 
gone much transportation from its bedrock source to its Iater burial 
rlnd incorpomtioil in the placer deposits. 
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The only placer mining in the vnIley of Kwethluk River of which 
the Geologjcd Survey ha? record is on Cnnym Creek, which is a small 
tributary of Kw Bthluk River about 100 miles east of Bethel by trail. 
The general M m k  consists fif ssnndfhone and slmle of Upper Cre- 
taceous age. Near the plncer claims these sedimentary rocks are cut 
by 8 quartz porphyry dike thnt is sapposed to have been the fiource of 
the minerals later concentrated in the plnwrs. The placer gold i~ said 
by Maddren &"to be in srnnll m d  Ilut hut plump and heavy nuggets 
of the type called p~~mpkinseeci goltl by thc miner,s. Two reports as 
to the finen- of this gold are practioally itler~tjc~l rind show that the 
gold averages approximately 8t30. Althaagh this indicates a gold of 
high purity it by no means compares with the record of the avemga 
of the gold h r n  Bmr Creek in ths Tulukmk are* M stated above, 
nor in tho golrl from rna~ly other a r p w  thnt, offhnnd seem to have 
~~naloepus geologic setting. 

Centering around Marvel Dome to the mutheast of Bear Creek 
are mveral small p l ~ w r  areas, mme of mkich have been highly 
productive. These areas are in the valleys of streams that flow 
in general eastward and ultimately join Salmon Creek, whicli in 
turn is n tribr~tary nf Anink River. The htlrock of nll these valleys 
twit of Marvel Dome ia tlon~it~antly composed of sandstone nnd shales 
of the Uppr Cwhceous. These rocks bnvt! been iintr~itl~d by numer- 
ous masses and dikes of grn~~itic composition which, like those in the 
other ereas in the, Tulaksnk-Ankk district, presumably hnve intro- 
d u d  tlle rninernlieatio~l that ultirnatdy supplied the v~lunble min- 
erals to the placers. Soma of the creeks that bend in 31arvel Dome 
show evidences of having h e n  cn!cupied in t h ~ i r  h~~dmart f  portions 
in the m n t  past by glaciem. Marvel Creek, howemr, the only one 
of the stmruns in this a m  f"or which mords of the fineness of itsi 
placer gold rare now avrlilable to tho Geologiral Snrvey, was not mu- 
pied by an ancient glacier. Four recorcls of the fineness of gold from 
the placers on Marvel Creek, although reporting varied amounts of 
gold produced during each of 3 d j ffemnt years, are practically identi- 
cal in showing an awrage fineness of 880. This average ia the same 
as was reported for the gold from placers in the Kwethluk area to 
the west* condition that is in entire wfd with the apparent 
similarity of geologic setting of the two a r e a  

m ~ a a a n a ,  A. a, ap c ~ t  I ~ I .  en), p. 881. 
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GOODNEWB DISTRICT 

In the extreme southwestern part of the Kuskokwim lwgion them 
has been in the past s small production of placer gold from deposits in 
t h ~  viciaity of Goodnews Bay, and the district has, in co~isq11enw, 
hen generaIly known by that name. Lately this district bas b i n e  
widely ki~oma through the large amount of platilltun mehls that each 
year is taken from ih plamr daposita. For the purpose of the pwsenL 
report, however, only the deposits valuable principally for their gold 
content will lm discussed. TI10 general geology of the Good~lerns dis- 
trict has been examined by Harringtoii,"' who \Tas attached to a GBO- 
logical Survey expedition that worked in the district in 1919. A more 
~-eoent examination of the southern part of the area mas made by . 
Mertie in 1937. me examinations, however, did not cover the areas 
in wllicli the gold plaexf: are b& devdoped. 

The h d m k  formatio~~s in different parts of the district sliow a wide r 
range in composition, structure, and other pl~ysicd charackristics. 
As a whole the rocks have EL dominant northeasterly trend, but they 
have been folded and f aultad so that locally they show wide variatioi~ 
from that course. The oldest members of the ssequence so far recog- 
nimd are gmnstanes, alter& acidic nnd basic igneous rocks, r c~~d  mmn. 
smsll areas of metamorpl~osd dinlentmy m:k+aIl of which are 
regarded as pro-C~trboniferons. These n1.e st~cc~edetl by llcnvy lime- 
stom b& that, am awxiated with red mid black sl~nles-a11 of ivhicll 
are regarded as Carboniferous. Still yon~~ger  illan any of the pre- 
ceding are sandstones, shales, argillites, cherts, and graywacke, which 
are u~idoubtedly mainly Mewr~ic  and pmbablg largely of Cmtaoeous 
age. The youngest of the recognizecl Mesozoic rocks are basaltic 
htmsives, flows, and tuffs. All of the foregoing members haw in 
plncas been intruded by granitic igtieous rocks. T l l e  jnt,rl~sions 
probably tmk place in tha Tertiary. 

The productive gold placers are more or less localized around two 
centers thrtt me separated from enc,11 other by 15 to 20 miles and thak 
are in the valleys of two different river systems, namely that of' 
Goodnews River, which Aolvs into Goodnews Buy, and the other in 
the valley of Arolic River, which enters Kuskokwim Bay some 40 
l~lilea or more north of Goodnews Bay. The pli~lcipnl placer s t r e m s .  
in tlie Goodnews River area are Wattamuse, Olympia, Bsnr, and 
SIate Creeks, which are abut  20 miles or so no~thead of the old 
villa* of Mumtrrtk, rtt the mouth of Godnew River. In the Arolic 
nwra the principal producing placer creeks are Butte R I I ~  Kowkow - 

Rarrlngton. Q. L, Mineral relources of the Goodnews' Ear rcgiov, Alaska : U. S.  Geol. 
IJutwg Bull. 714, pp. 207-228, 1921. 

"* Mertie, f .  B., Jr., Platinum deposit# of  the Qwdnewn Bay dlatrict, Almka: TI. 13. 
GeoI. Survey Bull. 9i&B, p p  115-145. 1939; The Goodnews platinum depouits, AIaeka:: 
G .  S. Geol, Surrey Bull. 918 (in preas). 
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Creeks and Aralic River itself, rill of which BIT some 95 to 30 miles 
north of Murntrak. 

O O O D ~ W B  RIVER AREA 

All of the k n m  gold plncer deposits in the valleys of strerimy 
tributary to Goodnews River are in nrms where the Mew7aic wedi- 
mentary rmks fire intruded by the Tertiary granitic rocks. It seems 
mlmtain that the intrdnction of mineralixntioii was hrotlght A ~ I I ~  

tlrrough t.he processes attendant on the intnlsion and co~~solidntion of 
tllesa igneous rocks. Thw-e are indimiions that tlie mmnin rillley of 
Goodnews Ri~er  was at  one time occupicd bp R glacier thrtt renched to 
the coast. This large glncier mirioubted lg.  nodi if id and affected 
some of the tributary valleys fts well. Mnny of the pt~glncinl rle- 

v 
posits in tho valleys of the! strenms thus glnciated wre destroyd clby 
these advances, and the pIacers that may h ~ v a  eaisterl dispwd. 
Mnny of the plmers thnt. nrc now being rni~~ncl  either ~ s c n p r l  such 

0 erosion or Il~ve been fortnacl s~tbsequently by the reconcentrntjon of 
the gold in the diswminntoci deposits or by the recent disintepation, 
sorting, n~rd kmnsport~tion of rnaierjnl pleased from its bedrock 
source. 

Only n single record is available to the Geologicnl St~rrey at this 
bjnle ~9 to t h ~  finenew of gold from each of 1Vattamum, 01-ppia, alld 
Rear Creeks, ~ n d  them show fineness of 854, 867, and 8B31Jp, respec- 
tively. Both Wnttemuse and Olympia Creeks derive tl~e unconsoli- 
dnted material of their plncers from amas near the grauitic igneous 
rocks, ?'he va l l~y  of Bear Cmk,  I~ower~r,  differs markedly from these 
other two in that no p n i t  ic  roch  have h c n  m~pped in tlw area from 
which plrsumahly its plac~rs derived most of their mnterinl. This 
suggests the possibility that the gold in tltosc? deposits lnag have under- 
gone tru~~sportatiorl h.om A more distant point of origin, in t,he murm 
of which journey it under~ent  a natural refining process by which the 
more eu~irily remrlved constitr~e~ents nVem extracted and the more resist- 
ant gold acquired a higher fineness. Except Z,hrough the &doption of 

I some srdl expln~iation, it seems d i f l c ~ ~ l  t to  account for the higher fine- 
1 1 ~  of gold on Bear C m k  nw contmsted with t,he lower fineness of 

i gold from Wntdnmase a i d  Olympia Creeks. Much more extendve 
~ecords fmm n l i  of these creeks sllould be obtained before an attempt 
to draw Hay fnr-maching  conclusion^ as to the true conditions that 
prevail in tlre area is jtrstified. 

The geology in the vicinity of the placers of the Amlic area is quite 
cornplsi and has not k n  worked out in enough detail to solve the mom 
obscure relrttionsl~ips. A broad strip of the country trending north- 
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eastwsrd acros part of the valleys of  butt^ and Kowkow Creess and 
the adjacent parts of the Arolic Valley is occupied by Carboniferous 
limestones. To the north of this tract the bedrock i s  dominantly of 
old pre-Carboniferous greenstones, whereas to the south are b-ltic 
flows and intrusives of ?Ilewzoic age. Still farther south in the extmme 
headwater parh of the I-alley of Kowkow Creek are Cretaceous sand- 
ston- aad shales. ,4t the head of Kowkom Creek, cutting the 
Cretaceous mks, is a small a m  of granitic intnisives that; are of 
Tertiary age. In the shattered sediments in the vicinity of this 
intrusive mass much of the qunrtz veining probably originated 
through the p m e s  attendant on the inj&ion of the igneous 
rocks. Harrington reports that, although be wns unable to detect 
@Id in any of them reins he examined, it is probnble that same 
of the related wins may have been the source of the mineraliza- 
tion that was rqonsible for the formation of the placers in this 
general area. The gmlogic prtlcesses that haw affected these plnc~m 
in the m n t  geologjc past. have not been determined. Har- 
rington states that his inrestigations did not prove conclusively whether 
or not the placers on Butte and Komkow Creeks aem closely related to 
glacial action thougll the so-called "gumbo" bedrock an Iiowkow Creek 
mmbled reworked glacial till. His tentative conclusions were that 
the p l w r  deposits in t Fie Arolic area were due to st ream concentration 
from bdrock and from the probnbly anrifemnq plivels that hnd 
previously been accurnubted. 

Only three definite records of the fineness of gold from the Arolic 
u ~ e a  ltrs now available in the Gealogicnl Survey. Thaw show a 
maximum ran* of 871 to 8791/2 nntl nn l i v ~ r n ~ e  of 870. These records 
were m d e  of gold froin placers in the valleys of Amlie River and 
Butte and Kowkow Crepks and wero rmpctivclg 877,871, and 8'IS)Ys. 
The mall range and the moderately 11ig11 fineness of all of these 
suggests thnt the gold llns unde~.pne n modcrate amount of tr~ns- 
portation and is from a fairly common source. The nppmntly re- 
~r ic ted  distribution of the knovn plncer rl~poI3jts in this area indi- 
cates a rat her strongly locnlizd clistrib~~tion of the mineralization 
thnt contributed to their formation. 

More or loss separated from the rest of Ala~ka is the westward 
jutting land mms of S~wsrd  Peninsula that forms the: westernmost 
outpost of the North Americnn Contjnent. Embracing an area of 
nbout 20,000 xqunre miles, this region waa among the earliest of the 
Alnska regions in whicli plncer mining wns carrwied on sucmssfully, 
and in the nearly 40 yenm since the firrst significant output from its 
camps it has yielded gold to the value of more than $100,000,000, 
even at the old price of gold. Although to many parsons, the whale 
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plamr Rrea of this peninsula is often improperly w k u t e d  with the 
name Nome, it should be recognized that while the placers of the 
Wome district have produced n bout two-thirds of the gold that has 
been recovered from the deposits of the peninsula, there are pro- 
cluctive placer mines widely scnttered throughout the peninsula so 
that there is hnrdly a tmt 25 miles in diameter that has not con- 
tributed some placer gold to the foregoing total. The different parh 
of the peninsula show such marked differences in their geologic 
features that it is desirable to describe small parts rather t h  to 
cover the area as a wl~ole. Eight subdivisions have been made which 
are called districts and these have been f i~rther subdivided into areas. 

1 The districts in the so~~thern part of the peninsula, commencing with 
the easteramost, are named Koyuk, Council, Bluff, Solomon, and 
Nome. The districts in the more nortllern part of the peninsula, 

t again named from east to west, are Fairl~aven, Kougarok, and Port 
Clarence. In the following d~script ions an alphabetical arrange- 
ment of the different districts 11ns been adopted. 

Ttle most comprehensive repod on the geology of much of the 
southern and western parts of Seward Peninsldtt is thst by by~llier, 
H a ,  Smith, and Brooks ; O' for  southeastern Snwrtrd Peninsula, that 
by Smith and Eakin ; O4 and for northeastern Sewrtrd Peninsula, that 
by Moffit." In  addition to these more general reports, a number of 
others dealing with more restricted awns have been published by the 
Geological tlurvey, and so far as they b a r  on the subjects treated will 
b~ referred to in tho appropriate placas in the following paps, 

As shown by the st~n~mary table oil pages 160461,287 records of the 
finelless of gold from the different parts of Seward Peninsula have 
been available for use in the prem t study. Of tl~ess, 168, or approxi- 
mately 59 percent, are of gold with n fille~~ess btween 850 and 900; 
88, or approximately 31 ~wrcent,  re of gold higher than 900 film; 30, 
or 10 percent, are fro~h 800 to 810 fine; RHCI only 1, or considemhly 
less than 1 pelwnt, is belaw 800 fine. OH the ~vhol~ ,  therefore, the 
fi~mlless of the gold from the p1aw1-s of %ward Peninsula seems to 

s average higher than that of any other regions except the K~~skokwirn 
rind the Cook Inlet-S~~sit~la lvgions. 

BhUFF Df STRICT 

I 

Bluff is a smaU sett,lement on the southern coast of Seward Penin- 
sula about SO miles in an air line east of Nome. Near this town mas 

~ ' ~ o l l i e r ,  A. J., Hess, F. L ,  Smitll. IJ. 8.. and Brooks, A. R., The WIII placers o l  pnrts 
of &ward PeninauIn, A l n ~ k a :  Ti. 6. Grol. Rimer Rull. Z28, 843 Pp.. 1908. 

"Smith, P. S.,  and Fakin, H. M.. A geologic r~connaIirsoucr in southeastern W a r d  
Peninauln and the Norton Bay-Kalnto region, Alsskn : U. 8. Owl. Burvey Bull. 449,. 148 
pp., Ifill. 

*Momt, F. H., The Fnirhnren go'd platem, 8ewnrd Peninsula, Ala~lra : G. f4 OeM. 
Survey Bull. 247. 6 pp., 1905. 
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one of the richest tracts of placer ground that has been found in the 
entire peninsula, and even now it mpporta considerable mining b iv i ty .  
The general bedrock in the vicinity of the platers: is rather massive 
lirrwtone of Paleozoic age, but in the are= more remote #ram the 
placers there are highly metemorphic sebists which possibly are pre- 
Faleozoic or early Paleozoic. Cutting these old sehi8t.e in places am 
greenstonea and related igneous rocks thnt have thern~lelves been 
stmngIy metamorphosed. No other igr~eous rocks are known to mcur 
in the entire district though, within FL radius of 25 miles or so t o  thc 
east, north, and w& granj tic m k s  are known to crop out. Abundant 
evidence of mine~&lixation in the bedrock n t  many places in the Bluff 
district has been noted. Cathcart OR has sumrnnrized the records re- 
garding the veins in this district and has shown that though the tenor 
of gold in any individual vein may be low the great number of veins 
that are known to  m u r  close together might mekc it fensible. to mint! 
the entire body in which they are most numerous. It is klieved that 
this intensively mineralized bedrock was the source from which the 
placers derived their valuable gold content. Undoubtedly the mate- 
rial eroded from these veins rmderwent handling by various geologic 
processes before finally mming to rest in the pnmnt placers. Domi- 
nant of those processes was undoubtedly stream erosion nnd concentra- 
tion, but marjne a p c i w  also played a part. ?l~ere is, however, no 
evidence, that m y  part of the Rluff region wns ever gIscieted nr 
directly affected by glacial ice. 

Unfortunately, no detailed recards reg~rdlina the fineuess of the 
gold produced from the beach placers of tlds district in the early days 
are now avaiIabla RrnoksP7 however, in a report based on surveys 
made there in 1900, states that the GeacI~ @Id from the vicinity of 
B111ff was much coarser than that from the heaches near Xorne, averag- 
ing abut 12 pieces to the cent, alld it. had a fineness of 870. Eight. 
records of the fineness of the gold from S d e  Gnlcll, a smalll mvine a 
few miles east of Bluff, show an e&wm mnge of 865 to 888 and an 
avemge of 869. This avera~le is in ashnislling agrw~nent with the 
fineness reported by R m k s  for the beach gold of this dist.rjct. 

Directly north of Blud and about 25 miles distant is the settlemellt 
of ~ounc i l ,  which for a Jonrr time was the center for a number of - 
prosperous mining camps in the vicinity. Lately mining activity has 

-CarMart. B. TI.. Met1l1ibruuu Fden to southern Searaw Peninsitla, d W a  : W. 8. Owl. 
80- Btll1. '722. pp. 18fL197. 1922. 

"Brook@. A. H., Rlchardmn. O. B.. and ColIkr. A J, Bemundhuwes in tlu Cape 
Wome mud Norton Bay reglone, Alaska, in 1900: G. 8. Geol. Survey, Special Pub., pp. 101- 
105, 1801. 



dmased, but in 1937 there w1.e four d r d p  in operation there and 
R number of small outfits a t  work on streams within a radius of 10 to 
15 miles of the  tom^. The pl~cerrr on which most work has bee11 done 
are in the Ilowlrrnds of Ni~~kluk  Rir-er, immediately adjacent to COUP- 
cil, and in the vallep of Melsing and Opllir Creeks, which head in the 
hills t~ tlie north of that town. A mow isolatecl plactlr aren is in the 
valley of a tribntary of Fish River some 15 miles enst of Cg,~~nciI. 
For co~~vei~ience thee  two &was will IF referred to here HR the Niukluk 
alea and the Fish River tlfen, 

e The bedrack throughout most of that pnrt of the Niuklhlk a t ~ a  in 
which productive placers have been fomd consists either of highly 
metamorphic schists nnd thin Iimestnnes or of rnasaive, heatdy 

w bedded, and partly recq-stnllked limestone. The np of these e d i -  
m~ntary forrnatio~ls is still nlucll in doubt, some correlations placing 
the schists PLS far down in the pologic column as the pre-Cambrian and 
others suggesting eve11 as lnte fin age for the li~nestone as the  Carbonif- 
erous. In tho nbsenre of more evidel~ce jt seems unssfa tu go further 
at this time thnn h accept n probable Pnleoaoic nge for the limestone 
and at lend as old an nge for the ma jar pnrts of the schists, with the 
realization that they mwy even be. of prc-Cambrinn age. Some green- 
stones in t l r~de both the schists and tlw lim~stones and bnve cxp.riencsd 
a ditroug amat~nt of ddeformntion 80 thht many of their original fea- 
tures have k n  desknyed or C S ~ C I ~ H ~ Y P ~ ~  nltmed. Aftw the deposits 
mentioned abora mew laid dolr-11 there wits considerable igneous ac- 
tivity during which pnnitm \yere int.nided. Thew doubtless ware 
acccnnpniwl bp some minemliza tim of the ~ w k s  ~djacent to their 
contacts. h'one of thpsp grnllific ii~t!asions ~1'0 known to have tnken 
place in the imrndiate r~eighborhmci of ilie productive placers, but 
several B U C ~  masses hnve been fount8 in the Bendelebm BMuntains, 
some 20 miles or more north of Council, in which 00phir Creek all(-l some 
of its tributaries hend, Glaciers at one time oce~~pied some of the 
Iiigher pnrts of the mountain arva and flowed down the preexisting 
vnlleys for some miles. So far  as known, however, none of these now- 
vanish& glneiers extended ns f a r  downstream as t l ~ e  site of any of the 
present plrtcels. 

a On the whole, the availnble records of gold from the Niuklnk area 
seem to BIIOJF an &Temp finenes of about 875, but them is considerable 
range in the fineness of the gold from the valleys of different streams. 
In the following tablo the records are given for certain of the placem 
in the valleys of the strenms named, 
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1 Thm m r d s  above 900. 
One m a d  only abwe 8BS: ma r e d  only Mow M2. 

Creeb- Numbar Range01 Avarage 
oireoords h e s a  hen- 

The record of the gold from Basin C m k  seems rather out of line 
with records from other creeks because it is so high. Basin C m k  is 
a smell tributary of Melsing Creek so that its gold wouId be expected 
to have undergone less natural refinement than that of the parent 
stream. As noted, three of the records of the gold from Ophir Creek 
are above 900 and one is 924, which is the highest record of any gold 
from this nrea. Albion C;ulcl~ is a small ri~vine kribz~httry to Ophir 
Cmfr and with the exmption of onc wmrd from Crooked Creek shows 
the lowest f neness of gold of any of fie creaks in the area. 

Niuknlr River ...................................................... 
Me Mm- ......----.-..--...---......-...-.......................... 
Bdn.  -............-................................................ 
Ophir .....,....................................................... . 
Cr~uksd  ...-...--.-.........--............-...........-............. 
AIhion Qdch ...................................................... 

Tom ..........................................-.............. 

FISH RIVER AREA 

The only placer deposit in the Fish River mea east of Council is in 
the valley of Aggie Creek. Only two records are availebl~ to the Geo- 
logical Survey fiat this time as to the fineness of the gold from these 
plmm. These m r d s  slmw tlie unusually large spread of 902 to 
960%. Soma doubt is felt, therefore, as to the *nerd applicability 
of the preoiw ~iumorical vaIr10 stated, but tliere can be no doubt that in 
this area tilers is gold of high fiiienes, The geology in the vicinity 
of Aggie Creek appears superficially to haw much in common with 
parts of the bet,ter known Niuk'luk area in that the ciominant bedrock 
is limestone and schists that are assumed to be Paleozoic or older. A 
smdI mass of granite crops out in the highland on the opposite side of 
the ridge from that in \.rhicll Aggie Creek heads, but so far as known 
no granite in place is found in the basin of Aggk Creek. No effects of 
pnst glaciatioi~ am mg~l l i zed  in the area. 
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The Fairhaveil district, as that term is uwd in t.llis report, embraces 
a11 that part af northenstern %ward Peniusula. that lies north nf 
the Koyuk district on the south tind the Kougarok district on the 
west. It may be roughly subdivided into four axens in which placer 
mining has been rmctive, Of these, the gremtest production has h e n  
from the m a  adjacent to the settlement of Cnndle, near the rno11t11 
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of Kwalik River. The second lnrgest pmductiozl of placer pd from 
this district has come from deposits in the valleys of hmachutt River 
and its trjb~ztmies, which nro wme 30 miles or more west of Candle. 
Two small arens are tributary to Btlcklnnd River and to the head of 
RiwaIik River. Plnwr mining in the Ruckland area centers a u n d  
Bear Cmk and its tributaries, which are some 30 miles southeast of 
Candle and flow eastward to join Btrckland River. The area at the 
head of Kiwalik River embrnces the valleys of the main stream md 
its tributaries, espccinlly Glacier and Qr~nrts Cmeks, ~ l ~ i c h  are 20 to 
25 miles south of Cnnrlle. This nreR in its southern part nbt~ts on the 
Koyuk district. 

The k t .  general rlwcription of the di>+rict is contained in n report 
by Moilit,"* which v a s  written nearly 35 years ago and has not been 
revised subsequently. Tn the main, the bedrock in most of the plncar 
areas consists of higlzly metan~arpI~ic schists that may be as old as 
the pre-Cambrian, with which are associated later limestones and 
other sdimentnry rocks of 311ppowd Pnleoeoic age. some green- 
stones cut these beds nnd have thernselres been involved in sume of 
the mountain-building episodes that 11n~e nffechd the district. In 
the Mwozoic there were exhnsiva offusions and intrusions of basic 
igneous rocks thnt, in ths main, hare nil anrlesitic campmition. At 
pl-, cutting all thaw rocks, were aubqnent  intrusions of granite, 
most of wllich are now e x p o d  a t  the snrfnce in morferakly small 
tracts, some of which nre t miles nr so in diameter. Still Iater, in 
the Tertiary and oxtending into the Quaternary, extensive flows of 
basaltic lava were po11r~1 out over tho country filling in many of the 
preexisting lowlands and even mantling the hillsides of the surround- 
ing highlands. No gl~ciation is known to linve ~ f l e c t ~ l  any park of 
the district directly. 

OAIIDLE AREA 

The M d  in the vicinity sf the pri~lcipnl placer deposits in the 
Cmdle area is dominantly the schists and limestones of the Paleozoic 
or older p u p .  In nearby aseas, howcver, rnernhrs of the assem- 
blage of Mesozoic lavas maatPe much of the lowlarld areas to the east 
and form the greater part of the Ilighlanrl tllrat s~paratcs tho valley 
of ILiwalik Rirer from thnt of nucklnntl River to the eeast . The 
cipal producing creek in the nren is Candle C m k ,  but a i~umber of the 
valleys of its tributaries, such as those of Jump nnd Patterfion Creeks, 
have also yielded considerable gold. The only mnw, of intrusive gran- 
ite in the valley of C~udle  Crerk lies some 12 miles southwest of the . 
town of Candle and crops out in n small tract on the ridgo h,tween 
Potato and Ptarmigan Cre~ks. 

" M a t ,  F. A., op. dt. (Bull. 241), BB pn., 1WB. 
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Moffit states thnt the gold of the Candle area, as well as neighboring 
pnrh of the district, is unquestionnbly largely of local origin and 
has been concentrated 'from an original supply widely disseminated 
in small quartz veins and stringers and impregnated zones in the bed- 
rock. Moat of the gold is said to be rougll narl unfforn, and the occur- 
mnce of many nuggets with quartz still adhering to them indicates 
thnt the gold has not traveled far from its point of origin. Placer 
deposits clue to beach eoncentration, as well as high benches and de- 
posits formed in the lowlands of t.he pmsmt stream vdleys, have been 
recognized in the Candle area, nnd doubtless the gold in each t_vp 
~r*ould show distinctive characteristics i f  examined criticnlly. 

The only placer deposits in t.his area for which rwords of the fine- 
n m  of their gold  re availttble to the Geological: Survey occnr on a 

Candle and Patterson Creeks. Twenty-eight records of p l d  from 
Candle Creek shorn a range of 819% t~ 8% nnd fin RvPrnge fine~~ess of 
850. Six morctw of the fineness of gold from Pnt temon Creek show a. C 
range of 809 to 842 snd an average of R21. T ~ P  difference in the 
nwrage gold from these two streams wo111d seein to accord well with 
the exptation thst the gold on Candle Creek hnd ~mdergone more: 
thorough refinement through tmnsporta tion nnd natuml prwewm than 
thtlt from a smaller stream npnwr the head nf t l l ~  valfey. This does 
not, however, Cell t.he whole dory? nnd con~iderrrblg more detailed 
evidence must be collectd and analprml before Rn adequate under- 
standing can be ohtained of the c~uses of ver;ving finenesq within even 
single claim-lengths on either Candle or 'Pnttelwn Cweks. 

The bedrwk in the vicinity of placer deposits in the Inmschuk a m  
resembles in many fe,atures that in tlm vicinity of Candle, but extensive 
nms  of metxmorphic limestone form much more of the s u r h  expo- 
s u m .  In addition, in a number of valleys the sedimentary bedrock has 
heen covered by exextensive lava flows of lrtte Tertiary or Recent. ap; 
n-hich in plnces have hem trenched through by the present streams ~ n d  
now appear as ppnliwades along the valley walls. Such a condition pm- 
vails dong t,he north~~stprn b ~ n k  of the Inmachuk Valley for miles 
nhove ~ n d  below ithe mouth of its tributary, Phe l l  River, and in places 
dong the slopes of the valley of Hnnnnm Creek. 

The gold from the Inmachuk River Valley is described by Moffit 
as heavy and blnck on the sarfam. Apparently it is little mom, and 
t~uggets having a value of several dollars each ara by no means uncom- 
mon. A large mount of "iron stone" and some pyrite is associated 
with the valttabk mebllic cortstituerrts in the clean-ups. The six rec-' 
ords of the fineness of gold from this area now avtrila61e to the h- 
logical Survey show finenesseg ranging from 852 to 898y2. Three of 
these records pertain to  gold from placers on Inmachuk River and 
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range from 891. to 898%; two of tllem are of gold from Cunningham 
Gulch and are 852 and 880 and one from Discovery Gulch shows 
gold 895 fine. 

BVCEL- AREA 

The bedrock in the Buckla~ld placer area, ~lnlike that in most of the 
other placer areas of the Fairhaven district, is composed of eruptive 
and effusive rocks of andesitic and granitic composition and of Meso- 
zoic or younger age. So far as k n o ~ n ,  no schists or limestones have 
hen reported ia tllnt area, As has been noted, the principal placer 
production frorn this arwa has come from plaeers in the valley of Bear 
Creek and its trib~lta~ies Sharidrt~l nnd Cub Creeks. Moilit dsscribes 
the gold from this wea as bright golden yellow ; that from Bear Creek 
itself and from Cub Creek ns flaky: and that frorn Sheridan Creek as 
chunky and heavy. Considerable pyrite and black sand are caught 
in the sluicing operations wit11 the gold. There Brns to ba every 
reason to believe t hnt the gold has been derived from local sources md 
bas not been transported far  from those sources. Seven records of the 
fineness of gold from placers on Bear Crwk 31.s available. They show 
R range of 867v2 to 904 a d  an  average of 895. One of these records 
shows gold 867% fine, but noue of the otl~eers are below 895$, m that 
some doubt is felt as to the accuracy of the extremely law record. If 
this low record were e~clnded tlie nlTerage for the district would be- 
come 899. 

The Geologicnl Survey has alsa received one record of gold from a 
stream called Koopuk Creek, which is said to be n tributary of Buck- 
land River. The exact location of this stream is not known, and its 
output of p lmr  gold has bean insignificant. TIE occurrence, how- 
ever, is especially interesting because the available record reports that 
the fineness of the gold is 956, which places it among the pureat gold 
reported from the entire Seward Peninsu~la region. 

TIid bedrock of the southern part of the Riwalik River Valley, here 
caIIed the Hiwaiik m e w ,  partakes of characteristics in part comparable 
to those of the Candle area and in part to those of the Buckland a m .  
This is probably because in most of the area to the wRst of the main 
river the bedrock is formed of members of the great p u p  of early 

+ Paleozoic or older schists and limestones, whereas t o  the east of the 
stream the country rock is formed of the Mesozoic volcanics and 
Mesozoic and later granites, together with extensive flows of l a v q  
soxtrebof which are as recant as the Quaternary. This area has not yet 
contributed notably to the gold output of the Seward Peninsula region, 
and most of the deposits tllttt have been developad haw been mined 
by small outfits. 
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Six record8 of t h  finerless of gold from Quartz Creek, which joins 
Kiwalik River from the east, range from 858 to 864% ntrld average 860. 
The one record available from streams entering Kiwalik River from 
the west in this area is from Glacier Creek, rind it shews a fineness 
of M7%. From these records it appears that the difference in the 
fineness of gold from the valleys of these two streams that seem to 
have such different geologic environments is really very slig1:ht. The 
gold from this area, therefom, seems t o  have a fineness mom closely 
comparable with that of tl~e. Candle area than that, of the Buck1111ci 
a m .  

KOVGAROK I)I STRICT 

Ths Kougarok district occupies most of the wi~tral part of Sewasd 
Peninsula, Its placers occur principally in the valloys of Koupok  
River and the tributaries that join it in the nortlien~ part of its vdey  
and in an area adjacent to Coffee Dome, which ia drained in large part 
by.streams tributary to Kougarok River but i s  in the mutl~ern park 
of that drainage basin and is mare or less distinct from the northern 
part of the valley. Tlre northem mtion lme been called the Taylor 
area and the southern the Coffse Dome area Some 25 miles mtll of 
the Coffee Domo area a ~ ~ d  usually not mnsidemd a part, of the Kou- 
gtlrok district is a smdl placer area generally referred to as the Iron 
Creak m a  For convenienm in this report this rather isolatd area, 
which lies more or l e s  equidistant fmm the Kougamk, Nome, and 
Solomon districts and partakas in a measuw of the features of all three, 
is discussed as though forming part of the lCougarok district. 

The general geology of the Kougarok district has bean described 
jn some detail by Brooks and the distribution of t h e  principal for- 
mations has been represented on t,he maps accompanying that repert;. 
The bedrock throughout much of the central and northern part of 
the pxductive placer area of the Kougarok district consists of the 
old highly metamorphic mica schists find related mcks. In the west- 
ern part of tho district are extansive arens of limestones of Silurian 
and Ordovician age that aro somewhat metamorphosed and deformed 
hut on the whole much 1- so than the schists. In the saatarn part 
of the district thore is also an extensive but somewhat msmtller area 
of fimashne. The age of this limmtone has been variously set fm 
Silurian to Carbonifemus, and pwibly it has that continuous range. 
On ]nore critical study, however, it may be found to b~ divisible into 
various smaller units belonging to different series and systems, Igne- 
ous rocks on t11e whole are rare throughout most of the Kougarok 
district, though a short distance north of the head of the Kaugarok 

mCJlier, A. f, Ress, F. L, 8mith. P. S., and Brook@, A. H., T h e  gold placerai of par& 
of Bwwn~I Penfnwla, itlnska, locludlng the Xome. Council Kougt~tok, Port Clarence, and 
Qoodhow predncfa: U. 5. &ol. Survey Boll. 528, pp. 294-328. ple. 10. ti ,  1908. 
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Valley there is an area of granite a b u t  4 miles in diameter, nnd nt 
many places to the south and east there  re extensire flows of the 
Rec~.nt basdts. In the schists and li~nestones st a number of pl- 
tire penstone dikes and small masses that pcobabIy mere intruded 
prior to  the Mesozoic era. Neither the old gmnstones nor the late 
lavas seem ta have had significant effect on the pruceR9 of mineraliza- 
tion which Iater contributed valuable metallic minerals ts the placers. 
Although the Kiglnnik Mountains to the sor1t.h rtnd the Benddeben 
Jfountains to the east of the Hougnrok.disll.irt were centers of glacia- 
tion during the m e n t  past, none of their glac ies  extended into the 
district or had a direct effect on any of their geologic features. 

u 
3'AnOR AXlEA 

The part, of the Kongamk district l~ere called the Taylor area more 

* or less closely mincidm with that refarred to by Brooks as the northern 
placer area. In ilt prductivc plnwm have been found not only in the 
present stream gr~x~els of tho mnin strenrn and Ithe bnch deposits that 
form terrace$ here and them along its valley slopes but also in similar 
deposits that. occur in most of the va1le.y~ of the Eide s h a m s ,  inchding 
those from North Fork northmad. Tile same conditions are found 
even in some of t.he vltllegs of the streams that flow northward into 
Shishm~l~f T&~oon from the rlivicle that separates them from the 
Ile~rl-tvard tributaries of Kouerok River. - 

As in many of the other areas in S s w a d  Peninsula, there is general 
evidence of widespread rnineraliz~tion in the Mmk T h e  valuable 
minerals associated with this mineralization when tmlmked by weatb- 
wing f 1-om tlm veins and stringers in which they were formed and con- 
centrated by the dreams and other transporting agencies are what has 
given valuo to the plncera. The process of concentration mas not a 
simple sin&? incident but was interrupted and renewed a number of 
times as is shown by the bench deposits at different elevations above 
the present water levels. The gold in the r~snICing placers, therefore, 
may have undergone se~errtl perids of reconcentrition before coming 

i into its p m n t  position. Thus, the gold may linve, been s u b j d  fa 
cohsiderable wear even thougli that wear did not involve transport&- 
t ion to a point f m r  from the bedrock source of the gold. 

t Practically all of the p1d from the placers in the Taylor areit has 
high fin~ness. Twenty-fire records of gold from the deposits of the 
main Hougmok River Valley show a range of 868 to 931 and an average 
of 904; two records of gold from Harris Creek show 873 and 88'E-V2; 
one from Henry Creek is 006; two from Macklin Creek 9Ml/z and 910; 
rtnd one from Dick Creek, which is one of the nortl~ward-flowing 
streams whose valley l i ~  north of that of Kouffamk River, was 898%. 
The average s f  all sf thew 31 recards for the Taylor area is 903. It 
is interesting to note thnt the gold from MmHin Creek, which is at 
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the extreme head of the Kougarok Valley, has newly as high fineness 
as that fmm any other p r t  of the valley. 

The Coffee Dome area lies in the extreme southern part of the 
country tributary to Kougarok River. The, hdrock throughout much 
of the a m  is the same as thnt nenr the productive placers of the 
Taylor area, but in addition there is a considernblc area occupied by 
8 hami brittle black quartzitic graphite slate, in nl~ich quartz mineral- 
ization is especially abundant. Placer deposits of two types, namely 
stream and bench placers, have h e n  found in tlls area. The pay 
streaks on many of the claims lie on false bedmk former1 of sticky 
blue day and are under an overburden that in marly places is tca thick 
to permit its being removed profitably nnd yet not t.11ick enough to 
make it practicable to utilize ordinary sinking and drifti~lg met,hods. 
There mems to ba little room to doubt that tire gold in these plrulera 
has been derived from distinctly local sources and baa not been moved 
far from its original source. A number of good-sized 11~t~gets have 
been m v e d  from the placers of this aren, and mnch ~ t f  the plcl 
is rather chunky and irregular in &ape. 

Three records of gold from placers on mch of Coffee C ~ w k ,  Wond~r 
Gulch, and Dahl Cmk showed fineness of 857, 895, and 884%, re- 
spectively. This area is part of the t.ract ml-~ ic l~  R r m h  dewribed m 
the southern belt of minara4hation of the Kougtlmk district, and 
in Adition to the a m  in the vicinity of Coffee: Dome, mentioned 
above, is prolonged to the northeastward cmsing the muthem part 
of the Koagarok Valley and the vdJeys of Garfield Cmk, la tribu- 
taqy of Kuzitrin River, and Turner and G m  Creeks, tribubries of 
Noxapaga River, Unfortunately the Geological Survey has no rec- 
ords of the fineness of gold from the plaoers in the valleys of the* 
streams to the northeast of the Coffee- Dome area. 

The M m k  of the Iron Creek arm differs in many respects from c 
thbt in t.he Taylor and M e e  Dome amas in that as a whde the 
l i m w n e s  are much legs extensive and the blaclr brittle quartzites 
are almoet entidy lacking. In the headward part of the valley of 
Tmn Creek and its tributaries such gold as is m o v e d  has a rusty 

a 

appearance nnd is rather rough, whereas in the more northern or 
downstmm parts of the valley both rusty nnd bright gold are com- 
mon. Nuggets weighing as much as 30 ounces have been m o v e d  
from the p l u m  of Iron b k ,  and smaller nuggets weighing an 
ounce or more have beer1 fairly oommon. Judging from the physical 
characteristics there seems to be little room to doubt that the placer 
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gold has come from distinctly local sources and has not been trans- 
ported far from its point of origin. Part  of the Iro~ l  Creek a m  hns 
been subjected to the, effects of glaciation that centered in the nenrby 
Kigluaik Mar~ntnins to tlie north, and some foreign material hns 
h e n  brought into the are% by the processes attendant; on Zha advance 
nncl waning of those ice mafiw,. Them has also h n  recent revivnl 
of domstrenrn cutt.ing, whereby in the northern part of the valley 
the stmam now flows in n, narrow trench inciwd below the old drain- 
rrp level. This dissection has not yet progressed far enough up- 
stseam to hare cr~t into the old gradient in the hedward pnrts of tho 
valley. 

Only tl~ree recards of the fineness of the gold from tho Irnn Creek 
nrea, and J1 of them from the placers of Iron Creek itself, are avail- 
able to the Gteofogical Sun-ey. These shorn a mnge between 891 nnd 
914% nnd an nllerage of 905. 

Lying south of the Fairhaven disirict nnd embrncing primt~rily the 
drainage basin of Koynk River is the Koyuk district. For conven- 
ience its pgraplGc limits lime been extencled to include in addition 
some of the adj~cant nrea to the east of  h'orton Bwy, pnrt of which 
lies some 25 miles soutlleast of the rnoutIr of Xoyuk River. This 
large district hns been subdivided into three areas, called Dime, 
Sweepstttke, and Ungnlik areas, names taken from the 
stwnms that tmvarse them. Of t h w  three, the Dime a m a  has pm- 
duced the rnos* gold. AR it,a nnme implies, its places am mainly 
c d n e d  to the valley of Dime Creek, which joins Koyuk River from 
the north, some 6 miles wost of the plnce wllere the mum of the 
Ropk changes from nearly due east to nearly wuth. The Sweep- 
stake area 1ie.s north o f  the Dim, Creek area and includes purt of 
the vdley of Pem River nnd its tributary Sweepstake Creek. Peace 
River flows intu Koyuk River mme 8 rniTes in an air line west, or 
upstream, from the mouth of Dime Creek. The Wngrtlik urea is 
some 25 miles southead of the mouth of &yuk River and includes 
some mall placer tmetw near the southern part of the valley of 
Ungdi k River. 

The *logy of prts of this area has been examined by a numbsr 
of geolagi.iats of the Geological Survey, and their findings have been 
published. Harrin&nT0 has summarized not only the earlier re- 
ports but also the results of his o m  F;tudies. The geology of the 
different parts of the district show widely different charncteristics, 
so that it will be more useful to note the features of each area sepn- 

"Harrington, O. L, The gola and platInnm placers of the KiWalfk-%yuR &on. 
Alaska: U. ~3. Beol. R U W P ~  Bull. 892, pp. a M O n ,  1919. 



rataly rather than Do attempt to describe the geology of the district 
as a whole at  this place. It may be pointed out, however, that the 
junction betwwn the Paleozoic and older sedimentary rocks that form 
most of %ward Peninsula to  the west mtnd the Cretaceons rocks that 
extend from Seward Peninsula eastward uninterruptedly inta the 
Yukon region folIows more or less closely the course of Koyuk 
River for 15 miles from its mouth upstream. As a, consequence, the 
two parts, lying on npposite  ides of this line differ greatly in their 
surfwe fent~~res and geologic history, 

DIXE AREA 

me bedrock throughout most of the productive placer area of *- 
Dime Creek consists of somewhnt metamorphic members of the 
Mesozoic nndesitic rock4 similar to those already described in tha 
Buckland awn and at  the head of Kiwnlik River in the Fairhaven 7 
district. There are, however, in the neighborhood gome exposures 
of the old metamorphic schists and slates ~ n d  some exposures of the 
conglomerates of the Upper Cretnceous sediments and of the Ter- 
tiary and Quaternary basaltic lavas. 1Bot.h bench and stream placers 
c w r  in the area, and the pincers are m i n d  by ordinary open-cut 
methods, by dredging, and by shaft and drifting. Associated with 
t.he gold in the clean-ups is a mall  amount of plhtinum. Mr. Har- 
sington makes no definite datemcnt as to the original source of t h ~  
gold but evidently r e e d s  it as not the same ns that  of the platinum 
metals, which he beliepea probably were derived from n peridotite 
that crops out at & head of the Dime C m k  Valley. 

rU1 of the 27 reports that are avajlnblo fis to tho finenom of gold 
from the Dime area show that the p l d  is of exceptional purity kind 
has a remarkably uniform fineness. The lowest fineness reported in 
t h  records is 9509 the highest. 966, ~ n d  t h ~  average 956. T h i ~  average 
is only little below the record of 958 for the mverag gold of the 
lCsyukuk districk of the Yukon region, which stands as the highest 
averae for any of the placer camps throughout AEnska?l No satis- 
factory explanation of the high quality of this gold has yet been ~ d -  
~anmd,  and one is nt prewnt at a loss to understand the great 
difference ill fineness shown between it rind the gold from the &%r 
Creek Vnllq- in the Bucklnnd nwx, ~rhicli appears to have originated 

T 
from .cx>rnpsrabla sources and to 11nce hen unlocked and concsntrated 
t hmnph mnny of the same geologic processes but ' svemps newly 
80 points lower. 

nTha floae nltnllarlty kt-  the nnmea Kosi~lc and Eoyuhuk dgbt b? sommltat cnn- 
fnrlng to u $raon not tarnlllar wlth Alaska. Thes. howwet. refer to entlrelf dStTw+-nt 
parts of the Territory, n ~ ~ d  the prlnrlpnl plarer arc-as in mcll srp seprrrntml from Itloss 
in the other bp nn nlr-llne dlcltnace o t  more tlmn 300 mllea. 



BWEEPBTAKE AREA 

The principal placer cleposit~ in the Srreepstitke lie some 8 to 
10 rniIes northwest of those on Dime Clwk. Tbroagho~rt the southern 
downstream part of the ~n l l cy  o f  S~reepstt~ke Creek the- bedrock is 
r o m p s  dominantly of m c m l ~ r s  of the Mesozoic volcanic mcks, but 
the headwaters of mnny of the brandies that unite to form the main 
stream rise in the grnnitir mnss th3t n l w  fo ims p ~ r t  nf tho divide in 
rnrhich Quarts Crcek, of the nrea at the I~eaci of Kiwalik River, and 
Cub Cmek, a tributnry nf B u r  Creek in the B~icklni~d area, have 
their mum. The placer deposits on the whole are rather shallow, 
and the fragments of rmk, ws well as of the gold, are rathcr rough and 
anp;ulsr RS thong11 they hnd undergone only little movcm~nt~. Small 
amounts of platinum metab occur in the planr clepodta, hut pm- 
s~lrnahlbly have been derived from mme snulre other than that which 

t fiirnished most of the gold. 
Only two reports am a~ailable in the Gcolol$ical Survey as ta the 

fineness of gold from the placer deposits ill the valley of Sweepstake 
Creek. These show fineness of 835 mrl 837, with an average of 836. 
This average is sornewlult lower than that shown for the gold from 
Quartz Creek, namely 860, although tlkc geologic conclitions in the 
valleys of these two strercms nppetkr to  be essentially identical. It is 
surprising that the average of the golcl from S~eepstalre Cmk,  as 
sliown by these rworcls, is 120 points Iotrer than that from Dime 
Creelr. Possibly the fact of the closeiless of granitic rocks in ths 
heactwatem of the Smeepsbke Valley and t.lw entire absence of this 
type of rock in the Dime Creek trnlley is largely responsible for this 
grent differenm, if, as sePmn I ik~ly,  the miner-alizatinn in the two firem 
was related to the pmplws t h d  accompanied ~ n d  followed em- 
plncement of these ipneons masws Inter in the Cret~ceous 01- in tho 
Tertiary. 

UfIQALlK AREA 

Unlike tllc two nrens in the Koyc& district descrilml nbove, the 
Ungnlik ares, lying east of Norton Bw, contains no rocks that are 

r recognized as older than the Uppcr Cwtareous. Some di~wrninntad 
particleu of gold have been recogniz~d in the unco~~sol idnted deposits 
at  a number of plmes in this ama, but the orlly deposits that have 

e been mined on a commercj~l wale are those in the southern part of 
the valIey of Ungalik River and especially in the vicinit,y of Bonanza 
Creek. These deposits wem clescribd 72 ns 11nving for their bedrock 
rlark slatas nnd shales of Cretnceolls age. A short distance north of 
Bonanza Creek are conglnrner~tes that are blieved to mark the b-1 
member of the Cretaceous sequence in this region. About 6 or 7 

"Smlth, P. 9., and IFaktn, TI. Sf., op. cit. (Btill. 448), pp. 105-108, 1911. 
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miles east of the placer deposits a co~~sl>icuous peak, Christmas 
Mountain, is formed of int.rusive diorite and xyenite porphyry, which 
cuts tlirough the Crehcaous sedimentary rocks. This intrusion is 
believed to bo the so~~rce  of the mineralization that supplied much 
of the gold thnt wna later collected in the placers of the adjacent 
areas, By thus nttributing the mineraIization to thk specific in- 
trusion it is not intended b imply that other similar intrusions do 
not occur at other pl~lcw in the tGma that have not yet been explored, 
or that the effects of that intrusion rere restrichdl to the immediate 
vicinity of the part of the intrusion that is now expsed. In fact 
the effects of Ithis mass are to h recopized in the small dikes of 
p u i  t ic cornpi tinn that cut the bedrock in the vicinitg. of the placers 
~ n d  intdnced sulphides ancl other metallic minemls illto the shales 
near their contncts. 

Only one record of the fineness of the gold from the: placem of 
Bonanza C m k  ja now avnilabk. This shows gold of high purity, r 
with R finene~s of 986. Smith desmiberl the gold that was h i n p  mined 
n t the time of his examination as medium coarse and of a dark-reddish 
<*lor. S ~ v e r ~ 1  nuggets were seen that had fragments of quartz still 
ndlerinp to them. The largest nugget that had bePn found up to the 
time of his visit weighed somewhat more than an ounce. Much blwk 
sand was recognjzd in the conce~tratcs, but garnet or so-called "ruby' 
sand was practically ~ b s n t  from all parts of the creek. 

33y far the larger part of the gold that hns been won fmm the 
pl~cers  of Sslrtlrd Peninsula has come frorn those of the Fome dis- 
trict, by wlucll term is included the area within a rndi~~s af 20 miles 
or so of Nome, Many types of placers occur in this district, including 
benches both of plvsent-day and of ancient times, stream placers nloi~g 
present streams or as benches n h v e  or &law the present water grades, 
and old stream chnnnels that were formed so long ago that the2drain- 
age coursw they followed differ greatly in direction frorn tho* of the 
nearby present-day streams. Glaciation also affected the northern 
part. of the district so that tongaes of ice ak oiic time surmo~mtecl 
highla~lds that now form divides between different rlrainap basins. 
Tiless and many other facts relating to the Nome district haw heen 
learned in the courae of the Geological Survey's investigations of the 
district and have been samrnxrised by M ~ f f i t . ~ ~  According to them 
investigations, the bedrock throughout the placer areas of the Nome 
district is predominantly highly metamorphic scllists and limestones, 
~ ~ h i c l l  have been called the Nome group and have b n  a s i p e d  to un 

MnIamt, F. H.. Gmlngg of tbe Home and Gmad Centml quadrnnglw, Alaska : 0. 8. Ckot. 
B a m y  Bull. 538. 140 pp.. Illla. 
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mrly Paleozoic or pre-Paleozoic age. Cutting these old sedimentary 
 mocks nt a number of places are greenstone dikes md ~nasses that mere 
itltrnded lato in the Paleozoic or possibly in  the Mesozoic nnd hare 
t,]~emselves b e ~ n  extensively deformecl and altered. Later than any 
of the mckn, them \\rere intn~sions of granitic racks. None 
of the granitic racks occur in close proximity to the ricller placler 
amas, tlie neamit known locality king at Cape Nome, soma 10 miles 
br more east of &me, and the most extensive areas being in the Kig- 
luaik Mountains, which are some 25 miles or more north of Nome. 
Mineralization in the f n m  nf inllurnerable small &ringerr; and in 
places Targer veins is widespread in the rocks of the Nome group. 
hiany of these veins contain risible amounts of nletallic minerals, but 
many are cornpod entirely of quartz. There tlre also indic~tfons of 
rlisuerninatecE mjaernls in the xhists that are not connected with any 
apparent direct veination. All tI~ose types of mineralization doubtless 
furnished materials thnt, when loosened from their bedrock sourm and 
sorted and cm~celltrnted under thn rnried natural procwses of wmth- 
,>ring and transportation, hn1.e contributed to the form~tion of the 
plncers. 
On almost wery s$l-etim ilk thc vicinity of h e ,  at m e  time or 

another, some plmer gold has b~ei l  mined. In order that the avail- 
nblc rerords of the fineness of gold from some of these deposits may 
I~R presented in some systematic order the, district has been subdivided 
illto five smaller xiws. bnsed on t h ~ i r .  pogm~phic loclction. T h a  
alras 11aw been called by the ~bbrevjnt~d titles Deaches, Snake River, 
N m e  River, Cape Kome, and Oregon. Tt  sIlould be understood that 
the Smns represented by these brief titles include all the tributaries to 
the strcnms named and the contiguous area; thus the term Snake 
River nren, for instance, should more, properly be amplified to "Snake 
River and  it^ trjblltnries and the areas contiguous thereto." Each 
of these arenn will be discussed in more dctnil in the sucmling 
pages. 

All of the svnilnble ~.emrds of the fineness of the p l d  from the 
Nome district shows thnt the gold is of remarkably uniform qunlity 
and of modarntely hidt fineness. Of the 76 records tabulated, only 
one shows gold Im tban 840 fine, a i d  none are higher than 905. 
This n~srked uniformity. which suggests tile generul sjnlilaritg of 
conditions of plnrpr nccurn~~lation th~augl~out the district is in rather 
strong contrast to soins of the other districts of Sewad Pnninsul~, 
such, for instanc~, ns Council rind Fairhaven. 

BEACHES 

The frabuIousIy rirh h ~ ~ c l i  placers that led to the early rush to 
Xome and that w t w  lnt~ir ~ n i r p a ~ e d  by the buried nncimt beach= 
that lie seveml miles jillai~d are perhaps the most distinctive of the 
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placers of the Nome district. The gold-bearing portion of the pres- 
ent beach extended for a dozen miles or more both east and west of 
Nome, though the richer portion occupiecl a m ~ ~ c l ~  more restricted 
tract. The principnl prodtlctivr: portions of the old beaches were 
between the southern parts of tho Nome and Snake River Valleys 
and in the tmct between tho present shore line and the mky hills 
that lie some 3 or 4 miles inland to t,he north. Obviously the bulk 
of the unconsolidated deposits of which thew beach placers are m- 
posed has beon brought into its present position by the work of 
streams and marine action. '13a interrelation between these various 
processes during tho time tho deposits wero king mxwnulatd and 
in the long time that hns eInpsed since the owan withdrew from its 
former inlmd strands presents a complex series of events that have 
not yet been satisfactorily worked out in detail. Even the age of 
the different old beaches lzns not hen  thoroughly settled. Certain 
fwils  fmm the older of the ancient beachcs were identified by Dkll 74 

as Pliocene and others from younger of the ancient beaches as Pleis- 
tmne to Rent. Somo doubt bas been raised as to the dependence 
that can be placed on the paleontologic evidence, which seems to run 
counter ta some of the physiographic evidence, and Brmks mgarded 
all of the coastal pI~in deposits near Nome as Quaternary. 

Twenty m r d s  of the fineness of gold from the old bewh deposits 
near Nome have been tabulated for the present investigation. For If. 
of thess records unfortunately, only the actual amount of fine 'gold 
and silver were stated and the amount of dross was not given. To 
urn these m r d s  that involved more than 580,500 ouncm, therefom, 
sequimd the adopt.ion of some wulllption. While mognizing the 
fallacy of the procedure, the finen- has been computed though no 
d m  h d  originally been p-nt, and as a result them records are 
perllsps thm tn six p i n t s  higher than they would have been had the 
fuH information been available (i. R, the sum of silver and gold was 
taken as 1,000 instesd of perhap 9% or 992, as seems to be the usual 
character of the beach gold as shown by the other analyses), The 
range of all 20 records was from 376 to 9033/,, with an average of 898. 
The average of tho 11 records mentionmi above, computed separately 
by th0 method outlined, is 901, and the averrrge of tho ot.her 10 records, 
also computed separately, is 896. It is therefom evident that the in- 
exact method used does not introduce a significant error if the &Vera@ 
fineness of the gold from thew old beacl~es is msarnd tu Ito beppmxi- 
mately 898. 

74 Dall. w. H., Pliocene and Pl+lstrreeae fnsratlls from the Arctic C M R t  0t b2askn aad 1 1 1 ~  
aurlfwoua b e a c h  ot Nome, Norton Bound, AIamklra : U. 8. 0~01. IJnmey Prof. P l p r  f 25, 
pp. 2 M T ,  1920. 
7P Ermlrs, A. R., pm8onal communlcatloo. 
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Although the records of the gold from a11 the old beaches shows 
ganeral marked uniformity, the one record available from the so-called 
"Socsond Beach," which next to the pwsn t Iseaclr, is the youngest in the 
nrea, indicates a Zomr fineness (816) t l ~ a ~ z  that of the @Id from any 
of the other beaches for which m d s  are available. The diffemnca 
between the mcods of gold fi-orn this beach and t Iie average from the 
other beaches, however, is so smnll thst on the hsis of a single report 
it seems unwarranted to place mudl ~rnpli~sis on the record as it now 
stands. 

mma a f v m  A g e d  

Entering XQI%OII Somd at Some is Snnke River, ~vhich drains much 
3 of the country immediately west of the town ar~d whose headwater 

tribt~bries rise in the highlands some 20 miles or more inland. The 
valleys of several of its eastern tribntsries-Little, Anvil, and Glacier 

?. Creeks-were the sites of famous plncsr deposits that becnme well- 
hewn to mining men throughout tho world; a i ~ d  scores of less well- 
known deposits scattered throughout t,he valley of almost every s t m m  
in the entire basin h v e  wntrihutd more or lw plnocr gold to smeU 
the l a r e  total: that has came from this area. A lorn pass in the divide 
at  the head of its northern tributary, Goldbottom, was the mute in the 
past by which glacial ice, originating in the Kiglnaik Mountains to the 
north, spilled over a short distance into this part of the basin of Snake 
River, Except for this relatirely slight incursion no glaciers am 
hown to have invaded ally part of the Snake River Valley, but 
boulders of foreign rocks ha\-e beebeell found in a number of plaoes where 
their presence call only be explainwl as due to drainage celranps induced 
by t,he occupation of mnle of the valley by ice or to other as yet little 
understood stream diversions. 

Throughout most of t h e  Snake Rimr area the bedrock is preclomi- 
nantly mmpseci of the very allcient schists and related rocks of kha 
Nome group. In the vicinity of Anvil Peak, toward tho aouthe~~.tsm 
limit of the drainage bnsiiin of Snake River and in the headward por- 
tions of the vnlley, thick much metamorphosed limestones form the 
principal outcrops. No granitic igneous rocks have bee11 r m g n i d  
at any place in the Snake River area, but two small tr- of granitic 
rocks are h o w n  within 2 or 3 rnil~s of the northern limit of the basin, 
and much larger areas fire blown in the Kigluxik Mountains, 10 miles 

t or SK) farther north. Some ancient dikes of gree~~stone cut the schists 
but ~pparently none of the* are extensire or had significant effPct in 
ii~trod~icing rnineral!zatio~~ that ft~rnisllarl gold to the placers. 

Mauy of the streams trihutazy to the wuthenl part of Snake Riwr 
haye R Iarp part of their co~tms in the. mastd pl& section wFlere tile 
ancient be~ches occur. Some of the p l d  h m  the valleys of tile first 
eight streams listed in the following taMe map tlwrsfore h reprded 

S1006-41-8 



as more closely mlatsd to those old marins deposits than to typical 
stream placers. The m r d s ,  however, &ow no notable difference in 
the fineness of the gold from the placers of Anvil Creek, which lie 
outside the maml plair. area, and those on Wonder Creek, which lia 
entirely within the coastal plain. In fact, the extremely small range 
of fineness of the gold h m  any of the pIacers in t h ~  Snake River Basin 
is notewolthy. The only available record of h e n -  of gold from 
stream9 tributsry to Snake River frorn the west is that for Monument. 
Creek, which is 902, OP slightly higher than the general. average for 
the whole area. 

The gold from various parts of the Snake River a m  differs greatly 
in physical characters and appearance. Sum0 of the gold is rusty, 
where some is bright; aome is  in rather mall flakes, wltereas some is 
chunky and rather coarse. M a t  '' m r d 8  the fact tha t  the gold from 
Anvil C m k  was rather chunky and much of it ww in nuggets, aspaci- 
~ l l y  i.11 the vicinity of the Discovery Claim, wl~ereas farther downstream 
it w a i n  smdler pieces. It is perhaps significant to nota that the largest 
nugget so far found in Alaska came from a bench claim east of the Dis- 
covery Claim 011 Anvil Creek. This nugget had considerable quartz ad- 
11~ring to the gold so that its gross weigllt.was 182 ounces. The amount 
of gold it contained, calculated at the old price for gold, of $20.67 an 
ounce, was $2,660. Two other large nuggets that were found near 
the same p l m  wera estimatd to contain $1,500 md $1,700 worth of 
goId at the old price of gold. Unlike the gold from Anvil Cmk, most 
of that m o v e d  frorn Glacier C m k  and its tributary Snow Gulch 
was in rather small, well-worn particles. Mast of the gold from Rock 
Creek is in such fine flakes that it is difficult to recover except by the 
use of quicksilver. 

Grmk 

ma~a Rlver .................................. ...> .............. .,.... 
Dry .............................. ................................... 
Newton ..............................--.-..--........--.....-.--...... 
RoYyoks .-..., ........................................................ 
Canter:. ...................-.--.-....--.--...-...-.....-.-.-....--.-.. 
Wonder.:. .................................-.. + ....---........-....... 
Lirtie. .....................---.-.......-.........--.---...-......-...- 
Moon fight ........................................--.-........--...... 
Anril ........... ...... ...-......-.....---...........---...-.-........- 
CIlncler.. , ............................................................ 
S l l U W  owloh.. .............................. -..-. .... 
Monument. ..........---... ++ ..............---..-...-...-.---.- -+ .... 
Rnck .. .._...-,-...-...-u-L--------- ...........................-...... 

TOM.. ..................................... *. .................. 

mM~fUt, F. H., op. clt. (Bull. 5581, p. 83. 
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ROME TUVEE AREA 

Many of the features of the Noma River Vnlley are close counter- 
parts of those of the Snake Rix-er area. ltlmdy described, but there 
are wvenl noteworthy differences between the two. Perhaps the most 
noteworthy is that Nome River heads well into t,he henrt of the Rig- 
luaik Mountains and thus t r a y e m  belts of rock that &re entirely 
~ b w n t  from the valley of Snake River. In these mounhins, as aIrertdy 
noted, there are extensive areas of gr~nitic intrusivee that cut dl the 
older rocks and may have had an effect in introducing mineralization 
that contributed d u n b l e  metals to the placem, tlmugh no placers are 
being mined in this part of the area. These rnounhins were also the 
mt of Alpine glaciation during the Pleistocene, ancI the tongues of 
im from them extended for some distance soutlrward, occupying part 
of the area that now is tributnry to Nome River. Even outside the 
n m  actually occupied by the ice the detrital rnttteri~l, derived by the 
glacial erosion, was spread out by the action of the flood of wtatem 
which resulted fmm the wnning ~ n d  final disappearanm of the glaciers. 
Greenstone intrusive are rn~lcll more numerous and m u p p  larger 
apeas in the vnlley of Eome River than in that of Snake River. Like 
Snake River, the so11t.hel.n psrt of tlla course of Nome Rher t.wve- 
the coastal plain province, and some; of its tributaries, noted in the 
accompanying table, have their valleys practically restrictwE to the 
m&al plain. Otter Cwek and Tripple Creek belong to this group. 

Fineries# of placer #uFd front A'onte R ~ C E ~  area. Nowe dastrfct, of Kewnvd ~'eaw?lsfa 
reginit 

I Only one remrd less than W4. 

Creek 

-- 
o m .  ................................................................ 
Trlppb.. ............................................................ 
~ l l h ~ m .  . , ............................................................ 

............................................ Nnma R i m  near next*. 

The fineness of gold ~.et~)l.cled in the p~rceding tublt d m  not differ 
greatly frwm that reported in earlier pages s~ b ~ i n g  in general charac- 
teristic of the gold from the beaches or from t h ~  Snake River a m .  
The widest divergence is of the gold from placers a t  the junction of 
Nome River and Dexter Creek, which svernges nearly 20 points less 
than the average for the men. Some dm~ht. is felt as to the correct- 
ness of the one m r d  of gold frnm this place that is given as 826v2 
fine, for this its nearly 25 Ishints Iower than that for any other deposit 

nuxtnr ............................................................... 2 w -lu,5 893 
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in the area. On the other hand, even if that record is excluded the 
other six rec~rds from this same locality indicate gold about 869 h e ,  
still considerably lower thnn the average for the other parts of the 
area. Moffit notes that the gold from Osborn C d ,  e tributary from 
the to Nome River, is coam and bright and most of it is moot11 
and well rounded. Small nuggets weighing as mnch as rtn ounce 
or so have been fairly common in its placers. 

UAPE W O X E  AREA 

The rookg IleadInnd, Cape Nome, that juts out to the shore line 
some 12 miles east of Nome presents some geologic ferrtt~res rrnlike 
those forrnd in any other parts of t.he Noma district, For an area of 
several squ~re miles 8t and ~djecent to the cape the country rock is an 
old granite mass unlike the granites referred to in earlier pages as 
occurring in the Kigludz Nountains. The relation of this granite to 
the nearby metamorphic sediments is so obscure that it has not yet 
been satisfmtorily determined whether the granih has been intruded 
into the schists or the old sediments laid down on top of the granite. 
This rocky headland aeems to haw stood for a long time, a prominent 
point against which the SPR beat and seaward of which no coastal plain 
is found. To the west, however, forming a tapering tract that widens 
to the we, occum a coadal pIain comparnble to that nlready described 
In the Nome River a m .  Rising in the hiIIs north of this plain arc* 
a number of small streams whose valleys are partly cut in the old hard 
m k s  and partly in the unconsolidated coastal plain deposits. 
Records sre now avnilable to the Geological Survey from only two 

of the valleys of smalIst.rearnsin this area,namely,Rastings Creek and 
Alma Gulch. Thm mords of the fineness of gold from Hasting 
Creek show a range of 842 to 878 and an average of 868. Ona record 
of gold from Alma Gulch shows a fineness of 872. These records indi- 
cated a much lower fineness thnn that for  most of the &earn and beach 
pIacers of the Noms district, but the fineness of the gold from AIma 
Gulch is not greatly diff emt  from the fineness of gold f mm the; Second 
Beach, in the vicinity of Nome, namely 8%. This is not stntnge, as the 
Second Beach has been recognieed as R topographic featum in thepicin- 
i ty of Hastings Creek, as well as at a numhr of intervening points be- 
tween Nome and the C R ~ .  

Although some placer milling has been done at  a number of places in 
the part of the Noms district that 1 ies west of the Sn~ke River a m ,  the 
production of gold has been small nnd the various camps ham mot hen 
examined with the d q p e  of thomughnws that has bwn given to the 
more productive ctamps. Tn pnel.al this western arpa is comparable 
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to the other parts of the Nome district in thlr;t the bdroclc is dominantly 
formed of tho old sedimentary members of Ithe Nome group, with 
some subsequant int.rusions of the membeb of the greenstone igneous 
group but without &rig knew11 occnrrenceb of tho granitic intmsives. 

The only record of the fineness of gold from this western area is a 
single report from Oregon a trib tary of Cripple River that. 
enters Bering Sen wmc 12 miles west of N me. Tho headward portion k of the valley a£ Otrgon Creek is carred mainly in A 1nrg.e tmct of 
metmorphie limestone, but the lower or &tern part of this valley has 
for its bedrock chloritic schist. The gold 'is described as fairly coarse, 
but the p i n s  are usrlnlly well-mundctl and hrigl~t. Sornn nuggeh of 
bismuth are reco~vered i n  tho concentrates from these plt~ers.  330th 
creek and hnch placers occur in tho vnlley of Oregon C m k .  In  the 
overburden of the bench deposits are found some large boulders or 
rocks foreign to the drainage basin, stlch ,as granih and gneiss. The 
single w o r d  of the fineness of gold from this area is 899. This is 
closely similar ta the fineness recorded foc most of the placers in other 
parts of the hTorne district. 

PORT CLAItINCI DIPTRXCT 

The Port dllnrenco district lies some 5h m i l ~ s  or more northmst of 
Noma and takes its name from the iiedrby IrtndEmkPiI body of watar 
that affords prncticnlly the only prohted hnrbor on the entire mast 
of Sawad Peninsula. 'Placer mining ilr this district hrts a n t e d  in 
the past in two pri~mipnl areas-one to the nortll~nst and the other to 
t.he southeast o f  the Rrrn of Bering %a. Tile principal t o ~ ~ u  in the 
district is Teller, on the santlnrn shox at the head of Port Clarence. 
This namo llas been adopted to designate the entire aren lying south 
of the town, and the nnme Agiapuk l i d  been adopted for the nortl~em 
ares, which lies princilmlly in the v$lle?- of Agiapuk Hiwr. For- 
merly them m-as some gold placer min'ng in the country still farther 
nort,hmst of Teller, but illis has lmn 1 rficticaFly discontinued of late 
yen+ mnd no nccurato recorcls of the fi~leness of the p 3 c i  that mure 
in the placers of that Inow remote awa are now availtthle to the 
Cfeologicrrl Surrey. 
In general, tho geology of the Port blarenca district is comparable 

with that  o f  some of tlw districts in 0t11t-I- pnrt~ of Smvard Peninsula, 
ilotttbly Koup~rok, Il'o~ne, and Faiharen. The bedrock throughout 
the eastern part of the district is composri of highly mehrnorphic 
schists of the Nome gwup, but to the north and west are the very 
extensive arens of Iinlestor~e belonging to the m-called Part Clarence 
limestone, of Ordovician and Siluriap nge. Southeast of Port Clar- 

"Collfm, A. a., Hem, F. L., Elmtth, P. a., nnd A. H., op. cctt. (Boll. 8281, m tiZ- 
816, 1908. 
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enoe Bny are innumerable intrusio~~s of greenstone cutting the  hi&, 
Many af the hills to the north of Teller are capped by basaltic flows 
that n.em evidently poured ont in Tertiary or later times. Other 
than the penstones and htlsnlts no igneous rocks are known to occur 
in tlw di~trict thnu~h some 25 miles sol~theast of Teller, in the Kig- 
luaik Mounhins, p n i t  ic int rusives are common and have consider- 
able amnl extent. 

TEELER dsEA 

The principal placer deposits in the Teller area have beebeen foulit1 
in tho vnlleys of Bluestone River a l ~ d  its tributaries, especially Gold 
Run. Smaller deposits, 1iot.r-ever, have been mined at a number of ? 
otlrer pIaces within a rariius of 10 miles of Teller, especially in the 
 valley^ of Dem and Coyote Creeks, which enter Grnntley H ~ r b r  some 
'I and 2 miles, respectively, east of the town. The deposits in the 
valley of Bluestone River belong to two distinct kyypes, namely, creek F 

HIICI lwnch placers, The p1d recoverecl is generally dark and much 
of i t  is stainetl with an i ~ o n  coating. In the vicinity of the ,placer 
rliggings numerous greenstone bodies in the form of sills or dikes 
intrudu the chloritic and graphitic schists and pres~~rnably had somo 
effect on the mineralization that supplier1 gold to the placers. This 
relation is shown by the fact tl~st a number of nuggets have been found 
in which tho gold is adhering to und intercalated througl~ pieces of 
the p n s t o n e .  Most of the gold is in fairly large pieces; in ffat, 
during the season of 1986 on one property a nugget weighing 22Vi 
ounces, 2 of 12% onncea, and 12 m~ighing more than 5 ounces each 
were rwcovered i H the course of the yemr's work." The large boulders 
of resistant p n s t o ~ l e  that. are abundant in many of the s h a m  f m ~  
natural harrier0 that are excellent. places for the lodgment of gold and 
for protecting the g ~ l d  against the usual wear caused by h a m  trans- 
3)ortat.ion. It is in such L'po~kets" t l l ~ t  the la~ger nuggets am found 
and thnt rich concantrations wcIlr= 

Fmm placers near the jnnction of Right Fork and Bluestone River 
Hrnith recorded the fact that in rr, lot af gold worth more than 
$1,000 almost all the smaller pieces were shotlike in form and uni- 
formly bright in color. Some wire gold murred in this lot, one piem 
being ne~1-1y 2 inches l ~ n g .  !l'he largest nugget was worth about- $72 
at the old price of gold. None of the p i e s  of gold showed signs of 3 

low travel, and several pieces could only have come from nearby 
loc~lities. 

Five records of gold from the placer deposits of the Gold Rnr~ 
Valley show a mnge of 880 to 892 and nn w e r a p  of 885. It is perhaps -- 

*8mttb, P. I., M I l m l  h-y ot -4lmh In 1836: U. 8. GeoL Survey Bull. 897-A, 
p. 434, 1938. 

Srnlth. P. 8.. Recent developmnta In muthem &mwd renlnsuln. Naaka  : U. R. Cml. 
Survey noll. X79, pp. 2R74M,l909. 



PINEBESS OF GOLD FKOM AUSKA P L A C I F ~  259 

dgnificnnt that of two lob of gold obt~il~ell fro111 the snma clean-up, 
one of n-llich consisted exclusiveIy of nup:g& and.tlm ather of the 
smaller particles, the fineness of the nuppt,y lot wna RBS H I I ~  of tlta 
other lot 880, which is exnctIg the rerers of whne would have hecn 
expectecl theoretically. Olle report from placers dredged on De* 
Creek gave a record of 902 for the filrenew of the p l d .  The foregoing 
six analyses shorn an average for the area of about 888, which is 
rather close to tlmt showi.n by the records of the p l d  from many flP 
tlw other S e d  Peninsula nwas. 

-? Immediately north of Teller a rulmbr of small sttul.ams empty- 
ing directly into Grantley Harbor have the scenes of ,wme plawr 
mining in the past, Of t h e  the most productive has baen Snr~set 

* Creek. PracticalIy no mining in the YHIIPJPF~ of any of tliese stream.; 
is now iu progress, and as no mrcls of the finenew of their gold are 
now avr~ilable to the Vmlogical Sur~ey  they may bp d i m i d  without. 
further comment. 

Aginpuk River drnins nn nrea wvertll l t u ~ ~ d d  miles in extent, 
but ~t few p l m  within it have placers of economic importance 
been found, ~ n d  for thorn few no m o r d g  of the finenm of the gold 
nm avail~ble except for deposits on Swanson C I P C ~ .  Swanson Creek 
is a southern mnll tributary t h ~ t  I 1 ~ t - d ~  in the hills of the water- 
shed between the, st~~ttrrl~ t h n t  flow ~011th direct into Grantley Har- 
lmr and those that flow north to join Afijnpuk River. Much of the 
badrock in the mlley of Sw~n~ion  Creek conside of the massive, some- 
what metnmorphosed limestone of Silurinn and Ordovicitln awnear 
iLq contact with the older mliists and slates of ths Nome group. On 
the whole the bedmcks in the valley of Agiapuk River seem tO b 
somewhat less l~envily metamorphosed than the rocks elsewbare that 
are correlated with tllem. Furthermom, there weme to be much lass 
mineralization in the form nf qunrtz veins and stringers than in the 
more product in plmr areas of the peninsula. 

1 The two  ailab able records of the fineness of the. gold from plitcem 
on Swanson Creek show a range of 888 to 892 and an average of 
890. T h i s  is pnrctic~lly iclentical with the record of t h ~  fineness of 

5 
the placer gold from thr Teller rrrea to the sauth, thoagh, as noted, 
many features of the geology of the two arerss show ratlrer striking 
differences. 

SOLOMON DI61TRICT 

Soma 80 miles nearly due enat of Nome and 20 miles west of Bluff 
is the sm J1 set tlemmt of Solomon, whjch long served as the center 
for a placer mining are& that extended for 25 miles inland tm the. 
north and 10 miles OF so to the east and to the west. At various 
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times in t.he paBt prodactive p lmr mining has been in p r o p =  on 
n1rnost every one of the stmms, large or mall,  within this district, 
but of ltlt,e yems activity has dwindled antil at only a few sites is 
mining now being carried on. 

The general geology of the district was mweyed by the Gmtogi- 
CRT Survey many years ago during the t h e  t h ~ t  mining was active, 
nnd t,he report of that work hns been t,he bnsis for most. of t.he fol- 
lowing  statement^.'^ The southern part of the district corlsists of a 
tmct of constd plain that tapers eastvrtrd from a width of more 
than 5 miles in the vicinity of Solomon unt3 it is entirety cut out 
near Topkok Head. To the north this plain ja  succeeded by broken 
hills, soma of whose s~tmrnits rjsc to heights of mom than 2,000 feet 
nbove the sen. A wide variety of different kinds of sedimentary rocks 
clop out on these uplands, but dl of tllem am conaidered to be of 
early Palmzoio age or olckr. These sedimentary rmks mmist ? 
mainly of highly metnmorpliic micaceous and cldoritic sckists and 
rnmive rect.yst allized 1 imes tones. The schists, especially, include 
many quartz veins and lenses. I n  11 broad way these sedimentarg 
rocks may k correlated with the so-cttlled Noms group, of w l k h  
they were originally consiclered a part. Intruding khe older mem- 
bers of the scclimcntwy sequence nre s h e a d  basic intmsives of 
,peenstone habit. Them is nlso an 013 series of metamorphic rocks 
that am interpmhl as hnving originally been formed through ig- 
~leous proc~.ws and subsequcnt.lg metamorphosed. Some mineraliza- 
tion w m s  to have ~wompnnied the intrusion of the &reendones, 
but so far as known tllere wns none attendant on t,he formation of 
the m k s  that now r lppr  as metamorphic equivalents of original 
igneous m k s .  Mineralization, however, is widespread in dl the 
nrwa mupicd hy tha sedimentary mks ,  not only as didinct vein$ 
nncl stringers but in the form of bmadIy diwminnted deposits not 
d i m t l y  ts~eertble to any specific source, 

The plmera of the Solomon district gmup tliemwlves into t h m  
r~ther rlistinct area+those Chat lie in the basin drained by Solomon 
River and its tributaries, thorn that lie in the basin of Casudepaga 
River or I t s  tributaries, and those that occur in or near the coastal 
plp~in area and that will hero be referred to rls in Qle Spmca Creek 
HRR. Solomon River discharges into N o h  Sound, bnt Casadewa 
River lies to the north of the Solomon River Vdley a~ld discl~arges 
into Xinlduk River, on which Ce~ii~cil is situated; that stream, by 
devious c o t ~ m  and under a diffemnt nnmo, f in~lly empties into Chlof- 
nin Sound some 35 miles east of Soloman. The Spruce Gmk area 
Jim less than 8 miles in an east-northeast dimctian from Solomon. 

*gmith, P. B., Geol- mad mlneml remurcea of the ~alomon w d  Camdepxm quad- 
ranglea, %ward hniowla, A l a ~ k a :  0. 9. Qeol. Buwg BuU. 433, 234 pp., 1910. 
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SOLOFbOl RIVER AILEk 

Although the coastal plai~l deposits foiln benches nlong the sides 
of the valley of Solomon River for nearly 6 miles above its nlouth, the 
stream has incissd its co~lrx througl~ them so that hdrock is exposed 
in the valIey walls at inten-als all the wny ~ioi+thward from n point 
only 2miles inland from thecoast of Noi-ton Sound. In this pnl.l, of 
11s course therere is stroilg likelihood that the gold now found in the 
stream placem may have come from both the overlying gravel deposits 
and the nearby Mrock  sources. Tllrougho~~t the rest of the valley it 
s e m s  certain that tlie placers were formed primarily by norn~al stream 
a~irl weathering processes and the. gold came from nearby local min- 

1 eralizthtion. No eviderice of glnciation has beeit recognized in m y  pnrt 
of the valleys of Solomon Rimr or any of its tributaries. 

TII the following table thc arailable recolds of the finales of the 
gold in d i f f e ~ n t  parts of the basin of Solonloll River have hen listed. 

'1: Unfortunately no laports are nrnilable as to the gold from tile placers 
nmr the head of Soloa~on River, as for instance from Coal Cwek, 
where at one time coi~aidernhl~, dwdpng .~ct-s done. 

F t m s a u  of placer gold lrom @oElolotnoa River arm, lgolornon dislr icf ,  of Reward 
Pmfnmla regr'on 

C d  
! Knmber Rmw of Average ' 

- &  finen- ~rrenss  

................... bhmdn ~ t ~ t .  .. ................................ 11 m n ~ '  aes 
Mhowl.-. ............................................................. % -914 1 W7 
W& ................................................................. 1 m ,  
BIK H m b  .......-..... ... ........................................... 15 181M8.5 

Totat ........................................................... 26 ............. 
- 

I Qns leaMd only b l o w  as. 

Smith gives considei.rtble information regarding the character of 
the gold in the Solomon River Valley in the vicinity of Jerome Creek, 
about 4 miles north of Solomon. He quotes the operatar of the dredge 
that was mining at this place to the effect that m a ~ t  of tho gold recov- 
ered there was in small flakes but not 'Eflour" gold and appeared aimi- 

I lar to the usual f l a b  fine river gold. The operator further stated: 
I would judge that 95 percent of the gold we get by the dredging process Is in 

smaner pieces than 3 grains In weight. Out of a clean-up of $10,000, I would esll- 
5 mate that there wonld be $40 to$N in nWR@t8 weightng from $1 to $12 each [at the 

old prtce of gold]. The nature of the n u m t a  Is mug11 and scraggly. 

Abonf 1 p e m t  of the gold recovered at this place was said to be 
vary mwth washed gold that looks as though it hnrl been carried n 
long distance from its point of origin. 

, mSmi18, P. S., op. dt. (Bull. 483 j ,  gp. 16%181. 
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The low tenor of some of the gold from Big Hurrah Creek is per- 
haps to be ascribed to i t s  having been derived from the mineralized 
m e  adjacent to the Big Humh lode gold mine, whicll is the only 
lode mine in S w a r d  Peninsub that has been developed extensively. 
It should be noted, homs~*er, that only one of tho records from the Big 
Hurrall Valley sliows gold lower than 858, sn that if t h ~ t  low m r d  
is excluded the nveram finenew of kmld from the other pnrts of the 
valley moulrl become 874 illstead of 862, us s t a M  in the  table. In 
connection with the one low record of Rl: i  fiam the placer deposits of 
Rig Hurrah Creek, it should be noted that this determination was 
made of nuggety material selected from the gencrnl run of the clean- 
up and the rest of the material that WHS not r;uggety had a fineness of 
858. No sntisftwtory explanation can be ofleretl for the rather high t' 

firieness of the gold from Shovel Creek and iB tributary, West Creek. 
Limestone is pe1'111~ps more common in this drainage basin than else- 
where in the Solomon  rive^ ~mct, but otl~ormjw the geologic features r 

in both tracts seem closely compahble. 

BPIlVCE CREEK AEEd 

Although resembling in its gener~l physicrtl nspwts the coastal 
plain new Nome, that in the Solomon district differs in the important 
feature thtEt m far no con~parable extensive old k 1 1 e s  thrtt carry 
rich amounts of gold ~ R V B  been for~nd in it. At pl~ces h h  mate- 
rial has hen disclosed in pits have bee11 sunk by the miners, 
but in general the coastal plain d e p i h  in the vicinity of Solomon BI.B 

composed of detritus brought in by streams or of deposits formed in 
Iagoons that. do not appear to have been subjected to strow sorting 
by waves and shore processes. In the vicinity of Sprum Creek is 
practically the only place whem any notable mount of gold hss ken 
worn fwlm @kits that might ke dwd in p r t  at lmst as of baach 
origin. Even here the placers that have been worked partake more 
of the chamcter of deposits formed by sl.re~ms and slightly reworked 
hy the sea than of t*ppical beach deposits. In the course of mining 
rn t.he work mas carried farther and farther into the more con- 
stricted portions of the valley of Spruce Creek the deposits took on L 

increasingly the chamcteristics of normal strexm plmm. 
Most of the mining in the Spruce C m k  area was done subsequent 

to the examinations by geologists of the Geological Survey so that a 
informfition M b the detailed geologic fmts d isc lod  by those labr 
developments nre Ittcking. Four reports of the finenew of the gold 
from the placers in the valley of Spruce Creek am now available to 
t,he Geologid Survmy. These show a rahge of about 88% to 885% 
nnd an %Tern@ of about 891. The averse fineness of t.he gold from 
the Seaches nt Nome was approximately 898. The somewhat lower 
fineness of the gold from the Spruce Creek area perhaps is mainly due 



to the m r d s  relating more to gold from stream deposits in the 
a m  thm to gold from true hach deposits. 

In the early dnys of a~ in i~ lg  it1 Seward Peninsula there was con- 
siderable prospecting nnd development work in progress at u number 
of plnces in the valley of tlre main Casndepagtx River and in t h ~  
valleys of pmtcticnllg 1111 of its tributaries. These rtctivit.ies have 

Bminrilecl until of late years, except for t11e operatmion 
of one dredge nnd n little pmpwting, the whole awn hns bccome 
almost deserted. 

The gmlogy of the Cnsarlepaga area is in many respects e n -  
tially cornpalable with that of the Solomon Rimr arm, which joins 
it on the south. The general trend of the bedrock in the two nreas 
is in a ~rortl~erly directtion so that the same gcnaml quenca of 
rock formations RppeRrs in each and has k e n  subjected to essen- 
tially identical processes. The northern part of the Cmodepaga 
area, howa~er, lies not fnr distant from and to the south of the 
Rendeleben Mountains, which wwelw tlie scene of extensive vdley 
glaciers in tlre Pleistocene. AltIlough nono of these ice tongues 
act~~al ly  invaded ally pact of the Casadepaga area their proximity 
t,o it did ]lave an indirect effect, especially during the period when the 
glaciem .sere melting and di~t~ributing mat sheets of gravel over 
qnd beyond tohe cotmtrgr the ice had once occupied. The Dendeleben 
Mountains \rere also the site of numerous intrusions of granitic 
masses in the p1ogic  past. These p n i b s  may have been rontem- 
pmneous wit11 some of the iutrusive activities that resulted in 
mineralization of the adjacent schists. 

The only rep& that are now avaihble to the Gwlogiwl Survey 
of the fineness of gold from deposits it1 the Casrtdepaga ares come 
from placers near t.he central part, of the river valley in proximity 
WRuby Creek; whicl~' is close to' the point where- the ald road from 
Solomon, which crosses the divide at. the h e d  of Solomon River, 
first comes to Casndepagn River. Five reports of gold from this 
part of the 'Casadopsp River Valley show a mge in fineness of 

to 922 and an average of 909. This awrap  is not far different 
from that in the Iron Creek RNR of the Kouprok district, which 
is nat at all surprising ns the streams tributary to Iron Creek rise 
in the highland froni the eastem slopes of which the water flows 
into the drainage bnsin of Casadepaga Rives, whereas the water 
that flows nortlr land west is tributary to Iron Creek. The finenem 
of the gold from t.he C d s p a g a  aren is also not pat ' ly  diffemnt * 

from that of tha Taylor Creek area in .  the Kougarok district, 
though pa129 of thee  two are= lie more than 50 miles distant from 
eakh other. 
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NORTBWESTERN ALASKA REGION 

In spite of the enormous extent of northwestern Alaska the out- 
put of placer gold has been lass thm that from any of the other 
Alaska regions. This condition probably has resuItecl more from 
the remoteness of the region t.hm from the absence of deposik 
carrying p I d .  True, ell0 difficulti~s of access, the short working 
Eason, and the costliness of operations there necessarily xrequim 
that such deposits as can be worked profitably shall 011 the wl~ole 
be richer th~n those in n region whew these other handicaps are 
less severe. Tl~e finding of particles of gold in the deposit6 of many 
of the streams in remete parts of the region is constantly being 
reported, but the only areas in which significant mounts of placer < 
gold have been found ara in the valleys of Roahk and Kobuk 
Rivers. It seems extremely doubtful whether the geologic condi- 
tions throughout the v& territory north of the Brooks Range are Q 
suitable for the accumulation of placers t.hat will m p ~ y  the cost 
of exploration and development.. This conclusion is drawn because 
the general bedrmk and other gealogic featurea am not such as 
am found in any of the known productive placer regions of the 
Territory. 
The geology ant1 mineral resources of norkhwestern Alaska have 

been described and mapped by Smith and Mertie in w report 
issued by the Geological Survey. 

Tha deposits in the valley of Noatak River have never been mined 
in any continuous fashion, and the reports of the wcurrences are so 
vague tlmt they rest 011 little more than hearsay tales. Such informa- 
tion as is available regarding the deposib in the Noatnk Valley has 
k n  given in rep& by Smith.82 Gold from deposits  mar tha head 
of the Noahk Valley is said to be notable for its coarseness and for 
absence of flaky pieces. In form it was said to be worn rind flattetlecl 
so that it resembled pumpkin seeds and had a reddish color. At the 
old price of gold ($20.67) i t  mas reportod to he worth $19.20 an 
onnce, which would indicatd that it was at least 925 fine. These 
records, however, are so indefinite thtrt thq  have not bRen included I 

in any of the tables acmmpmyinp this report and d l  hot be 
discusad further. 

KOBVK DISTRXCT -? 

The Hobr~k district is t,he only part of 11ort1ln-estern Alaska in 
which gold placers that have b e 1 1  productive and that doubtless will 
continue for a long time to be worked are ki~own, a i d  for which rec- 

m b l t h ,  P. IJ., and Mertle, J. B., Jr,  Geology and mineral rewoarcee of northwestern 
A l h  : U. B. QeoL Sarvey BnU. 816, 351 m., 1930. 

"Smith, F. S., The Nontsk-Eobuk reglon. AIagBa: U. 8. awl. Sawey Bull. 686, pp. 18% 
142, 1818. 



FIRESESS OF GOLD FROM ALASICA PUCRRS 265 

as to the fineness of the gold contai~led i r k  them nre avnilable for 
the purposes of the present stndy. Liltl~ough the occurrence of places 
gold has been kmomn at. a number of plnces \vitbin the limits of the 
Kobuk Valley, there are two p r i ~ i c i l ~ d  naras in which mining has been 
especially act i~e .  These are in the vicinity of Shungna,k and near 
Kiana. The Shungnak nrea is some 150 miles in an nir l i n ~  P R S ~  twd 
upstream from the mouth of Kobuk River, RIICI the Kilttltt HWII is some 
40 miles east of the moutll of the Robuk. 

BXUWQHAK AREA 

The placers of the Sl~ungnak area thnt h ~ v e  been mined lately w e  
*r rather closely restricted to the valleys of the s~nall s t ~ r n s  tha t  rise 

jn the Cosmos Hills inmmdiately llortmll of the lom3ilnd of JCobuk 
River and not far from the settlement of Shangnak or are in the - valleys of snch larger streams as IIngolulduk 811d Sbm~gnak Rivers 
in thnt part of their courses where they QT their tribtttari~s trxvem 
thwe hills. The general b~clrock thraugl~wt this pnrt of the vnlley 
consists of blnsk slate rind schist and some masire beds of lime- 
stone cut by numerous small reiw srtd stringers of quartz. The age 
of them mh has not ~ P E I I  detenrrinecl wit11 precision, but i t  is bc- 
lisved that the schists aw not golulgcr t . h n  the early Paiecrcoic, wit11 
drong possillility t h n b  they mtty ttwn IJC pre-Palmeoic. T l ~ p  lime- 
8tonc is prohably wrnewhnt younger 21.11~1 most of the scllists. Some 
basic igr~eo~zl; rocks of pcenstcrne habit. cut the schists nnd lime- 
stones nnd 11nvo t h e r n s e . 1 ~ ~ ~  been rzubjact~d to rnouuitain-building forces 
by which they hare k n  p ~ t l y  sheared and have lost marly of their 
original chmact~ristics. Sone of these greensto~ies have been proved 
to have l w n  con~lected with valuable mineralizatitli~ in tl~eir vicinity 
nor to have contribi~ted gold to tlre plttlccrs. nnring the Pleistw,eile 
most of the rno~~ntninous area to the unrtll of Kobnk River was 
covered with ice, and glacial tongues r~xtclnd~rl dawll the vnllays of dl 
the lnrpr preexisting streams nnd evert cleplo-yed into the Iowlnnd 
of the Kobuk Riv~r .  The effect of these ice strenms was to scour nut 

1 
and remove much of the old cletritnl ~nalerial in the l a r ~ e r  valleys. 
As a result, sonle of the plnc~rs tlwt tlrc 11ow being n~inetl nre lam- 
nants of old deposits tlknt were not tlmtroyed by the plariprs; otbrs 
haw k n  formed. subs~gnently. ritlwr tl~rough t l ~ c  weath~ring thnt 

4 has broken doo-rvn the beclrock or tllroug11 issorting by prese~~t  streams 
of the material that had hun spwad out nrcr parts of tlw r0lllIh-y 
whem the glaciers maned rind melted awnp. 
The only specific records of the f i n ~ n ~ s s  of gold from the shun pa^ 

area relate to material from Dnhl Crepk, whicll is n small str~am flow- 
ing directly into the Kohuk, and from Tqnx ~ n r l  Bottldcr C m h ,  
tThich are t r ibntari~s nf KngoI~rktuk Rirer. The gold from DahF 
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Cmk mas dewribed by Smith n3 as reddish to brassy yellow in color, 
occurring in small pi- that were mme~hat spongy allti had sharp 
irregular outlines. A little mire gold is found, but it i s  not common. 
Several p d - s i z e d  nuggets weighing as much as 35 ounces hnve been 
recoveretl, and mnny of them I l a r ~  quartz adhering to the p l d  as 
though they had been freshly broken out of the original vein. Deter- 
rninntion of the fineness of fire lots of gold from Dnhl Creek sllomed 
a ranp of 7'12 to 834 and nn average of 805. Five rleteminatians of 
the finenem of p l d  from Boulder nnd Lynx Cweks showed a range of 
825% to 830 and an averttp of nbont 828. 

Although no specific ~secords are ~vnilable as to the finmess of the 
placer golrl from Shungmk River, some 15 milm west of the tom of < 
Shungnttk, it may be of service to cite Irere certain statements regard- 
jug the general char~cter o f  the pEcl frnm that pplace.""he gold is 
said to be reddisll, and tllot~gl~ not rusty it is not bright and shiny but 0 

has a dead luster. Its sliapc is quite chtlmcteristjc in that it looks like 
shot that have been flattener1 ul~der  the I~ammer and is often spoken 
of by pra~pectors nrs "purnplbnseed" goltl. Silver nuggets are wry 
common in the concentr~tes recovered in the corrm of the gold mining. 
Althougl~ nuggets weigl:hi~ig as rnl~dl as 2 omtces or more have been 
found i t 1  these placers mo9t of the gold is in m t t H  pieces worth from a 
fraction of tl. r ~ n t  up to fi c c ~ ~ t s .  The V R ~ ~ I P  of flle gold i s  reported tn 
be $16.70 an ounce, at rtlw old p r i c ~  of gold. This sug~vsts t h ~ t  its fine 
new is about 800, but intlsm~~cl~ as it is not kno?~,n 11-hetlier or not the 
quoted prim is based on tlw true vnllle of the bullion or includes certain 
l~andling and trentment c l~~rges ,  800 Ilns not heen considered accurrate 
e11oug11 tn be i~lcluded in the records that h ~ v e  beet] given in the tablw 
accompanying this report. 

The principal placer ~ninillg claims in the Kini~n area are on tribu- 
taries of Squirrel River, snmp 8 to  10 miles north nf the settlement of 
Kiana, 011 Kobr~k Itiver. This area hns not hen  visited by any mem- 
hers of the Geologicsl Slirvey since I910 so that little specific infomn- 1 
tion is available ns to the Inore recent rleveEoprnents except that within 
tl~er pnst few years there has been a greatly increased otitpnt of gold 
tl~rough the openti011 of a well-mechanized modern mining plant, Y 
Much of the bedrtxlk in the Kim* ~wt t  is schist ~ n d  associated con- 
torted and metamorphod limestone. Tllese rocks are pmbably corn- 
parable in age with cert~itl  of the schists and limestones of the placer 
areas in Sewnrd Peni~~sulu. As described by Smidl,RS the gold from 
different claims differs decidedly in its physical charncteristics. TITUS 

Wta. P. a, op. clt. (Ball. 6881, p. I%& 
"Bmltb,F. R.,op.clt. (Bn11.63%),p.132. 

Brnlth, P. S., om cit. fBnll. 6.961, sq. 33b187. 



FINENESS OF GOLD FROM ALASKA PLrACERS 267 

the gold from one of the claims on Klel-y Creek was described as oc- 
curring ~ndnly in pieces, fen- of which were ~ o r t h  less than half a 
cent each at the old price of gold. 111 color the gold mas clemrihed as 
dark but never with a blnck coating, nnd alt11ougIl its corners mcrc 
somewhat rounded it evidently 11nd not trave.led far. A numbr of 
pieces had fragments of the ~ e i n  material slid wuntrp rock with which 
the gold had been nsociateci still adhering. On the otlier hand, only 
a short distance upstrenm fro~n the locality in wllicll the gold mas of 
the character described the go1cl was prnctic~lly all in blight scales 
and in such small pieces that nlmost no pieces worth more tliai~ il fevi 
cents each were found in several hundred oullces of clean-up. None 

9 of the pieces had foreign muterial attached to them, wlri the whole 
appearxnce was that of what is often ~~eferred to by p~.ospwtws us 
&'bar" The gold seems to have h e n  subjected to much fulather 

9 transportation from the ledge in  w11icl1 it originoted than the other 
gold, and its fineness was apprecit~bly higl~er. Still farther np~tretlm 
the gold is reported to hare been inuggety. The obvious explmation 
of such vltritttions in the character of the gold from diff~rent claims is 
that it is of extremely local derivntion and that a number of mineral- 
ized areas are traversed by the stream in wvl~om   alley the placers occur. 

In addition to the old 1-eport of 888 for the fineness of the plaeer 
kmld in the valley of KIery Crwk there is a recent report from the 
same goneral area that records a fineness of 917Y,. The aver* of 
these two records is approximately W?. Tn view of the spread between 
t.he remmls and the known variation in the character of the gold from 
nearby parts of the nrea the small number of records avai-labla for 
comparison makes the average given of little precise sipificwnce. It 
does m e ,  however, to indicate a marked difference between the gold 
from the Kiana area and that from the Shungnak area and suggests 
comparison with certain of the higher-grade golds horn  mrne of tho 
Seward Peninsula areas, such as the Inrnachuk area, in .the Fairhaven 
district, or perhap the Taylor ~ I W ,  in the Kwgarok district, 
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