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PREFACE. 

By AWED H. BROOK& 

Tn 1899 F, C. Schmder and T. G. Gerdine carried a topogmphic 
and geologic ~ecomai~ance survey through the Chandalar and KO- 
yukuk basins, in northern Alaska, This was the first investigation 
of the mineral resources north of the Yukon. The time was well 
chmn, for it was in I899 that the first important discweries of placer 
gold were made in the Koyulruk district, though there had been some 
mining on the river b n n  during the previous decade. Since 1899 
tbe Koyukuk has produced gold to  the value of about $2,500,000. 
LSorne promising gold-baring veins have also been found in the Chan- 
dalar region. 
As this progrew in mining gave promise of yieldmg much new 

infornetion about the occurrence of rnine~aP deposits, and as S c h -  
der% sport had long been out of print, a second investigation of 
this field seemed justified. This rcrsurvey was made by A. Q. Mad- 
d m  in the course of rs single field season, during which he visited 
practically all the important localities of mining and also consider- 
ably extended the areal surveys. Mr. Maddren had the benefit d 

% geologic results achieved since 1899 in other park of the Yukon 
b&, which have helped to elucidate a number of the stratigraphic 

,+mblems, Although Mr. Maddren's conc~u~ions as regards the geo- 
logic wquence differ somewhat from those m c h d  by his predecessor 
in this field, yet this volume must in a measure be regarded as s 
r e W  edition of SchFader's: report, which has proved remarkably 
accurate conkdering the conditions under which the field investiga- 
tiom ware carried out. 

Other q d m n t i c  surveys have recently been made in northern 
Alsdii. In 1911 and 1912 Mr. Maddren carried a geologic survey 
northward from Porcupine River to the Arctic Ocean, along the 
intermskional boundary (one hundred and forty-first meridian, west 

,bngitude). In 1910 and 1911 P. S. Smith made reconnaissance sur- 
veys in the Kobuk and Noatak region, and the results of his work 
are embodied in a repork "ow in preparation, which will include a 

Bmlth, P. B., TM NomUk-Eobuk re&iom, Alnaka : Bull, U. B. Qm1. Burvey. No. 636. 
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geologic map of sn ares that extends eastward to the w~~ bound- 
nrg of the area mapped in the present volume (Pl. V, in pocket). 
These two maps will serve to eIucidste the general gmlogie feature8 
of this northern region. 

The polom of the northern plart of this region has also been 
investigated. In 1901 F. C. Schrader and 7V. 6. Peters (see p, 10) 
carried a geologic and topographic survey across the Endicott Moun- 
tains from the Koyukuk basin to  the Arctic Ocean at the rriouth of 
Colville River. The Arctic slope, east of the Col~iIEe, hag been under 
investigation bg 33. de R. hffingwell under private anspices since 
1908. M1 these investigations mill t h r o ~  a flood of light on the 
geology of this mast inaccessible part of Alaska. 



THE K O Y U B U H - C B A N D U  REGION, ALUKA. 

The Kayukuk-Chandalar mgion, as her% defined, includes the 
d r a i n a ~  hs ins  of upper Kopkuk River and of Cbundalar River, 
both tributary to the Yukon from the north. It is blocked out by 
the Arctic Circle and the sixty-eighth psrallel of north latitude and 
the one hundred and forty-sixth and one hundred and fifty-fourth 
meridians of west longitude (PI. T, in pocket). The sptxial purpose 
of t h i ~  report* however, is to describe that part of this region in 
which gold placers have been developed. A general account of the 
geography and geology of the whole @on, sa far as the data at 
hand warrant it, will fimt h presented to serve as an introduction 
to the more detailed statements in regard to the Chandalar and 
Koyukuk placer distticta T h e  districts lie well within the south- 
ern ranges of the mourltain system that forms the Yukon-Arctic 
divide across northern Ataska and are notemorthy as constituting 
one of the most nodherly gold-mining regions in the world. 
The i d m a t i o h  at hand has. been gathered by members of four 

.-- &Rerent Geologicsl Suwey expeditions following routea essentially 
diifemnt though coinciding ta a certain extent. The first party to 
glrrvey any portion of this field was led by F. C. Schrader: who 
traveled from Port Yukon up ChandaIar River to the headwater8 of 
its chief branch, portaged across the mountains to Robert Creek, 
the principal source of BettIes River, dewendd that stream, and 
a k d e d  Dietrich River, then returned to tha mouth of Bettles River 

a d  h n d e d  the Middle Fork of the Kogukuk and the main Kom- 
kuk to P l d ~ t ~ ,  on the Yukw. T. G. Gerdine made a topogra;hie 
recannaissance map of this route, and s detachment from the main 
party, under D. C. Witherspoon, portagd from Slate Cmk to the 
South Fork of the Koyukuk and followed the lower half of that 
river, carrying a survey over the route traversed. During the sum- 

I Bcbrsder, F. C.. PFeliminary report on a recwtnnl-rr dong the Cbeadlnr snd KO- 
p k u k  r!vers, Alaaka, in 1889 : Twenty-first Ann. Rept. U. 8.Qsol. -, p t  2, I f W ,  pp. 
411-486. 
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mm of 1903 S&der1 again made geologic obmatiom with aa- 
other explorator~r expedition which a m n d d  John River, a, hrga 
northern tributav of the Royuknk west of the Middle Fork, a-d 
the Arctic divida, and descended AnaHtuvuk and Colville rivers to 
the  Arctic cow. W. J. Peters, topographer, carried a reconnais- 
s a w  survey along this route. h Inthe same ymr a party in charge of 
W. C. Mendenhall a and D. L &barn made similar geologic and 
topographic survep from Fort I-Iamlin, an the Yukon, up Dall 
River, down the Ksnuti to the Koyukuk, up the Ahtns, and down. 
the Xobuk to Hotsebue Sound. 

MI three of these parties h v e l e d  with csnoes along tbe brger 
str-, so that their o b ~ m t i o n s  wefe n w r i i y  d n d  to the 
valleys and immediately adjacent regions. In the present amount 
free use h a  been made of the results of them expeditions to supple- 
ment thorn obtained by the writer. A fourth expedition entered this 
region during the summer of 1909, when the writer with one man 
and a pack horse traveled overland from Fort Rarnlin to the upper 
part of Dall River, thence northward over the western ridges and 
slopes of the mountains that form the divide between the eastern 
tributaries of the Koyuhk and Hodzana River, acmm M q u i t a  
and South Forks, through S i t h m  Pass and down Slate Creek to the 
settlement of Coldfoot, at  its mouth, on the Middle Fork of the 
Koyukuk. After spending the month of August visiting the prin- 
dpal plaoer-mjniag localitie tributarg to the Middle Fork as far 
north as Gold Creek and gathering information about the occur- 
rence, distribution, and general development of the gold placers of 
t h e  Koyukuk district, the party made a hasty visit to the Chsndalar 
didrid, to the east, early in September, whence it returned td Fort ' 

Y&om by way of Chandalar River. The results ofthis work, so far 
es it related to the goId placers, have already been published.* 
&I them was no base map of the region lying between the Yukon 

and Coldfoot along the route traveled, the writer carried a rough -- 
plane-table survey this &ma, to  connect the previous work of 
@dine and Resburn. The d t a  of this survey, together with 
~a luable  information furnished by prospectots met in the course of 
the journey, have been i n c q m t a d  with d l  other available topo- 
graphic data at hand in the  accompanying map (H. I, in -1. 
m k  map is printed m the -10 of 1: 500,000, or app&atelg gr-- 
miles to the inch, with 500-foot contours. It is based llb~gely on the 
surveys made by Gerdine and Witherspoon during the expedition of 
- 

r khmder. F. C.. A monnalaaanee in northorn ~ i a s k a  : U. 8. Oeol. Bnmef Mt. -per 
Ma 20. ISM. 

fiHmllenhall, W. C., Becmnalasance from Fort Ramlln to Kolxelrue Sormd. A l a a h :  
D. 8. Qsol. L m j  Prat.' Pnper No. 10, 1902, 

* ~~adr lren ,  A. O., The Komhnlr-Chnndalar gold reaan : Ball U. EL -1, No. 442 
1910. PI). 2Be-811. 



Im0, with additions ixrrm tbe portions cove& by Petenr snd h- 
burn in 1901 and by the writer in IW9, and from information fur- 
nished by prospectors abut  areas that have not been visited by 

, Qsologicd Survey parties. AZthmgh far frofrom being accurate 
throughout, this map at least has tbe merit of bringing together in 
graphic form the most reliable informstion available in reprd to the 

' larger topographic features of the region. 
Aa wards  the account of the gedogg here pmented, the' obliga- 

tion of the writer to the work of Schrader and Mendenl~all, who 
covered considerable portions of the area hem mapped, will, be svi- 
dent h all who refer b their reports on this ragion. 

The Royuknk-Chanddar @on falls within two of the hrger 
physiographic pmviuces of Alaska. Its northem third lies within 
the Endicott Mountains, which are usually considered a part of the 
northwestern extension of the Rocky Matntain system. The rest 
of the province, comprising two extensive lowlands and a highland 
area, which includes m e  mountaim, lies within what has usually 
been termed the cenkal plateau. It should be stated, however, that 
the k t d - p l a h a u  type of topography is hardly chamderistic of 
the entire &on here under discussion, but for convenience of de- 
*ription the term now in the litersturn will be retained. 

This region can further be subdivided into four topographic sub- 
provinces-(1) the Yukon Flats, (2) the highland lying between the 
Chandalar and the Koyukuk, much of which is drained to the south 
by Dall and Hodzana rivers and which will be called the Hodzana 
b i s n d ,  (3) the Koyukuk Flat, and Valley, and (4) the Endicott 
Mountains. (See fig. I.) 

The southern part of the region is drained southward through 
Chmdslar and other rivers which are directly tributary to tile 
Yukon, d the northern part southwestward through streams that 
a m  bib- to Kagu3ruk River. The Hoyulnak, in turn, joins the 
Ydm h t  e00 miles soathwest of the area here under discussion. 

matheashm part of the region here daseribd is a part of the 
extensive bash lowland known as the Yukon F l a k  This feature of 
relief forms an expansion of the Yukon Valley floor, about 200 miles 
in length from east to west and 40 to SO miles in width from north 
to mth. Yukm River flow# into this b i n  from the mutheask 



oat of a valley which, in marked contrast to thra flab, is map- 
t i d y  m m w  and deep. A h v e  the flah the valley flw is only 
from 1 to 4 miles wide, and its slapes rise sheply and in many 
places abruptly to uplands vthich stand from 1,500 to 3,000 feat 
above the river. After traversing the. Yukon FIats for about 100 
m i h  in a northw-rly direction the river near F o ~ t  Yukon makeg 
a bend to the southwest and hem is joind by the large Porcupine * 

S e e r  from the northeask, It then flows muthwwtward for h u t  
180 miles by its winding aowm, or ~pproSmrttely 120 miles by direct 
distance, and nwr Fort Hadin it leaves the fl& by a narrow vdley. 
This, like the valley above the flats, is rleeply trenched into an upland. 

An encircling rim of uplands of varying relief entirely mrwnds 
the Yukon Flats basin, broken only by the upper a d  hwer Yukon 
Vd!ey as -described above and by the valleys of two large tributary 
streams, Porcupine and Chmdalar rivers. Thess valleys have 
lseen clearly incised to their present depth across the upland rim by 
these streams within a comparatively recent period. In ri,any places 
gentle slopes rise )ram the flmr of the basin to the higher level of the 
upland, but here m d  there the transition is more abrupt, the upland 
prmting a steep escarpment t 3  the lowland. The Yukon witbiA the 
flats spreads oat broadly and divides into numerous cbmnels that 
diverge and reunite in a confusing manner about many Ittrge and 





small islands and bsrs. Thh meandering network of  channel^ haer 
-in plmxs 8 m-idth of &out 10 miles. The larger idmds stand from 8 
to 12 feat ahve  the nmal river level and are generally thickly tim- 
b e d  with ~pmae. T h e  lower islands and the bars are more or 1-3 
m w e d  by the river during flood stages etlch summer. Where 
e x p a d  to the rapid currents the banks and bars: are being mntinu- 
ally eroded away and shifted, but mme of them are pmanent  enough 
in position to become more or 1- covered with a good growth of 
willows. The real banks of the river am usually s few feet higher 
than the ialands. They stand fmm 15 to 85 feet above the usud river 
l e d .  

Th8 casual traveler who pa- through the Yukon Flab gains the 
imp&on that they are actnall y l e d .  This impression Is not quite 
w m t ,  for the Yukon flows through this bagin fmm east ta west 
for r d i i n c e  of more than 200 miles with an aversge current of about 
4 mil& an hour, and it is evident that the b d  of the river has don- 
siderable d~wnst~rearn p d e .  Mendenhall estimates the slope of the 
Yukon between Fort Yukon and Fort H ~ m l i n  to h about 0.9 fbbt 
to the mile. Using this estimate, in the absence of definite surveys, as 
a, basis for making an approximate atleulation of the grade of the 
Yukon Flats, we find that the p-nt geneml surface is a b u t  200 
faat bigher at the east end of the basin than at the west end. 

m D z a N b  EIGEtLANI]. 

Tbe Hodmna highland embraces a rather ill-defined area bounded 
on the south and east by the Yukon Flats, on the west by the Koyukak 
Flats, and on the north by a bmad deprsssion which separates it 
from the foothills of the Endicott Mountains. This province forms 
a belt f m  40 to 50 miles wide which extends in a northeast-southwest 
dindion in a m d a n c e  with the trend of the major bedrock stmctuse. 
The hiahland is darsckrimd by even-topped ridges from 2,W to 
8,000 f ~ e t  ~bove sea level (PI. 11, A ) ,  which have rnoderstely undu- 
lating profiles and m ~ ~ n d e d  contourn, and m b v e  which rise campara- 
t i d y  RzgRed imlated mountain massm and peaks w h m  summits 
stand from 4,000 to 6,000 feet above the w,a (PI. LI, B ) ,  

This highland area is broken into a number of irregularly mtlined 
ma- by bmad valleys, Some of t,he mountsin rn- and peaks 
which ~ t m d  a h v e  the general level have mrficiently well-defined 
trends to be classed as minor ranges, and t h ee  have received variouu 
names, such as the Yukon and Romamff mountains. The trend of 
these ranges is determined by structural features. Their presemation 
at higher altitudes is probably due to the fact that their constituent 

IMendenhsll, W. C ,  Recmnalmnco from Fort H m I b  t o  K a m e  Bow U 5 b :  
M. Papw U. 8. -1. E a r w  No. 10, 1802, p. 18. 



s t r s t a a r e m o r e m & b & b ~ t h m t b b ~ x a d s ,  
They mq, boweaer, be due in part ta amidenh of mmim. The beet 
d e h d  of these higher mass- f o m  the wd.muherd betwmm the Rap-  
kalr on tbe west and northwest and the m t h ~ & S t F R d  binage of 
the DaIl and Hsdzsna inib the Yukon. The pnerd height of this 
divide is between 3,000 and 8,600 k t  above sea lovel, but some pila 
dong its wed atbin 4,500 to 5,000 feet. The paam along the cr& 
of thm monntaim mp from 1,600 to 3,000 fwt above sea level. 
Some of the mountains along the divide prac;en t qsmooth, munded pm- 
files; others are much more rugged in form. The rugged form 
appear to be e a d  by the presence of large mmm of bard ignmus, 
mainly granitic &q dielike m- of which p m n t  m t e d  
fwms thet stand up prominently on ri+ that are oth& cam- 

I 

paratively mmth (PI. III, A).  
The depression which bonnds the highlaad araa on &a north is 

e n t i d y  a broad flat trough h d e d  for the most pr t  by mag 
mountain slopes, which trend in an &we& direction. Tt ia about 
$0 or 15 miles in width and extende from fie K o p h k  Valley low- 
lands on the west to the Chandala~ Valley on the & Its &ward 
drainage is carried by tributaries of the Cbndalar, We& Fork, and 
Cmoked Creek, and its westward drainage by the uppsr Sonth Fo* 
of the Royukuk and its principal tributary, Moquita W k .  The 
divides between them Btreams are flat and graval covered, and bmad 
flat-topped r i d e  et  a little higher elevation occupy the intemtmam 
areas. 

K o m t m  m T  A m  v-. 

T h e  Kognkok f i t  is a broad bash lowland which cw#nrpia the 
southwestern part of ~B area nuder d i d o n .  It ia bounded on 
the gast and south the gentle s l o p  of the Hodzana highland, 
a l d y  described, d on the nofth by the foothills of the Endimtt 
Mountains (PI. lT& B ) .  The bordering dopes in plam rise gently 
or by a mries of alluvial terraces. At the mouths of the tr ibuhq 
streams the lowland floor extends up the bottams a£ the valleys within 
the mountains, The lowland is perg irregular in outline bat irr 
approximately 50 mires spar& 

This lowland is drained to the southwe  'beyond the MOIL here 
dmribed, by Koyuhk River. The main river hugs the northwd 
side of the basin and leaves- it through a comparstively narrow valley 
entrenched into a highland which farms its rim in this direction. 
This valley is comparable in a general way with that of the Yukon 
below the Yuhn Flats, but differs in not being so deeply mcnt. 

Severel tributaries of the Koyukuk meander aeroas thh lowIand in 
tortuovs courses, and oxbow lakes BW not uncommon. Tha entire 
0oor of the basin is covered with alluvial deposite and m b l s  the 
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m with rhi$ it bas bean mmparsd by Sehdm. MM- 
bas noted tbe mutbern extension of this b d  b& dong tbe 

I '- m u t i  River fmm 30 to 80 miles above its moutlv 

Tbrf psrt of the w o n  lying north of latitnda 67" lies chid? 
within the belt of rough topogmphy which has been called the En&- 
m& Mountains (Pl. IV, A) .  7%- mountains embrace a rugged rnm 

west Line is north of the region here described. They me, 
bwever ,  a part of the mountain system which stretches for mom 
thi  400 milee westward from the international boundary (14lst 
A, w& longitude) and form the watershed betweem the 
XWm drsinage on the south and the streams that dischuge into 
&B A&ic Ocean on the north. In their wideat place the mountains 
am rbeat 80 miles in width They ape broken by broad passes and 

!q many valleys, which have been deeply glaciated. On the 
north h y  f dl off abruptly tn a region of less relief, the b m d  inter- - areas of which form the Anaktuvuk Pleteau, but on the south 
they deecend to the Kopkuk and Chandalar valleys through a series 
of &ply dkectd foothills. The highest peaks vary in altitude 
h 7,000 ta 9,W feet, but the average altitude of the crest line is 
d y  .Bout 6,000 feet above the &L Schrader has noted what ap- 
prd te bim ta be s mthm striking mordanm of summit level 
w a a t ;  thme mormhb,  bnt this interpretation is not concurrent 
rSLh opinion of the writer. They appear rather a daep1y dig- 
-, brad mountainous belt w h m  topography bsa been greatly 
influenced by g1;laci~l erosion. T h e  part of the sange included in the 
@ here under discussion ernbmcm a series of north-south 

areas or spurs which are offshoots from the main mnp, 
ritb a m a  isulated peaks of greater relief to ths north rand mom or 
h hdrtached group of lower mountains or foothills along their 

border. 
D W A C t E .  

Ths g e n d  charadec of that part of P u  kon River embraced within 
the am8 shorn on the map (PI. I, in pocket) has already been de- 
&. Four rivers of considerable size enter the Pukon from the 
a w e s t  within the Yukon Flats. They are, in downstream order, 

Chanddnr, the largest, which joins the Yukon !24 m i h  below 
?d Yukon; the Oreneik, about 25 miles below the Chandalar; the 
Plrllwms, about the same distance below the Orsnzik; md the Ddl, 
m& h end of the Yukon Flats, 9 milea above Fort Hamlin. AJ 
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t h w  stmum hsve similar features. They am mare or less parallel, 
and, after flowing in mums which em upstream in W i o n  as earn- 
p a d  with the Yukon, make downdmam or righbhand bends as they 
appmch the main sioer. At their mouths are broad valleys whose 
flmm merge with the Yukon Flats and which nsrrow upstream. The 
Chandalar presents some exceptional features, and for this k m n  
and because its drainage basin is of greater pmmt economic import- 
awe, it will be des~ribed ~t some length. 

The Chddtr  River basin drains nearly a11 the northearst quarter 
of the srea shown on the map (Pl. I, in pmket). It differs from the 
&her three rivers which flow into the Yukon Flats from the north- 
w& in that it rises, much farther to  the north snd northwed, on the 
Yukon-Arctic divide, in the part of the high and rug@ Endicott 
Mountains which extends eastward fmm the headwlatem of the Mid- 
dle Fork of the Koyukuk. It hns three headwater bmnehes--the 
En&, Middle, and North f o r k 1 1  of which rise on this divide and 
flow muthward in relatively narrow, deep valleys for about 75 miles 
in dimct distance, through the southern Fanes and across the gen- 
em1 trend of the Endicott Mountains. The Chandalar has been 
ascended by small steamers as far as Chandalsr station, a h t  50 
miles from the month, or 5 miles abwe its junction with the Eaet 
Fork 

The western& branch, which may properly be d d &  lthi 
upper part of the main river, but is IwaEly called the North Fork 
by prospectom, is bounded on h t h  its east and west sides by r u w d  
mountains that rise boldly and in many places ~bruptIy from its aal- 
ley flow to heights of 5,000 to 4,000 feet &ova the river, OF from 
3,000 to 6,000 feet above sea level. Along the divide WE& sf thi8 
valley some peah rise to nearly 7,a00 feet a b v t  sen level. The 
dividm on either aide of tbs h'orth Fork do not lie mom than 10 or 
12 miles baik from the river, so its vallel is in few places more then 
25 mil= wide from one crest to the other. In consequence of this 
namwnes the latern1 tributary drain* k carried mostly by short, 
swift s t m m s  that have steep gulch mlleys. The Xorlh Fork pal- 
10y may be considered to end at  the southern edge of the Endieatt 
Mountains, just ahve  the point where Crooked Creek comes in from 
the west and the river t m s  southeastward. The floor of the Forth 
Fork vd lq  is from 1 t o  2 miles wide. On the whole it is a filled 
valley floor like thme of all the larger valleys across the southern 
flanks of the Endicott Mmtains,  but it presents three features 
that distinguish it  from most of the others. These features are (1) 
rapids caused by the on0crop of bedrock rt the river level, n b u t  7 
miIm above &drd Creek (PI. IT, B )  ; (2) r large lake 8 miles 



long by 14 miles wide, which mupies nearly the e n t h  width of 
the valley bottom and whose lower end is about R miles above the 
rapids; and (3) about 30 miles of silt flats above Chltndalrsr Lake, 
through which the river flows with a slow current by a, winding 
coarse. The l&e and the silt flats above it are apparently closely 
related phases af a partly filled bedrock valley, which seems to be a 
long ovetdeepened trough whose lower 8 miles is now mcupied by 
Chandalar Lake and whose upper 30 miles is filled by sediments. 
Cbandalar Lake is approximately 2,000 feet u b v e  sea level. 'Sbe 
chamcter of the dimentation appears to indicate that formedy the 
lake extended farther upstream and that it has h e n  and is etill being 
gradually filled at  its upper end. Around its shorn there are gravel 
and d t  hnches which indicate that its surface has been at least from 
50 im 100 feet higher and that its lower end was farther'down the 
valley towed the rapids, for the river between the lake and the 
mpi& is now entrenched into silts and gravels in a way that shows 
that the surface of the lake has been lowered recently. Schrader a 

hihs mggestd that the bedrock basin of this lake is due to glacial 
erosion. 

From t h ~  fmt of the lake to the rapids, a diatance of about 8 milm, 
the grade and current of the river are moderate. If meanders some- 
what and cuts a few silt and gravel banks that stand from 15 to 30 
feet high. It runs over some gravel and a few bowlder riffles, and 
as it approaches the rapids the bowlder rifles become more numerous. 
At the rapids hard quartzme mica schist crosses the bed of ,the 
channel nnd crops out along the banks (Pl. IV, 3). Here the 
bowldem are very numerous, and they .continue so to Crooked Greek 
and beyond around the big eastward bend for a distance of mom than 
25 miles. This portion of the river has a steeper grade than any 
other part of its mum, and the channel is so thickly strewn with 
bowlders and cobbles that it is very rough. The current is swift, 
md there are numerous riffles caumd by bowlder land cobble bars. 

The Middle Fork of the Chandalsr is from 15 to 20 milm east of 
and roughly parallel b the North Fork. The upper half of its 
valley is in the rugged divide section of the Endicott Mountains; 
the lower half L of more open form, and the bordering mountains 
are not so high as those to the north and west. This open part 
of the valley is filled with gravel deposits that lie along its sides 
ns terraces or benches. The stream, which is of gmd size, flows 
with a modemtely swift current through these deposits and in cutting 
ita channel down into them has mncentratd the bowlders, cobbles, 
and mame gravels along its bed in a series of m d v e  steplike 
- - - -- 

1 Wmder, P. C, mIlminm7 report on a m m n n a l ~ c e  rlatlg tbe Chandalar and 
Eoyukuk slvem, A l h ,  h 1899: Twmts-flmt Am. b ~ t  D. J. &MI. Bnmea, pt. 2, 1900, 
P.- 

?m"-BolL mI)*2 



h n s  over which the dream flows alternately by a p ,  &ort stretches 
with swift ri*, separated by flabr and l o w r  shtahea where 
the velocity of the current is modem&. In thwe slstck stretches the 
stream generally flows over finer gravels, sands, and locally over ~ I b .  
This steplike amngement of the bars along the Middle Fork of 
the Chandalar does not seem to have any rdation ta the form of 
the Mmk floor of the valley, which is apparently covered to a 
ronaidemble depth by the unconsolidated deposits, nor to  a previous 
concentration of the coarser materials in khe tarnee deposits at posi- 
tions corresponding to the bars along the p m n t  stream channel, 
for tbe cubbies and bowlders in the older deposits into which the 
p m t  stnmm channel is cut do not rtppear to have localized db- 
tribution mch M is &own by the bars along the present river M. 
Thew unconsolidated bowlder-baring benches may be of direct 
glacial deposition. They are at least of glacial origin to the extent 
of being outwash depositsr. 

Between the lower halves of the North and Middle forb of 
the Chandalaf there are two pamllel momkin ridgs wparated by 
a narrow north-sonth valley about 30 miles Iong that is drained 
by a good-sized stream named Big Creek. The principal gold-placer 
deposits of the Chandalar district are situated in the headwater 
gulches of this creek. 

Just north of t h e  high mountains at the head of Big W k  them 
is a very marked ed-west depression th& conneds the velleys of 
the North and Middle forks. This depression opens into the North 
Fork valley about 6 miles above ChmdaIar Lake itnd joins the Midde 
Fork valley abwt 50 miles, above its mouth. It is bounded on 
the north and south by mountains that rise abruptly 2,500 feet above 
its bttom. The floor of the d e p d o n  is from 1 to l+ miles wide 
and is cove& and apparently filled to a considerebb depth by 
~mwnsolidahd glacial outwash deposits On the d a c e  of these 
deposits are rt number of small shallow basins occupied by a chain 
of lakes which receive t h e  lateral drainage of short s h a m s  from 
the mountaim an either side. The waters of most of these lakeg 
drain westward into the North Fork by way of Lake Greek, but 
mveml of the smaller emternmast ponds End tm o u ~ e t  to the east 
into Middle Fork by way of Gmve Criek. Both Lake and Grave 
creeks have a fall of 300 or 400 feat in their lengths of 8 and 11 
miles, respectively, and the lower halves of their courses are in- 
trenchad into tbe uucansolidat9d H h g  of the east-west trough which 
connects the valleys of North and Middle forlrs. The principrrl 
&-earns tributaPJr to this valley trough on its south side are Big 
Squaw and Little Squaw cmeh, flowing into Lake Creek, and 
McClellan Creek, flowing into Grave G d .  These m b  flaw down 
deep gulches on the northern slopes of the mounkins at the head of 



Big Cmk Sbi lar  dwp gulchen am woded into the d m  slopes 
of this same mountain p u p  by headwater branches of Big and 
Tobin creeks It is in these gnl&es on the north and mth sides 
of this group that the placer gold of the Chandahr district occurs, 
~ n d  ita source is in this mountain mass. 

The East Fork af the ChandaIar, which wm not v i ~ i t d ,  8pperrl.s 
to have a valley with the same features as that. of the Middle Fork. 
The mountains between Middla and East forks am somewhat lower 
and leta rugged in form than thm between North and Middle forks. 
The mountains east of East Fork, separating it from Christian River, 
am a h  lower and more rounded in form, and toward the south 
gradually merge into the foothills on the north side of the Yukon 
Flats  The pronounced east-west valley traugh occupied by Lake 
and Gmae Creeb between North and Middle f o r h  continues east- 
ward from Grave Creek to the Eaat Fork, a c r m  the mountains that 
separate t h m  two large branches of the Ch~ndaPar. This portion of 
the trough is mupied by a chain of lakm of much larpr Gee and at 
a lower Ievel than those betwen the North and Middle forks. 

The mums of the three headwater bmnches of the ChmdaEar-- 
the North, Middle, and East forks-are all tranmene to the genefa1 
east-west trend of the Endicott Mountains. The valleys of these 
streams are mmparatively narrow and daep, and bold mountains 
~ i s e  betwean them to heights from 2,000 to 5,000 feet above their 
floors. To the south them three valleys open out snd join a wide 
wt-d topographic depression that marks the southern border of 
the Endicott Mountains between Chandalar nnd Xopvkuk rivers, 
This depression, which has already been dmribed (see p. 141, ex- 
tends westward from the northern edge of the Yukon Flats, a short 
d i s b o e  hIow the mouth of the Emt Fork of the Chandalsr, for 
abut  75 milea a- a wide, open diPide to the South Fork of the 
Koydmk; tbmce over another low, flat divide ta Tramway Bar, on 
the Wddle Fork of the Koyukuk; and down the Middle Fork val- 
ley to the mouth of John River, where it merges with the H o p h k  
Piat. 

The eatem half of this depression, which separstsa the Ihdicott 
Mountsins on the north h the Hodxana Highland on the so~tth, is 
now occupied by the main Chmdslar River. The Chandalm may be 
considered b begin where the North Fork Ieaves the Endicott Moun- 
tains, is joined by W k e d  h k ,  and turns eastward. From this 
b d  it flows in a direction a little south of east for about 60 miles, 
t eam the mountains, enters the Yukon Flats, and gradualIy'swings 
more to the south before it flows into Yukon River about 24 miles 
blow Fort Yukon. 

Crooked Creek and West Fork me b u t  15 and 20 milw long, re. 
gpectively. Their valleys ara wide b a s h  separated by a flat-topped 



ri* that h L  about 8 , W  feet 8 h  wa l ed .  F m  CHIOM 
C& tn the Yukon Fltts, s distanw of about 80 milea, the Chan- 
dalsr Valley has a wide, open form and its bordering mountains 
hbve comparatively moderate s l o p .  All the large tributaries of 
this section of the valley come from the north. Thm from the 
south, which rise opposite the headwaters of the Tldzana and 
Orenzik, are all small and short, none hing  over 10 mil- long. The 
bottom of the valley is from 5 to 7 miles wide and is filled with un- 
mnsalidsted dimenta that appear to be glncial outwaah depbsita 
of silts, pramls, c&bles, and n considembIe number of large bowlders. 
These deposiia are spread across the whole width of tha valley and 
extend along ita whole length. They grade without any chanm in 
character into the similar deposits thst fill the large tributary velleyg 
from the north, and they extend westward up West Fork and Crooked 
Creek valleys to their heads, 1,000 feet above the main Chandrtla~ 
Valley, and acnm the wide divide into the Hoyuhk drainage baqin, 
throughout the brper valleyys of which they a m  .as widmp~md aa 
in the Chgnd~lar blssin. 
T h e  thicknew of this valley filling of p r l y  amorted silts, gmvela, 

cobbles, and bowlders is not known. T h e  present channel of the 
main Chandalar i ~ ;  more or lem intrencbched in these depo6sit9, and runs 
over a bed of the conmer, more concentratd mster ia~  which i~ so 
distributed es to farm numerous riffles of I n q p  cobble% a d  bwldem. 
Thmugh me& of this seetian the river flows near the h s e  of the 
slopes of the mountains that h n d  the muth side af tha valley, along 
which it cuts hnks la0 fwt,hi~h h the unconsolidated d e y i t s  and 
b m  and there cuts bluffs in the had cowntry rmka, but nt  no place 
is it h a m  to dow upon bare bedrock. ll%ere the river s w i q  to 
i t s  north bank it rarely cuts banks more than 20 feet high, and all 
of these a m  in the unconsolidated depmits, which extend to the north 
for several miles before they reach the dopes of the mountains. I t  
is not known how high up the mountain slop- the unmnsolidatd 
depasits extend, but to judge from the high terraces o b m e d  along 
the valley of the Middle Fork, a height of 500 feet above the rivm 
d m  not seem improbable. Msny lakes and ponds o m r  in 6haTlow 
basins scattered over the ff at surface of tha vnlley filling between the 
river and the mountains to the north. 

The Chandalar leaves the mountains a fern mil- below the mouth 
of East Fork a d  flows for about 60 miles n m  the gradually 
dwnding  surfwe of the Yukon Flata to the Yukon. T h e  fall of 
the river in this didance is nbout 400 feet, and its c u m t  through 
the upper half of this section h fairly mift, the grade of the stream 
bed being about 10 feet to the mjb, bat the fall gradually becomes 
less 8s the river spp&m the Yukm, probably decreasing b 4 or 5 
feet to the mile. In this part of the chnne1 also there are numerous 



rib m u d  by h d s p e d  bars, but tbe pm1s of theBB bars art 
amrIIes and better a88ort.d than are of the riBm farther 
upstrerm, within the mountains. The river is m m o n l y  divided by 
islands and bam into several chamla It cnta banks of light-colored - silts h m  30 to 100 feet hi&h as it leaves the mountains, but these 
graduaIIg decmase to heights of 10 to 20 feet and become darker- 
colored, like the typical. al lu~ium of the Iower banks dong the Yukon, 
and the whole country presents the flat, f&tureles appearance charac- 
teristic of the Yukon Flats. While this appearance is that of level 
country, it i8 evident from the' grade, of the river that them unwn- 
golidrtes depmite pduaIIy  slope from the northern border of the 
Yukon Flats to the Yukon, with a fall of at I& Q00 or 500 feet, 
At the edge of the 0atR they merge imperceptibly with the coarser 
unconsolidated filling of the Chandalar Valby, the surfam of which 
at the mouth sf the vaUey stands at abut 1,900 feet above sea level, + 

an elevation companding in general with that of similar bnches 
of unoonsolfdated deposits that occur esewbere about the borders of 
the Yukon Flats. 

T b a  ChandaIar enters Yukon River by severaI diverging channels. 
A h t  7 miles from the Yukon a dwp sluggish channel enters the 
river PlPm the east, draining a chain of lakes and ponds, some of 
which lie only a few hundred feet fmm the north bank of one of the 
Yukon chnnnela There is an msy portam acrm this shad distance 
from one of tbe ponds to the Yukon that Is u s 4  by the natives and 
prosptors who travel from as Chandalar to Fort Yukon. Chris- 
tian River, a stream of considerable length, empties into this slug- 
gish channel a few miles east of the Chandalar. It rises in the moun- 
tains north of the flats to the east of East Fork and drains a large p ~ r t  
of both the mountainous and the flat country &tween the Chaodalsr 
and the Porcupine. 

Tka basins of Oremik and Hodsana r i ven  h ~ v e  not b n  visited 
by m y  of the Geological Survey p~rties, The repmsentation of 
their general location and extent on the accompanying map (PI. I, 
in pocket) and the description of the country they drain have hen 
compiled from sketches and noha furnished by prmpgctom. 

Orenzik, Hodzans, and Dall rivem drain n l l  the upland southeast 
of the divide that separates the Chandalar and Koyukuk basins on 
the north and west from the northwestern part of the Yukon Flats, 
which lies between Chandalar River and Fort Hamlin. The divide 
a h t  the headwaters of these basins extends from east to west for 
s h u t  60 miles b t w e m  the Chandal~r and Ithe northern tributaries 
of the Omnzik and Hdzana, turns southwestward at the head of 
the Hodzana, and thence separates the western tributsria of the 



RdEanr nnd Ddl from the drainage basins of the gouth Fork of 
the Koyrrkuk and the Kanuti. This divide ie at no place more than 
75 miles from the Yukon jn direct distancg md R&ma River, the 
largest of the three str~&ma, is not mors than 126 miles Iong. 

Th0 smaller valleys of dl the headwater tributaries of these r i v m  
n p p w  ta have rather steep grades, in places d w a d i n g  1,000 feet 
within 1- than 10 miles. As a result, the streams are swift and 
have cat many deep gorges and some canyons along their upper 
courses. (See P1. 11, A, p. 12.) Even where mveral of these head- 
water streams have united to form lirger branches and the valleys 
in gene& widen out with smooth-tappad ridges between them, them 
are many contractions, caused by spurs of bedrock from the higher 
ridges through which the rivers hs-ve e d e d  gorgelike wtiona Tbas 
dong thwe valleys within the mountaina more or less widened or 
basinlike portiom alternab with narrower gorgelike stretches. Many 
of them basin expbona  have more or less flat bottoms, formed 
by fillings of unoodidated gravels m d  finer gediments through 
which the streams in places meander widely with slackened currents. 
Through the gorges the channels are generally more direct, with 
swift currente and even with rapids. In other words, the valleys 
show mnsidemb1e physical diversity along their courses through the 
mountainous H&ma highland. The basins, like nll similar topo- 
graphic features in northern Aid, whether high in the mountains 
OF at lower leveIs, are eoverd with the usual twdm growth, are 
almost elwags swampy, md contain a m u s  lakeleta and ponds. 

The valleys of the Omnzik, Hodxana, and Dall all open out into * 

the Yukon Flats in a manner Grnilar to that of the Chandalar. The 
rjvers meander back and forth across rather wide alluvial valley 
floors bounded on either side by the gradually lowering md receding 
r i d p  of the mountains that border the northwest side of the basin. 
The valley bottom psdually expand and their filling intergrades 
with the similar deposits of the flats, over which the rivers flow in 
the lower 80 or 40 miles by very crooked coursas. Over this country, 
which, like all the rest of the flats, is practicdy devoid of relief 
except for its pdua l ly  rising elope from the Yukon to the U s ,  are 
mattered number of doughs, ponds, and lakes, many of which 
appear to occupy parts of old m d  abandoned cowsee of the rivers 
or their tributaries. 

E o m K  IxtAnTBaE 

'FBIWTmr BTBICaYS.  

Koyukuk River is one of the large& tributaries of the Ynbn snd 
is about 700 miles in, length from its mmth to the bead of jts.Middla 
Fork. Within the region hem discnased, the Kopkuk reoeivea from 
the n o d  and northwest five important Eributarim that drain a large 



area of the southern slope of the Endicott Monnta,im These m, 
from east to WE&, its Middle Fork or chief heidwater branch, the 
North Fork, and W~ld, Job ,  and Aiatna river& All but the extreme 
northern headwaters of the Erst four of these tributaries are shown 
on the map and will be described. Only a few miles of the lower 
course of the Alatna corns within the &are mapped, so it will not be 
considered. There are also two large eastern branches of the Koyu- 
kuk-the South Fork and Kanuti River. The wide basin tlrained 
by all these rivers comprises the upper or northeastern half of the 
Koyukuk Valley, which is practically the area shown on the w&ern 
half of the map (Pi. I, in pocket). 

X A r n  ErVEE 

k u t i  River was sumeyed in 1901 by the Geological Survey 
party in charge of W. C. Mendenhall; who describex it as follows: 

The Kanuti River ie approximately a06 meem long * * It h d s  In tbe 
same mountains [Hodzana highlanu beIt1 whose northern dopea are drained 
by Flslb Creek and Jim River, but wltbln a few mllm of ib wurce [ogposlte 
the west branch of Dall River] It entera a relatively flat baln,  0 or 10 miles 
long and halt ae wide, which contain8 a number of ~maH later and gonda 
aIthough standing at an elevation of between 1,200 and 1,400 feet. Thfs b a h ,  
ltke all similar topographic featurea in the North, whatever their relation to 
sea level, is a marsh, covered with the asnal tundra growth. At lta lower end, 
in longitude 160° 45' we& the river entere a reaCrlcted valley, fm &epb waIIad 
In placem as to deserve to be call& a w o n ,  and ha~ing a maximum depth 
of 2.W feet. The gorgellke character prevails for about 3Q miles, and through 
much of tbis portion the rlver can scarcely be called napigable. Bince it la a 
ausnccemion of ragitla, and the channd throughout I8 obeucted by bwlders of 
all sic Below tbjn stretch tbe valley gradunlly brondens, and near me camp 
of July 12 t60 miles from the Kogukuk] is nnn extensive fiat, which i~ gerbapa 
n part of the broad basin in whlch the lower portion of the South Fork of the 
Koytikuk flows. 

Wjtbln thln lower basin the Kannti Rher receives a large tributarg from the 
muth in the direction of the murcw of the Tozl [Tozltaa] and Melozi 
[Meloxltm]. 

  bout 2 5  mile8 above its mourn iAe fiver plunges into a second canyon about 
10 mllee long and 500 feet in depth. This is the mmt beautiful -on of the 
river; the atream Is swift but free from dangerous rapids, and tbe bltlePa of 
alate and sandatone rise sheer from the water to a height of several Bundm 
fwt miles above the month i t  receivea the watera of the Mentanontll, 
d-aed bs Lieut. Allen in 1885 after his overl8nd journey from the Pnkon. 

me hills which border this lower section af the Kanutt R i ~ e r  and adjacent 
parts of the Koyukuk are eeldom more than 1,500 f& In height, are not 
excewivelg s-p, and are well timbered. 

SO- FOBK OF !EEE KO-E AND ' P a l B U T m .  

T h e  South Fork of the 1Copkuk is one of the largest and longest 
branches of that river. It rises about 10 miles west of Chanddar 

Mmdenball, W. C., A reconnaL8arance from Fort AamIia to &md, Alssba: 
P m P .  Paper U. B. Cfcol. Buwey No. 10. 1902, pp. W 



% ROYUEUE-OBANDaLaB REQEOR, 

U e ,  ar just mutb of the headwaters of Bettlea River, and flows 
southwesEward about 1'15 miles to join khe K o y W  about 480 milea 
h m  tbe Yukon. At its contiuenm with the main river it is about 
h+thirds the size of the Koyukuk above tlurt point. Ita general 
c v m  is parallel ta that of the Middle: Fork, which lies northwest 
of it. The main channels of the Middle and b t h  forks are nowhere 
mom than 25 miles apart, and at one place a few miles below Tram- 
way Bar on Middle Fork their main channels approach within 1 
rnileg of each other, 

The upper 20 miles of the South Fork valley lies within a rugged 
part of the southern Endieott Mountains just west of ChandltJar 
Lah. The mounkhs forming the divide about its source stand over 
6,000 feet above sea level, or about 4,000 feet above the vdky bottom. 

Balm this headwater section the river flows through a flat basin 
area about 15 miles long and 5 miles broad that standa about 2,000 
feet above sea Ievel and is partly filled with gravels and silt. 
This basin is part of the pronounced east-wed depression which 
extends from the Chandalar to the Koyukuk (see pp. 14, 19) and 
which wparates the southern flank of the higher Endicott Moun- 
tains from the northern dopes and outlying ~ d g e s  of the lower Hod- 
Kana Highland to the muth. The river Aows through this basin by 
a winding course, and on both sides of it them are a number of lakm 
and ponds mattered over the valley floor. At its northeast corner 
a broad p v e l  and silt ridge, whose wide, &t top is only a few hun- 
dred feet above the South Fork, or about 2,350 feet above sen level, 
passe over to  the head of Crooked Creek, the tributaq of the Chan- 
dalar t ha t  drains the northern part of the depression already de- 
scribed, The gravel and GIt  deposib of the basin are continuom 
with those along the valley of Crooked Creek. A similar but nar- 
rower gravel and silt divide passes from this b a s h  westward to  the 
vdley of Slate Creek at apgroximatety the same elevation (2,850 
feet) the divide to Cmked Creek, and the deposits of gravel md 
silt continue down the valley of Slate Creek to the Middle Park of 

Kqukuk. The stresm that drsins eastward into South Fork 
from the Slate Creek pass is named Bowlder Creek because of the 
c o n f i n n ~ ~ ~  bed of bowlden it has cmceatrated from the unconmli- 
&t& deposits through which it hhas eroded its course. 

The South Fork flows from tha lower or southeast end of this 
basin by way of s mountain gorge about 7 miles long. The moun- 
tains on either aide are about 3,500 feet high, or 2,000 feet above 
&e river. Southeast of this mountain aeetion the river again enters 
&e Koyukuk-Chanddrtr depression, already described. Hem the 
xiver bas intrenched its channel to a depth of about 100 feet for 
about 5 mil= directly s w t h w d  m m a  these uconmlidated deposits, 



beyond which it is joined by Masquito Creek, a large tributary from 
the east. 

Mosqnito Creek has one of its two sources between South Fork and 
the head of Crooked Creek, in a shallow basin of the same uncon- 
solidated sediments that am so widespread over this depression. 
Like most of thwe basins it contains a number of small lakes and 
ponds. This branch flows southward for about 10 miles through 
the b i n  and is then joined by another branch from the southeast 
which ia opposite the West Bork of the Ghendela~ and whose sources 
drain a part of the northern portion of the Hodzana highland. 
The wide pass between the West Fork of the Chandlalar and this 
branch of Moquib  Creek ~tands at a little more than 2,500 feet 
sbve  wa level, and a rnantla of unconsolidated water-wa~hed sedi- 
men@ appears to extend acm it from one b i n  to the other, From 
the junction of these two upper branches of Mosquito Creek the 
mdn stream flows swhheastward for about 15 mites to join South 
Fork, as slrkady noted. Throughout this dishnce it is intrenched 
to an average depth of at lea& lW feet into the more or less assorted 
outwash dapsits of gravel, bowlders, and silts that fill practically 
all the wide depression beheen the Chandalar and Koyukuk below 
the level of 2,500 feet, Between the South Pork and 5Iosquito Creek 
is a bench of these unconsolidated deposits w h m  flat surface rises 
g~adually from an elevation of 1,500 feet along the South Fork to 
2,000 feet kt the southeast end of a narrow mountain ridge 5 miles 
to the northenst. There are several good-sized Irtkee on this bench 
toward the mountains. The namm ridge extends northeestward 
for about 16 miles between the upper South Bork and Mosquito 
Creek basins. Several peala on its southeast end rise t~ about 4,000 
feat, h t  its height decm&ses tow~rd the northeast to Iow knolls be- 
tween 2,500 and 3,000 feet high that correspond in appearance and 
elevation to the similar Imolls and wide fiat ridges of bedrock 'be- 
tween Crooked Creek and the West Fork of Chandalar River. 

From the confluence of the South Fork and Mosquito Creek the 
ealarged river flows to the southwest between the northwmtern 
front of the Hodzana highland and the southern margin of the un- 
vowlidated deposits for s distance of about 25 miles, swinging Ito 
the northwest in the lower third of this section and then turning at 
right angles to the southeast again before flowing through another 
mountain-gorge section for 20 miles. The rnauntains of' this section 
rise about 3,000 feet above sea level, or from 1,500 to 2,000 feet above 
the river. 

After passing through thie last group of mountains the South 
Fork is joined from the northeast by another large tribntarg named 
Jim River. From this point b its conhence with the makt Koyu- 



Brak it %om with a crooked cotme for 65 miles throngh the hta 
About halfway between Jim River and its mouth the Swth Fork is 
joined from the east by a third large tributary, Fish Creek. 
MI the larg tributae~ of South Fork enter-it h m  the east, 

Jhn River and Fish Creek being the largest. On the divide between 
these streams and DalI and Rodzana rivers the pesses from one 
drainage basin to the other am from 2,500 to 3,500 feet above sea 
level. The headwate~ streams of all these rivers have eroded deep, 
nsrrow vaIleps to a depth of 500 feet or more, below the genera1 
level of the Hodzlma highlmd. The intepstremn a m  batween Jim 
River and Fish Creek have flhe form of flat, even-topped ridges, 
which have the appearance of mesas (PI. KC, A, p. 12). To the 
north, however, Jim River drmins an a m  of more ragged mountains, 
one of the groups which rise above the gened level of the Hodzms 
highland {Pl, 11, B ) .  

~ D L E m ~ m ~ x O ~ l a a ~ ~  

The name Middle Pork is bere used tu designate that branch of the 
Rayuhrk which is famed by th0 eodnence of Dietrich and Bettles 
rivers and flows southward and westward h u t  76 miles te the point 
where it ig joined by the North Fork 37 miles below Coldfoot. Mid- 
dle Fork is the largest hedwater tributarg of the K o y d d ,  and it 
Dietrich River % considered the principal source of the Koyukuk, it 
ie in reality the main river. Lidre the North Fork of the Chandslasr, 
the Middle. Fork of the Koyukuk has ite source on the Arctic divide 
f a r  back in the Endicott Mountains, though which it flows south- 
ward by way of a deep valley that has a gravel-flled floor from 1 to 
I miles wide with rather abrupt mountain slopes on either side rising 
to an average height of 3,000 feet above the river. Its gradient is 
rather anifom, being about 20 feet to  the mile from a point far up 
Dietrich River to Coldfoot, at the mouth of SIate Creek, where the 
nmrrow mountain vaIley widens out and its gravel %&-plain cad- 
escw with the widespread sheet of outwash grave1 deposits that are n 
continuation of those extending from South Fork. Although the 
Middle Fork runs on bedrock for a short distance at the mouth of 
Gold Creek, and perhaps at  other points above this place, it hm no 
rapida Its current, however, is stmng throughout its coarse in the 
Endicatt Mountsins and it flows over many cobble barn in swift 
riftles. 

As many of the details of the drsinage basin of that part of Middle 
Fork which li& within the Endicott Monntains will be considered in 
canneetion with the discussion of the gold-bearing placer deposits 
(pp. 84-1U5), it is not necessarg to give further attention to this 
subject hem. 

Fmm the swthern edge of the Endimtt Mountains just north of 
Slate Creek the BEddle Fork flows through a region of lower rePief, 



whm topgmphy icr w i d  by low momtuins, wide, flat, gently 
doping ridges, and a few areas of bgsin Iowlanh The river turns 
more to the southwest and flows for about 65 milas throngh this see- 
tion of lower relief to John Rimr. Along the lower half of this m- 
tion the channel is nmr the northern slopes of a group of mountains 
that lie between it and the South Fork, or dong the southern margin 
of the gravel outwash fill that extends with an sverage width of 5 
rnilas from Tramway Bar to the mouth of John River. TI& out- 
wash deposit is apparently in large pert a continuation of the similar 
deposits that are so widespread between Tramway Bar and South 
Fork. From John River the Hoyukuk turns southward and skirts 
the.10~ slopes of mountains that lie along ib west side. to its am- 
fluence with the South Fork, a dbtance of 35 miles. Thpughout thh 
uorth-south part of its course silt flats, 20 miles wide, &end between 
it and South Fork on the east. The basin occupied by thew gilt de- 
posits has already been described. 

The winters in the Koyukuk-Chandrtlar @on are long and severe, 
the temperature b e ' i  below zero most of the time. Temperatures of 
-70° have b e m  reported. The average temperature for the three win- 
ter months is about - 16" F. and for the three summer months about 

F. The summers, lasting from abut  the end of May until the 
middle of %ptamber, are characterized by clear weather with only 
<rocasional light showers. Brid records indicate that the total an- 
nual precipitation on the Koyukulr is between 11 and 12 inches. It i9 
probable that the pmxipitation within the high ranges is somewhat 
greater, but there are no records to substantiate this supposition. 

'She principal supply of water in this region used in placer min- 
ing is derived from snow, but a moderate rainfall during the summer 
also adds a v&bIe and uncertain amount to the tots1 dream %ow. 
The snowfall over this region is not gseat in average amount, and it 
is only the great length of the winter -son, from October to April, 
that enables an average depth of 3 to 4 feet of it to, accumulate. 
Most of the snow melh and prssses away during M B ~ ,  when tho 
streams are at their maximum flwd stage. The larger streams can- 
tinaa to flow strongly during most of June, after which there is R 
subsidence with sprlsmodic increases until colder weather in Sep- 
tember changes the precipitation into snow, freezes the higher mom- 
tain slopes, and lessens the flow. Early in October the rivers become 
frozen over, and although there is still some flow of w&r in all the 
larger valleys, ss is made manifest by frequent outbursts from undm 
the ice, these rarely do more than form temporary local accumula- 
tiom' of ice, which disappear the following May. Sometimes, how. 
ever, thew everffawa of water from beneath the iw continua thrbugh- 
out the winter and form considerable masses of flood-plain ice, called 



'$ glaciers " by the miners, which rn not entirely remoped during the 
following short summer and become somewhat permsmnt featurn, 

The rugged topapphy of this region p m n h  msny high, oold 
sheltered slopes and mountain-sumnnde basins in which a conaid- 
emble part of the mowfall does not melt rapidly, so there is genenrlly 
a rewrve ff ow of water in all the larger streams throughout the sum- 
mer, but on the m d e r  creeks water mmet.irnes becomas too scanty 
for the effective handling of the gold-bearing p a ~ e l s ,  and t.he miners 
must depend on uncertain rainfslIe, especially during Aug~st .  

The short summan, because of the long days, are generally whrm 
enough to  allow hsrdy vegetables to bc p w a  to a god state of 
maturitg in properIp prepared gardens in the bottoms of the larger 
valleys, but killing f~osts may occasionally occur in midsummer, even 
in the most favorable situations. 

The flats of the 'Kogukuk-Chandalar +on a m  timbefed, md the 
forest powth extends up the mountain slgpes and vaEIeys to an alti- 
tude varying from 2,000 tci 8,000 feet. A M c h  map showing the 
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dMhtim of timber is reproduced as figure 2. The ti&r is 
largely spmee, but popIar, birch, alder, and willm also occur. 
Sptuee trees as much as 2 feet in diameter are fwnd in the lower 
murses of some of the larger rivers. This size is exceptional, how- 
ever, and most of the spruce aver* less than l foot at the base. 
Grass suitable for stock is found in some open meadows in the fli~ts 
and on the uplanda nbove timber line. Moss is the prevailing vege- 
tation at altitudes abve  4,On feet. Of the wild fruita blueberries 
arc the mmt m m m n ,  but recl curranta bnd cranhrries are also 
found. 

ANIMAL LIFE, 

Iwrge game is no longer found in the vicinity of the long-estsb- 
lished mining a m p .  The region, as a whole, however, contains 
m o w ,  earibu, mountain sheep, and bear. Of these the gheep and 
bear are mast abundant. Other mammals in the mgion indude gray 
wol~es, mink, and gmund squirrels. Ptarmigan and grouse are 
abundant in many parts of the region, and in summer geese and 
ducks are found along the streams and lakes. Salmon run up the 
chandalar in mrnmer, but do not reach the Jake. Among other fish 
of t.he region are tront, grayling, pickerel, and whitefish. The 
native inhabitant8 rely on the fish and mammals for s large part of 
their food supply. 

The white population of  the Koydmk region since 1900 has not 
been l~rge.  h the Rlondike rnsh 1,000 or more inexprienced gold 
seekem entered the Koyukuk Valley in the fall of 1898, but nearly 
ail of them departed during the early summer of f 899 and only about 
100 of the more hardy ones remained. Although a reviva1 of interest 
ww cawed in 1900 bp the discovery of gold on Myrtle C m k  and the 
*ports of rich finds on Harnrnond C d  and the population agnin 
mched 1,000 or mare, by 1901-2 it had dwindled to about 200. 
A h t  am are r e p o d  to have been them in 1903-4, and since then 
the a v e q  popuIation of the district has been about 200 persons. In 
addition to these them are some native both in the Chandalar and 
Koyuhk districts. The census of 1910 g ~ v e  a total population, 
hd h whites and nativa, for the entire region, of 85%. This, however, 
includes the settlernentg on the lower Koyukuk. 

Since mining was atablished in 1900 the principal settlement in 
the Koyukuk region has been the tam of Cold foot, located on Koytl- 
kuk River about 586 miIa  from the Yukon, at the mouth of Slate 
M k .  Here the postal and recording offices are established; but 
about I908 a new settlement was formed 16 miZes farther up the 



Koyukuk, at the mouth of Wiseman Cree$ and this plnm its now the 
large& town in t h ~  district 

A small group of cabins on the north bank of Chandalar River near 
the mouth of Fht Creek is named Cam. This p1acs is about 1 i O  
miles from Fort Yukon and 85 miles from the placer digginp at the 
h a d  of Big C m k .  Daring 1907-8 it had a mall population of 
whitea and contained the postaI and meording otFxces for the districk 
At present only a few nativw remain, ~ n d  the mining population of 
the district anside of mme SO or 30 white men, i n c l u d i  the record- 
ing officer for the district, who reside near their claims sbout the 
head of Big Creek 

There is only one natural highway for approaching the Koyukuk 
district-that by way of Koyukuk River. From the middle of June 
nntil early in September the main Koyuhk may be beended by 
medium-sized stern-wheel st~$mboats having a draft of about 2 feet, 
By this means all tEie snppliea for the region are now transported up 
the river t o  the vicinity of a warehow station named Bettles, a few 
rniIes below the mouth of John River and about 60 m i l a  below Cold- 
foot. During some seasons of low wahr it has been found imprac- 
ticable to reach B e t h ,  and at certain periods of high watsr it Is 
+ble for steambats to  ascend a short distance above that place. 
The general practice is to take all supplies from Battlq or a point 
near by, upstream to Coldfoot or the mouth of Wiseman Creek during 
the wrnmw by &allow-draft mows that carry from 8 to 12 tons, 
towed by horsea (PL VIII, A, p. 861, or by poling boats that carry 
s h t  1 ton, propelled by men. Both methods are tedious and ex- 
pensiva From June 15 to September 15 may lm considered the b a t  - 
ing m a n  on the Koyukuk. 

Some freight has been hauled in winter on horse or dog sleds up 
the river from Bettles, and during the earlier years of development 
this was the common practice. At p m n t  this methd is u d  for 
distributing mpplies to the places of mining on the mrious m&, 
supplemented to a mall extent by packing with horses during the 
summer. 

The f ~ i g h t  charges during recent years have been, from k t t l e  
m San Francism to Bettles by ocean and river steamboats, 4 to  6 
cents a pound; from Bettles to the mouth of Wkman Creek by 
home-towed scows, 6 to 8 cents a pound. Thns, it costs from 10 to 
14 cents a pound, or $200 to $280 a ton, for freight charge alane 
frwn Seattle or San Francisco to the mouth of Wiseman Creek fol 
dl the m e r b d i s e  brought into the Eophk district. Winter 



ddding of height from Coldfoot to Nolan Cmk is done for 4 mnta 
n pound, and home paclnng in aurnrner from the mouth of W h a n  
Gmdz to Nolan C m k  for 6 cents n pound. 

Practimlly all the paBBellger travel to or fmm tha Koyakuk is by 
'bod durina the summer, and the heavy mail is also delivered during, 
the open season, 

There is also a snmmer overland m b ,  seldom used, that leaves the 
west bank of Y&m River s little above end opposite the abandoned 
trading post cslled Fort Marnlin and follows the low ridges and 
bench- that form the western border of Dall River valley, mmws 
the w& fork of this river about 45 miles by the trail from the Yukon, 
wee over the mountains to the north into the headwaters of the 
sodth bmnch of Fish Creek, then# passes over the western xidm 
and s l o p  of the moderately high mountdm that form the divide 
between the eastern tributaries of the Koykuk md the hetadwaters 
of the Hdzana, cmsw tbe M q u i t o  and South fore, and goes 
through Sitkum Pass and down S l h  Creek to Coldfoot. This route 
is about 250 miles long, but b e a u s  of the intricate amasgement of 
the various stream, t h ~  roundabout wag it follow% over the mom- 
tains abova timber line, and the fact that the so-called t.rail recog- 
nizable in only a few place below timber line, it is dificnlt to follow 
~ n d  is mitable only for cattle or packhow outfits or ped&rians with 
guidee who know the country. (See PI. I, in pocket) 
To m c h  this district during the winter or dosed season it is necea- 

sary to travel with dog-dram sleds. A monthly winter mail gemice 
of thia kind is maintained and a few persons ooeasionally, travel in 
this manner. The present winter mail mute goes down Koyuhk 
River from Coldfoot to the vicinity of Bergman, then aero~s the 
lower valley of Kanuti River and over the low mountains forming its 
muthem boundary into the upper drainage basin of tha Melozitria, 
thence mutheastwerd across another low mountain divide into the 
upper valley of Tozitna River and down that valley to  the town of 
Tanane, on the Yukon, where a connection is: made with the Yukon- 
Tanma mail ronk to Bairbanka The disbnm fmm Coldfoot to 
Tanana by this route is about 220 milea Previous to  1906 mail, both 
in winter and summer, was carried to Coldfoot from Fort Yukon up 
Chandalar River and its West Fork, wer a low divide, across the 
valley of the South Fork of ths Koyuknk, over another low pass, and 
down Slate Cm~k ta its mouth. The distance by this route is about 
175 miles. 

During 1910 the Alaskrt Road Commission commenced the con. 
stmction of a trail for ainhr sledding and summer horn packing 
from Yakon River, which is intended to serve both the Clhandalar 
and the Kopnku8; digtrick This trail leavm tha Yukon at B newly 



establkhed settlmmt named Beaver, situated an the north bank of 
the Fiver abut 100 miles below Fort Ydrun. It follows a general 
northwesterly d i d o n  for a b u t  80 miles from Beaver along the 
rolling ridge4 that  mparate the valleys of Orenzik and Hodzana. 
rivers to the divide between them and the Ch~ndslar. Thence it 
forks into two bmnches, one to continue northwesterly across tha 
upper part of the W& Fork of tha Chandalar, across the Sonth 
Fork to the Kopkuk, 'and down Slate Creek. to Coldfoot; and the 
other t6 cross the Chmdalar River near Cam and continue north- 
eastwad up the Middle Fork of the Chandalar tc Grave Creek and 
up Grave CreeIr fo Little Squaw Cmk. During high water mal l  
boab csn &smnd the Ckiandalar for ahut 76 miles. 

PnmcYPdI. F E l l w .  

The Kayukuk-Ghandalnr region is one of diverse gmIogp, d 
the fragmentary data at  hand do not permit a full analysis of dl 
the many problems it pmsants. 

The most widely distributed bedrock of the region is a .series of 
mebmorphrwed sedirnenb, including soma altered igneous rocks, 
which are here wmlated with the Bimh Creek schist of the Yukon- 
Tanana region. These rocks am w~eeded to  the north, along the 
central belt of the Endimtt Mountains, by a massive semi@lLine 
limestone, interbedded with aome argillitm of P a l m i c  age, prob 
ably Carboniferous. In the western part of the region there is a 
complex of ancient volcanic rocks, with Borne cherts and argiuites, 
also believed to be of Paleozoic age (Devonian!), and probabIy 
older than the limestone just mentioned. 

Mesozoic sediments are represented by a a e r i e  of limestones, cal- 
careous sandstones, m d  arkoses with some volcanic rocks, which 
are ~ e g a d e d  as of M t a m o u s  age. There are also one or two gmall 
areas of 10mIy ccinsalidated conglomeraks, sandstonas, and shales 
with lipitjc eon1 beds, which are with redonable certainty wignd 
to the early part of the Tertiary period. 

The Qnaternsrg is represented by widespmd deposits of both fine 
and CORM glacial ontwash, which rxmrrs both as fills in deeply 
eroded bedrock depressions, the bedmk floors of which are below 
the prewnt drainage gradients, and as terrace deposib above the 
pment stream Isvels. The recent stream gravels and silts are largely 
mancentration8 from the older temae deposita Both consist of 
p v e l a ,  sands, and silts. Glacial moraines are a h  found in the 4 

northern half of the regim. 



The igneons mb bdnde, k i d -  the volmnic rmb mentioned 
~ b a q  large a m  of &tie and dioritic i n ~ v e  rocks as well as 
EW aad dikss of d a r  composition. The intrusive rocks are 
lml ly  altered ta gneisses. Diabase dikea and sills Jso occur in some 
of the formations, notably in a d a t i o n  with the ancient volcanic 
mcb already d&hd, On the lower part of Chmdalar River an 
area of Quaternary or Tertiary vaIcsriic rocks has been noted. 

The dominant stmctural fines trend a little north of mat, thus 
paraIleling both the Yukon Valley below the gmat bend on the muth 
and the main axial line of the En&& Mmtains on the north. The 
olderr d i s k s  are dosely folded, but the Paleozoic limestone series is 
thrown up into more open folds with many faults. The Masozoic 
and Tertiary sedimentary formations am but little disturbed as corn- 
p a d  Kith the older Pocks. They are, however, locsIIy folded to 
same eatent and pnerally more or less tilted and faulted. 

GEOLOGIC XA2, 

The principal geologic featurea of the region are graphically wm- 
mrrized on the map (Pl. V, in pocket). Ia the preparation of this 
map e x h n i v a  use has been made of the mwqs by Schrader and 
Mend&ll, w h m  results have k n  interpreted by the writer in 
accordance with his o m  Piews of the sequence. As no one geologid 
~ E U  covered the entire field, com1ations for purpom of cartogmphg 
must n-rily be uncertain and the relations of the various forma- 

' 

tions generalized. It is believed, however, that while this map is 
far frop being amrate  it may sewe as a useful gnide to prospectors 
by indicating the general distribution a£ the schists, which are the 
~oam of tbe placer gold, as well ss the most important intmive 
mama, which are believed to have influenced the gold-bearing rninq- 
aliation in the schi- bedrock. The mapping of the Mesozoic 
rwh is dm important to the prmpectdr, aa these rwks are not Iikely 
to b f w d  gold-bearing over belts of any extent. Where they sre 
lorrally intreded by granite rocks, however, they may contain small 
bodies af cantad-rnineralised rock, which yields placer gold, as is 
the csse in the well-known Iditard district about the head ~f Flat 
Creek. I 

7 ~ " - B n l L  mW 



GE- BrnTIOX. 

The f d o w h g  table shows the geologic column in this ragion in n 
generalized manner: 

The Birch Om& schist is in the main c o m p s d  of -My d W  
mndstonss and shales. Most of the r& included in this formation 
have been suffciently metamorphosed to be in large part recrystaI- 
lized. The rnGt common m k  types are quartzite schists, always 
containing considerabIe mica, and finely folinted micaceous and 
graphitic whist% In the Kognrhk placer district this formation is 
largely represented by carhnaceous schists, phylIites, and slatee. 
Within the ares bere mapped as Birch Creek schist there are also 
some foliated amphibolite or hornblende whists and a few limestones 
of a highly crgstalIine and in some places schism texture. T h e  
highly altewd igneous mks of the ampbiblite (hornb1ende) schist 
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typ, in psrt at least, most probabIy repsent metamorphosed basic 
volcanic m b  that flowed out and became more or lesa conformably 
inmrpomted with the sedimentary mks comprising the main part 
of the Birch Creek xhist when they were deposited. Thk hfemnce 
is drawn from the fact that the ignmus schists are in some lmalitiep 
apparently interbedded with the schists of sedimentary origin, and 
if it is generally mrmt the relative positions, attitudes, and dis- 
tribution of some of the amphibolite schists may have more or less 
stratigraphic significance. On the other hand, ia wme places these 
altered basic igneous rocks appear to cut across the edimentary 
rocks that contain them, so until the details of their various farms 
of murrem are doseIy studied they wiH be of little aid in decipher- 
ing the history of the schists and can not be separated from them. 
IQ addition to these old basic, lavalike rocks the schists also contain, 
in some a m ,  larga amounts of acidic intrusive rocks of granitic 
nnd dioritic kinds, which in some plam am closely associated and 
here and there appear to intervade in composition. The gr-anitic 
roch  occur both in law, massive intrusive hdies, locally por- 
phyritic, and in more narrow dikelike foms, which were evidently 
injected into the country rock, for tha most part at  n time consid- 
erably after the schidose structure of the sedimentary deposits had 
reached an advanced stage of development. 

The echisb and the igneous rmks they contain constitute two very 
wi-d hits of bedrock in this region. (Sea map, PI. V, in 
p k ~ t )  One of these belts forms a large part of the Hdcana high- 
land, the irregular area of modemtely mountainous relief bounded 
on the south and east by the Yukon Flats, on the northwest by the 
l<oyukuk Valley, mud on the north by a broad depression which 
separatss the highlands from the southern fmthiTls of the Endicott 
Mountmins, (L% p. 13.) 

The other schist belt m a k ~  np the southern ran- and foothills 
of the Endicott Mountains. ' f ie  schists are bounded on the north- 
wwt by masgive cryshlline limestonq beneath which they appear 
tb d q t  although the cmtrct  relations may be those of faulting. 
(Sm P1. VI, A.) This schist Mt varies in width from 15 to 30 
mil- and extends muthwestward f m  the general vicinity of 
Chandalnr Luke across the Middle Fork of the KoyukuB; to and be- 
yond John River. 
In this region these two Wts of schists hare been examined only 

along the routes followed h monnaissanee field work, which nem-  
sarily covered but a small portion of the area occupied by a writs of 
mLs of w i d q ~ ~ d  distribution. Gnsequently the present hmI- 
edge of the. characters and relations of the Birch Creek schist in tbis 
repon is too incomplete to permit the sepmtion of the formtion 



into ddnita mldivisiam Mendenhall: who examined that part of 
the Hodzw highland schist belt about the headwaters of Dallkand 
Hanuti rivem, grouped sll the w h i m  d i m e n t s  and their associ- 
a t 4  igneous mks of ~ a r i o u ~  type and relztions together under the 
general title '' metamorphic complex." He considered this diverse 
cornpIex to include, in whole or in part, the equivalents af the B i d  
Creek schist and the Fortymile " series " ' so widely distributed south 
of Yukon River; the Kigluaik group, Kuzitrin formation, and Kome 
group of Sewmd Peninsula; and the '& Rapids " schist and "Lake 
quartzite gchist " of the northern schist belt of the Koyukak-Chanda- 
Iw region. This broad classification was suggested because it ap- 
pears to be the only practical way of grouping together all the older 
rmks, which present many of the same characteristics and general 
lithologic fmtums and also show considerable although varying 
metamorphism, which ~ f f &  all the rock typw however diverse; 
and becam it afiords a dear basis for separating them from the 
younger undtsred, or but little altered, sediments and hvas that 
m p y  the inhmening areas. 

Mendenhall a daribes  the r& of the Dall River area m follows: 
[M&m4rphic ommpMml.-me oId rocks [of tbe metamorphic ~omplerx] arere 

Umt encountered along upper DalZ River, where the kille in which it hsad8 rise 
from beneath the dlts of the Yukon Bash [Flatal. I t  IB oat of thew rock& and 
the granitic introelcee which cut them that the broad tldges and q u r n  s e w  
carved from wmch the waters of the DaTI ,  Swlft [Hodranal, and TCanutl 
rivem and many Kopnkuk tributaries flow* The phase most commonlg dl* 
played here fa a fine even-gmlned qnnrtz-biotfte =hist, with verg fine ~ n d  
;&igbt lamination-a true metamorphic rock of uncertain urlda. Tarn type 
makes up the great ma= of the wh1~tm rMks of this a m .  Wltb the in- 
tmsi~ea whtch E U ~  it. It forma the dlvide b a r n  the Yukon and the Ko.vnkuk 
and the higher parCs Of the branching spurn whMe tbeae were exarnineil. 
* * Away from the htruslve centefcr the mck lo ottmer c a r e r ,  l e a  
qua- and lesa meIy and nmly 1amInated. Other mlcaa tban blotlte 
wmeHmes appmr, and by gmdatlon~ns d ~ I e t e  are eamnntemd whlch Are clearll 
Wlments carrying graphfte and calcfte. InterMdud wlth wblsta like Zhm 
[on both the D ~ l l  and the I ioy~knk sides of the dlvlde) .re three or four bands 
of gray, often verg rmraelg crysbll!ne Iheetone, standfng ~t high angle and 
m k i n g  nearIy =st and w e d  

sonth of the fl ate a t  the head of the Knnuti Rlvsr FI serle~ of dark fine 
grained UaW and dark qua?imiM form the lower dopea of tbe mill of the 
 alley. 

*Mmdenlall, V. C, R@#nnalmnm from Fort Aamlln to K&&ue m d ,  An-: 
prof. Paper a. B. MI. surrey No. 10, 1002, pp. 81-37. 

*#purr, 3, E., Geology or tbe P n h  ~ o l d  dlstrlck Alanb: wbth A m  Bcpt 
u. a sad. ~ u r v e ~ ~  pt. a, 189% p. 140. 

1 Mendeahall, W. C, oh cit., p p  8- 



Inbd#.-The &am [of the Hodesna b l g b l a ]  am eximmldy rmt by 
mdform bodleg of granite porphyrg, whlch in some partsi of the regLon occupy 
greater area# than the socks Into which they bare been forced. Them massea 
are partkuFarlj ebund~nt north Of the U p p e r  mume of tho KaaUti River [on 
the divide bekeen it and the eonthem branch of Fish Creek] and among the 
kl1In northweat of the ea8tern branch of the Dall. * * 

Qa tba [west alde of the maln] Dall Rlrer [ a  few mllee above the mint 
where it leaves itm valley to enter the Yukon Flats] gmnlltes which are not 
porpbyritlc end not whletose, though deeply weathered, outcrop alwg the 
rstream aectlon [and extend sonthmestwnrrl, forming the toothllla that boaod 
the northwestern pnrt 01 the Yukon Flnta, Them are Intmtled Into the schists. 
About 16 m13eu west o t  the mouth ot Dall Rlvet a massive body of porpbgritlc 
=unite Porm~ a rounded mountAfa about 3,000 feet highJ. On the hill dopee 
to the north [of Dall Rlver] occasloual narrow nnd compact acid dikes are 
exhibited. Thwe are regarded a8 offuhmta from the main intmnlve mas% 
In addltlon to t h e m  un~ltersd inlruelvm, gnei~wlld porphyritic mka of gran- 

Itk and dioritlc com$mltion occur In the eFhlata. Sometime8 the crnsblng has 
gone so far an to sument that aome of the biotite ~ c b l s t s  mag themiselves be de- 
rive8 from igneous socka of Ilke character, but n~ no InBtance was observed in 
which the distlnctlon could not be clearly made, thia sng@ion remalns nn- 
pmved, It is true, however, that the lntruslon began before the metamorphic 
action hnd tend, ao thnt the earlier Intruaivm were greatly aEected by It. 

The geologic time at which the granitic intrusive aotivitydwas at 
its maximum development ia not determinable from any stratigraphic 
evidence in the area under consideration, but its general development 
in other pa& of Masks, especially throughout the widespread areas 
-pied by the Birch Creek schiat, indicates it to  be e characteristic 
avent of much geo2ogic impodanm, both historim11y and economi- 
cally, for in many places the bedrock mineralization that has been 
stimulated by these intrusions ~ r n s  to have produced the gold- 
bearing zones from which the pIac~r gold has been derived. In cer- 
tain areas of minor extent the Birch Creek schist is unconformably 
overlain by sediments of Cretaceous age, both the younger sedi- 
mentary m h  and the old schists being cut by the same granitic 
intrusive rocks which m u r  so commonly in some portions of the 
schists. From this evidence i t  is provisionany i n f e d  that most 
of the granitic rocks were intruded during later Cretaceous time. 
Although at some Icmlities the Cretaceous sediments are mmewhat 
generslly altered over considemble areas, at others they have been 
dTected only slightly by contact metamorphism. This might h 
interpreted as evidence that the more active metamorphic influences 
culminated at &bout the close of the period of granitic intrusive 
activity. 

The schists that extend northward from Fish Creek to the southern 
branches of Jim River appear to be quite free from intrusive rocks, 
but the northern front of the Hodzaea highland, from the hadwa ters 
of Jim River eastward along the south side of lthe Chandalar Valley 
to rt point opposite the mouth of the Enst Fork of the Chandalar, 



is made up lsrgalg of a belt of intrusive granitic mb The w& 
end of this h l t  of roeks is composed mostly of porphyritic granites, 
Toward its east end, along the south side of the Chandalar, it is in 
large part a gneissoid granite which is considerably crushed and 
sheared and b o w s  the effects of dynamic action, being in some places 
so hiihIy sheamd and a l t e d  as to  parbke of the nature of s 
granitic mica schist. In some zone the rock is so folded, jointed, 
and cleaved that it cnn not be distinguished ordinarily from a true 
biotite schist, These older p h w s  are intruded by an apparently 
younger and &her-looking ganitoid rock, which is rnedinrn p i n e d  
and more or less porphyritic. On fresh surfaces this rock has the 
appearance of a typical gray p n i h ;  in composition it is found ta 
be a pnodiorite.  I t  occurs as dikes in the gneissoid rwka, which 
are also cut by narrow acidic aplita dikes of a light-gray color corn- 
posed of fine and even grained quartz and feldspar, with a very small 
amount of p e n ,  apparently chIori6e mica. 

Along the south side of Chandalar River the granitic r d m  have 
a known extent of 25 miles. From. the repbrts of prospectors they 
are judged t o  continua westward to the area known to  omur on upper 
Jim River and southward for some distance as the most common 
mck of the broad, even ridges and higher mountain are- in the 
northern part of the Hdzana highland. 

The dominant M m k  structural f eaturn t h m g h ~ ~ t  the H&am 
highland trend generally in directions from east-west to northew- 
southwest, and the longer dimensions of the intrusive m m e s  and 
dikes usually follow the t m d s  of the d i s t s  that contaia them. 

The Birch Cmek schist as developed in the northern Ko~rukuk- 
Chandalar belt was provisionally divided inta three formations by 
Schrader, who sepaited the schists on the brsis of lithologic and 
structural d i d k c e s ,  which, though evident enongh at  pGticll~~r 
localities, have not yet been studied with sufficient detail to make it 
possible to distinguish and separate their vawing phnses with facility 
throughout the rogion. It will lm impmctimble to apply -th= pmb- 
able divisions of the metamorphosed ssdiments with any degree of 
exactness until their areal development and distribution h n ~ e  k n  
carefully traced and plotted upon-a map of suficient detail to show 
their complicated structural and lithologic interrelations. The three 
divisions, of schistose rocks mgnized by Schrader ' wem named-in 
ageanding order from those which he at that time thought the oldest- 

2 Whrsder, F. C, P d i m I n u g  - on & monnaI- atone the Chrndlar 4ud 
Kngnkur r i m  U k a ,  in 1899 : TweatJ-Mt &m. BPpt U- & Q t o t .  Samey, pt. 3,1800, 
pp, 47247E.  



the &pi& schist, the Amphibolite schist, lrnd the M e  quartzite 
dist, S c h d e r  considered that only the youngest of these three 
divieions, the " M e  quartzite schist," might pmbilbly be currelafed 
with the Birch Creek chist, m originally defined by Spurn' in the 
Fortymile and Birch Creek placer districts, south of Yukon River, 
where this name was applied to a group of rocks '' consisting mostly 
of quartzite dists,  grading into finer-pined, often pphit ic  
echisk" Schrader also mqnized, bowever, the possibility thnt the 
"Rapids" whist is mereIy it lithologic phase of the lower part of 
the " Lake qursrtzite schist v-in other words, that these two division9 
should Le more properly considered as comprising one unit, for he 
say4 " It [the LL Rapids schist] seems to underlie the Lake quartzite 
d i a t ,  but may prom to be a lower member of this series, so altered 
by metsmo~phism &S tO bear little resemblance to  the general fmd 
mom widespread] type [of the '' Lake quartzite schist "1." For the 
present, at  leastl the writer is inclined to consider the schiists of Mi- 
mentary origin as a unit rather than attempt to seprste them. In 
this connection it may also h well to suggest the possibility that the 
amphibolito schist is in reality younger than the "Lake quartzite 
schist," on the ground that it may represent a highly metamorphosed 
phase of diabasic or dioritic effusive or intrusive 'rocks which were 
either poured out upon the sedimentary M a  of the 'L Lake quarkzite 
d i s t "  before they were altered into their p r e n t  highly schistme 
m&tion or intruded into them before or esrly enough during the 
period of their metamorphism to have suffered the same changes in 
p t e r  or 1-F degree, at least in some areas. In the preent report 
it. is deemed moat satisfactory to consider Schmder's three groups of 
schists to  be rnercly members of the Birch Creek schist as this forma- 
tion is now defined. The principal parts of Schrader's descriptions 
as qualzed above are given blow, with wly such modifications of 
nmmgement and slight omissions as are necessary ta fit them to this 
n-ray generalized interpretation. 

" w m  " IcKf BT. 

m a  term rdenr to a narrow belt of h l ~ h l ~  metamorphoM or altered mlcn 
gchiN t m m  bg the Chandalnr Rlver In the region of the rapids [about 8 
mil= blow Chandalar Lake], where the achl~t  forms a low anticline, with 
much qua*# in the bight of the fold. Here the rock embracing the rapida 
fztends for mveral mnes downstream Ito Horm Creek]. This rwk In geological 
horizon is a u p w  to [be the ohtmtl. f t w m s  to underlie the Lake quartzite 
=hist, but may proye to be R lower member of this aerie& m filtered by 
m e t a m o r p h l ~  aa to bear Httle resemblance to the general type. In the redon 
of the rapids, and to wme extent below, the rock la a blotite   chi st, c10&y 
a p ~ F e m  or crowded into numerolls Bhort fold& and contains much q u w  
eoma garnet, and other metnmorphic mlnerala 

Bpnm, I. E., Gedow of the Yukon gold dlatrfct, Almka : Eighteenth A m .  Rept U. & 
&ot. Survey, pt. 8, 180% p. 141. 



40 HOYURUK-CEANDALAB REGION, ALASKA. 

Thetwdbewtanawest. A t ~ ~ r t ~ c e b e l o w t h e r a ~ ~ t b s d t g  
is mutbward, while above the mpld~ it aoon bmmerr northerly. [ W e  iorma- 
tion was notd along the riper and extmda mnthwwtward tlcrom tha palley 
of Ifom Qreeh.1 From its mineralized character it wonId ordhartly be re- 
gard& a8 one of the maat auspictms to be examIned for mfneml =- 
[Frospecta of placer gold are reperted to occur In the gravels of R o w  42- J 
On the Middle Fork of the Eoyuknk, at the month of Bettles RlYer, occnrrr 

a small area of what apgeare to be ma& tbe same rock. [It seem8 to dip 
beneath the beam-bedded Iimeatonea tbat make np the mountainm to the north- 
wwt, bnt the atratlg~apbic relatlonabl~ in this vkdnitjr are complicated by 
faultleg.] 

AMPRll&3LITE [ H O E N ~ P D E ]  BUHIBT. 

[This rock] is a dne-grained flsslle or flbronrr whist of applegrew calm. 
[mme of It la m sflfceous ag to] partake largely of the nature of a mtcmous 
quart% BCbbt, The qua&, however, IB jgenerallyl dbpMed in small bands 
and W e t s ,  all of which have suffewd flexing and folding, the small folds 
otten m r r i n g  in the moat recamknt manner. The p r ~ c e  of mlphides 
and ms1onal)p mbonatm denotes mlnerallmtlon. &says of the contahed 
qua& show it to .tarry both ~ I l v e r  and gold [specimens obtained near the 
base of Green Mountah, on Chandal~r RlTeF, yielding about 0.42 ounce of gold 
and 0.14 ounce of dver to the ton of qua&, or a money mlue of about $8.60 
a ton of picked specbee quarhl, 

Jndglng fr6m the apparent posi,tfo~~ of thin rock Ln the $eologtc ho-n it 
rank8 among the older mcks of me rdm. It is apparently younger than the 
Rap& whist, and it seems to occupy a lower horizon than the Lake quartzib 
whist, which may pm~sfonally be r e f e m  to the Birch Crek * * 
It occnra on Chandalar River, abont 3 mil= slaboe Bend Moantain. Here 
I t  ig net, M nwal, & c t M  to the floor ot the valley, bnt w m s  to be the 
mnsplomns rock in a monntaln of mcderata aiw known by the pro-rn 
Qmm Mountah. Along with gray mIca d I s t  and limestone, it forme the 

motmWtinoas glope fronting the vane$ 0 the north. Back oi this front it 
aeerna to have a mmewhat Wider extent to tbe nor~wttrd. At the base of 
areen Mountain, near the dgen of the valleg, the whl&sity tr- northeast 
and southwest, wlth d p  gently northwedward. * 
Ln the floor of the [Cbmdalar] valley a few m l l ~  below Portage Creek the 

schist l o r n  a low bench ot mma prominence, whose surface is abant 2& feet 
a b o ~ e  the preaertt tePeI o f  the river. It was next met with on Robert Creek, 
at  about tbe wme elevation as on ChandaIar Ri~er, to the northeast of Horace 
Mountain, where it egcIusIvelg forms the low blnfes and benchlng along the 
northeast aide of the creek It occurs also In Rokt Creek canyon. On 
Dfetricb ,River, at about 5 mile8 below Fault Mountain. on tbe north edge of 
the valley, it again Toma n low bwcb riang abont 20 feet abwe the river. 
The trend of the BChiFIt019i~ here lt4,northeaSt and mthwest, with a dip of 
~ b n t  35" mutheapltward. Here the rock alm ha8 a plteh or plunge etructure. 
with a d i ~  of abont 20' BOnthWlSItward. A C O U ~  of expf4um of limited ex- 
tent were also met with at  the bnw of the mountaha along the Middle h r k  
of the Koynknk River, between Bettlezl River and gtate Creek. Here gray 
mlcaceous quartslte schist, probably referable to the Blrcb Creek formation, 
wmts to rest upw It 

[TWs fi#n&tfon3 r#r far as observed Is pFindpally a mlcaceon~ gnarklte 
d t ,  though in mme lmlitles the mlua becomes the dominant ewenth1 



mbeml, q a d ~  i n h a  nrs nouallp mlld nna rounded, denoting a sedl- 
mentaty orl- M d e e  blotite, which is n80allg pmlrrh ,  some mnscorlta 
and &lorite &m occur. Magnetite asn acceasorg fa often prment lo con- 
Mdernble amount Garnet bas beee sparhgly noted. In some instances the 
minerals are conddembly mushed and the folla of blotlte mtcn bent and flexed 
sboot the quark. In Other c a w  there 1B PmWnt Condderable graphitic ma- 
terlal, dvtng to the rock oca~~ionally the aspect of a graphitic s c p .  The 
mck carries gome quarts veins of moderate sin?, trendlng nunally parallel 
with tbe whhtoslty, wbile some devkte or rm nearly a t  right anglen te It. 
A few d b l t  miaerallzation, thongh thls i~ not pronounced. 

Thta rock ie here mlled tbe Lake qnamlte schist because ?t t t ~  great p k l -  
mace a t  Chandalar Lnke. In the bend of the lake [on Ita west slde] It formn 
a ntm-faced cliR, rrislng nearly 2,000 feet above the lake, offering n dne e m  
sure of structure and jointing. It wems probtlble that with future exnmlaation 
thla rwk map be correlated with the Elrcb Creek echists [south of Yukon 
River]. 

WlogIeafly thla rock overlleer the Rapids whist, and I t  apparently underlien 
the Ilmestme eeriea on Che northwest. In distrlbutlon It seems to exbend imm 
near the Weat Fork of Chandalar Rlver [Crooked M I  northward to begon& 
tbe lake, md from east of Cbandaiar Rfver westw&rd to the Bfiddle Fork of 
the Koynkuk. It ia apparently one of the chief m k a  eodltutlng the rugged 
mounfeloous maas [between thew river% some of the peaks af ~ h t c h  rfw] to 
a heIght of nearly 8,000 feet. 

From near the West Fork of Chaadahr RIver to near the raplds the alp is 
slontherly, but above tbe mpfdB, near the head of the lake, It becomes gently 
uorthwmtwntd. tbe divergent dIw appasently denoting the two ddea of an 
antlcllne, the w k  belng thua more or l@a conformable with the Rapida achlst.8. 
[The strong probabilltg that tbe " RapidS" schist Is merely a Iower member 
of the ~Ideepread whIat groug of thin area has already been atated.1 

Concerning the mom widespread areal distribution of the Birch 
CreeEr schist in the Chandalar region, it may be said that the forma- 
tion is h o r n  to extend northeastward at  least ss far es the b k e  
Creek md Gmoe Greek valleys, and that prospectors report its cwxur- 
rence farther east on the headwaters of the Middle Fork of the 
Chandalar. 

~ T B O B W E B .  

la the Xoyrhk-Chendalsr belt of Birch Creek schist p n i t i e  
intmsive rocErs do not appear to km as extensive or as widely dishh- 
uted as they are in the Hdzana highland belt. The only considerable 
sres of them now known appears to f o k  a prominent past of the high 
rugged range which extends northeastward from the head of Raby 
Creek: to the elbow of Chandalar River at Bend Mountain, abaut 15 
miles above ChandaIar Lake. On the northesst the granitic mcks 
appear to  cross Chandalar River and extend into the Bend Mountain 
area. Their extent southwestward h r n  Baby Greek is not known, 
but &a high, rugged topogpphic forms that seem to be charader- 
istic of their massive murrence appear to diminish in this direction. 
Wast of them mountains, however, granitic rocks appear b gxtend 



across the vdey of Robert Creek to Horace Mantain, opposite the 
mouth of Sheep Creek. Northeast of Horrtce M0unk.h the i n W v e  
rock extends in the direction of Germ Creek and Bend Mountain. 
Southwest of Homce Mountain, for a distance of 10 mil% nearly ta 
Limestone Creek, the same sock mrns to form a somewhat prominent 
line of rugged paks rising to heighb of nearly 6,000 feet along the 
northwest side of B e t h  River. 

The rock of the Baby Creek area has received only a cursory exam- 
ination, but seams to be a grnnodiorite, being composed of feldspar, 
with some quartz, hornblende, and green rnicu. It is a light-mlored 
rock with greenish tinge and medium grain. Locally i t  haa been 
considerably sheared and altered to schist, but a large part of it seems 
to be in a comparatively unaltered condition. It is probably the bed- 
rock source of the fresh granitic bowlders that mur in oonsiderabIa 
quantities throughout the uncunsolid&d filling of the. Chandalar 
Valley below Bend Mountain. In fact, the present channel a£ 
Chandalar River from the rapids below the lake to the mouth of the 
Middle Fork is clogged with bowlders of this kind of mck. which, 
owing to the considerable p d e  of the valley throughout this section, 
fie so dispoxd aa to form an almost continuous succession of swift 
riffles. 

At a point about 8 miles sonth of the head af Chandalar Lake the 
d i s t s  are cut by a greenish dioritic dike several hundred feet in 
thickness, which bas a northeast-southwest trend. E a t  of Chda lar  
Lake the mountain mass on which Big, Tobin, Bowlder, Big Squaw, 
and Little Squaw creeks have their sources contains a considerable 
amount of dioritic intrusive rock with which the @Id-bearing quartz 
veins of this Imlity appear to be associated. (See p. 111.) 

The intrusive rock of Horace Mountain is also of I I ,  dioritic nature. 
The upper thousand feet or more of this mountain is apparently ts 
large dike intruded into the schists of this region. T h e  intrusive 
character is i n f e d  from the completely altered condition of the 
country rwk along the zone of contact, which in some pplacea is 100 
yards or more in width. Tbe trend of this intrusive rock is north- 
eaet and southwest. In texture it varim from a medium-pined, 
somewhat gneissoid rock ts a 9chi&, and in its ~arions stagw it 
mms to show passage by dynamic action. from a greenish-gray 
speckled augite diorih to an smphibolite schist. The southeastern 
slope of the mountain is traversed by a more or less mineralized beIt 
s quarter of a mile wide. Here the rock seems to  consist principdly 
of quartz, which is p t l y  crushed, sheared, and folded and is 
stained a bright red. The. staining material has not been examined 
closely, but is probably hemqtite. 

Intrusive rwks are much less prominent to the west, in the 
Koyukuk area of the schist, than in the Chandalttr district. With 



the mop of a dioritic dike on Gold Creek, another that cr:rosses 
3 1 M e  and Slate creeks, and the rmks reported to occur in the moun- 
tains between the sources of Emma and I'Visernan creeks and possibly 
west of Nolan W, a northern tributary to Wiseman Cmk, no 
igneous mdq either intrusive or effusive, have been noted in this 
area 

The Gold Cmk dike is situated about 3 miles above the mouth of 
that strew, where it forms a small canyon several hundred yards 
long. I t  strikes northeast and southwest and stands about vertical. 
Its outcrop is noticeable up the north slope of the valley t o  its  
crest, but beyond this point its extent has not been traced. To 
tha southwest from the point where it c r m  Gold Creek it has been 
observed for only a few hundred yards, being covered beyond by 
talus and vegetation. 

The ~ntrusive rock reported to occur in the movntains on which 
Emma and Wiseman creeks have their sources was not observed in 
glace by the writer, but the numerous large dioritie bowlders in the 
gravel deposits of the Emma Creek valley, which, according to the 
statements of prospectors, are derived from intrusive bod& in the 
, mountains about the head of the creek, indicate that considerable 

mmsesr of this rock occur there. &me b o w l d e ~  af this same kind of 
intrusive rock occur in the gmvels of the Wiseman Creek valley, 
and may be derived from the same mountains or from the ridges 
wBBt of g01m Cmk, B north-side tributary uf Wiseman Creek. 

The iatrueive r d w  on Gold and Emma creeks lie in a brotid way 
along the general strike of the schistose country rocks that contain 
them, and am in ttrend with the belt of intrusive rwks which extends 
dong the  northwest slope of the Bettles River valley from Horace 
Mountain to a point near the mouth of Limestone Creek. There is, 
however, no evidenee at hand to show that these rocks are in direct 
reIation with each other, but it may be thnt they were intruded 
at the same time under similar conditions. 

A dike similar to those on Gold Creek and Chandalar Lake wcum 
on Myrtle and Slab Creeks, in the Koyukak district. It crosses 
Myrtle C m k  about 13 miles above its mouth and extmdg southwest- 
wsrd n c r ~  Slate Creek about 9 miles below the mouth of Myrtle 
Creek. Jt a h  extends northeastward into the mountains that form 
the southeast side of the Myrtle Creek valley, where it has the same 

strike . (northeast-southwest) and dip (35"-55" SE.) as thc 
schists which contain it. The northeastern extension of these moun- 
tains may a h  contain more or less of this intrusive rock, for the 
valley of Boulder Creek, about 8 miles east of Myrtle Cmk,  hw 
a considemble quantity of bowlders and cobbles of this kind of rock 
in ita stream gravel& 
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On John River, h u t  50 miIm west of the Middle Furk of the 
K o p h k ,  Schraderl observed a highly schistose group of rocks 
which he described under the name Totsen series, but which are here 
classed with this belt of Birch Cmk schist. Schrader's description 
b in part as follows: 

QlbatacSer anrl oaerrrrence.-Thts wries of rocks m p i e a  a belt about 12 mUea 
wide on John Rlver. Jt Jim mnth of the SBajlt formatloo, [which conalsta or 
hm~fr.bedd& cqstalllne 1Imestone snd mica d i s t  resembling and probably 
corr-ndlng to the more whintoe phase of the Bettles " wries " that occuplm 
tbe nortbern pert of the Koyukuk-Chnndahr -on. On the south it i~ uncon- 
formably overlain by the Bergman "' serie%'"nnnaisting af nnnltercd serEhents 
of Cwtaceoua a g e  me rocks of €he Totaen " mrles'q, are malnly mlca w h l ~  
and quartz-mlca achIsts, In both of which the essential mlnerals are btotite nnd 
quarts. There is alao Borne much-altered greenstone or amphibole mhlst. 
Locally the mlca *hiat befornes graphltlc, graphite W e a  weelgbtb inch in 
dlnmebr being noted, anU In m e  cases the rock carrim much s m d a s y  
quarb, both in mal l  vehe and in lenticular bodi- Some imn ppslte la a l w  
y r e n t ,  which on oxlilatlon gIvw a reddl~h-brown color to the rock. The 
qunrte velna tend to follow the whlstosjty and are often locaIly contorted end 
twisted. Rome carry Irregular veInleZs or Btringera of spldote. 
The serlea la believed to be essmtlally of sedimentary orlgln. but the eedl- 

mentation mema to hnve b e w  accompanied by baaaltlc flow& *hlch were later 
sheared with the aedlmentary bds, giving rlse to ampblbollte wbiet, of whlch 
Ube most prominent hltrlp, havlng an appasent d d t h  of 6evernl mllen, e a r n  
noar the muthem part of the belt occupied by the mles  [aa =posed along 
John River]. Eere the IamphlboHtel rock, jndglng from the bent rind croehd 
remnants of feldspar and augite shown under the microscope, la p la ln l~  of 
Igneous orlgin Thongh on account of fanItlng and fo1dIng there le doubtlesn 
some duplication of the Mcke of the Totsen aerier! [ns it occurs along John 
River], Its total thlcknma judging from the prevalllng dip and dhtnnce acroas 
the atrlke, is 6,000 and 7,000 feet. 

Btrwtarre.-The TotBen series, llke the older rocks cornpdalng the range, 
bends approximatelg ea8t and west, on8 though the series aa a whole ham been 
Intensely fold& the dip in @?nerd l e  monocllnal, beIng, m far a8 observed, 
monthward, at  anglen of 80' to 80'. [ I t  must he borne in mind, bowever, that 
mch a monocllnal aMtnde may be that of overturned folds w h m  topa haye 
been trancatd] In 2he northern part or the belt John Rlrer valleyn for a 
distance of ~ v d  milea, Becrns to follow a north-muth ngncllne in the 8erief~ 
Tbe aeries ie travemed by the mnjor northeast jointinp of the range and by a 
~ o n d a r y  strncture at  nearly rlght angles to the major jointlug. CEeavage maa 
notefi at a few localities, but apparently much of thls hail been obliterated by 

Age and m d ~ t i m . - T h e  Totsen " series," so far as observed, 
ua&ists e n t i a l l y  of m k s  that seem undoubtedly to belong to the 
dass of dder crystalline schists" which rue so widely distributed 

1 Elchrader. F. C., A m m n m m l m  la northern dluh : ProL Prpu U. 9. Oml. Burvey 
#a 20, 1904, pp. 61CWI. 



thrmghout the interior of Alaska. As far as now known it a n  not 
be wm1aM with any of the formations that make up the major 
part of the Endimtt Mountains to the north, for all of them am 
apparently younger. 

According to Schrader, "the Totsen series can be correlated in a 
tentative way, on lithologic grounds, with the Lake qzrsrtz schist a£ 
Chandalar River." As made up in the wtion exposed along John 
River these rocks appear to be more mimmous and to contain much 
lass qnartz and more greenstone whist than the thick members of 
sedimentaq origin thnt m u r  in the Koydruk and Chandalar dis- 
tricts. Nevertheless, at some lmlit ies  on John River the Totsen 
very much resembles the more altered phaw of the schists east of 
the Koyukuk, in the Slsk-Myrkle Creek placer diggings, which in 
hrn haw been correlated with the "Lake quartzite schist"" of 
Chandshr River. 

I m A R T .  

The mnntrg rmk of the Hodznna highland and the K q h k  nnd 
ChandaIar gold districts is largely made up of different kinds of 
highly dtered sedimentary roclts, which are similar to and appemntly 
in large masure the game as the old formations that am hown to 
form the h d m k  aver extensive areas throughout the interior of 
b k a ,  both north md south of the Yukon and westward into the 
K&& Valley and S w a r d  Peninsula. These old schistme rocks m q  
be differentiated into wveral indefinite noups, but in gyneral it is 
most satisfactoq for tho pmsent to assemble them together, for they 
show many similar chamctenst ics and intimate inkrrelations, w e -  
c i d y  in regard to  their widespread rtzgional metamorphism and the 
economi~8lIy important fact that the minernlizntion developed within 
them during their transformation was ~ccompanied by the w p g a -  
tion of gold-bearing minemls in some, of their members, from which 
free .gold has been derived and concentrated into placers. 
'In the region under consideration theso rocks make up s diverse 

complex of more or less schist- xdirnents, in some plam misted 
with igneous rocks of various types and relations. Many different 
phases of the schists hnve been recognizedtd, but because of the. varja- 
tions in tha rocks fmm place to place cnot~gh evidence to warrant 
their definite subdivision, cornlation, and classification has not yet 
been gathered, particularly in the region north of the Pukon. South 
of the Yukon, between that river and the Tanana, the @;enem1 ' 
geqnenm of the mks, heginning with the oldest, appears ta be quartz- 
ite schistg carbonaceous and graphitic mhibs, quartz-mice schists, 
~metiferons schists, crystalline Lirnesbnes, and altered igneous rocks 
largely intruded into the eedirnents. These rocks are called the Birch 
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C m k  schist and are considered to be of early Paleozoic ap, probsbl~ 
pre-Mooician. North of tZlc Yukon rocks that, am c o n d d e d  to 
belong to the Birch Creek schist occupy tws  wide belts which have 
been described an pages 3-6. The rocks of the Hodzana highImd 
belt appenr to be similar in every particular to t h e  of the Ynkon- 
Tanana mgion and contain a considerable amount of igneous intm- 
sive rocks, rnostJy granite porphyries, both u n a l t e d  and metarnor- 
phosed. This belt of Birch Creek whist appeam to extend more or 
less continuously southwestward along the d i ~ i d e  between Kanuti and 
Yukon rivers and probably connects with the Birch Creek schist 
that occurs in the Gold Rill district, on khe north bank of the Yukon 
about'25 miles below the mouth of Tnnana River. 

The northern or Koyukuk-Chandalar belt of H k h  Creek pchist 
is 10 to 30 miles wide, extending from the Chandalar Lake region 
amow the Ko-k Valley between Slate and Gold uwb and south- 
westward amom the lower John River valley. Its distribtrtion east of 
the Chandalar Lake r e ~ a n  is not known, but to the west and south- 
west It extends to the JCobuk Valley and Sewad Peninsula, where 
part of it forms the @Id-bear in^ bedrwk of the Nome, Candle, and 
other district& On Slate Creek and generally throue;hout the Kay- 
kuk placer district a phase of the Birch Creek whist consisting of 
carbonaceous whist, phglIite, and slate is common. To the nortbeask, 
in the vicinity of Chandalar Lake and southward along Chandalar 
River to Horse Creek, these rocks are more quartzitis and m i c a m s  
but also contain graphitic phases, To the southwest the lower part 
of the J o h  River valley is c r d  by a belt of schistow. rocks, largely 
of sedimentary orij$n, which are locnlly graphitic nnd contain much 
smondaq quartz, like the Carbonaceous schists of the Plah Creek 
valley* In the Koyuhk m a  the Birch Creek schist d m  not appear 
to contain the lark amounts of igneous intrusive rocks that are char- 
Meristic of the area. between the Tanann and the Yukon and of the 
Hodzana highland. 

m v m B t .  

The 'broad genera1 trends of the dominant structural featurn of 
the Birch Creek schist throughout both the Hodzana highland and 
Koyukuk-Chandalar belts vary from east-west to nortbeasbsouth- 
west. The dips of the bedding plan= are for the most, part at steep 
angles to the north or south, being in many exposures nearly verti- 
cal, but some dips are as low as 36". For some of the broad sections 
that show g e n e d y  consistant dips in oppoiite directions fram or 
toward awumed axes of folding, whiich have not been definitely lo- 
ca ted or traced, tentative interpretations of aanticlinal or synclinal 
structure have been suggested. Whitt appar to 'be sections of con- 
siderable stratigraphic th i ches  across some areas where the drike 



md dip are uniform .give the impmion that a lnonoclinal ~ltmcture 
prevails. Such attitudes of the &&, however, may prove, when 
opportunity offem for examining them closeIy, to be largely ac- 
countad for by prbbound overturned foIds whose top have h e n  
truncated by emion, and the faulting, some of which m y  be of the 
overthrust type, may ~ 1 s o  be rr fsctor that mters into the present 
~tructuml attitudes of the mfiste to an extent that a n  not be defined 
withbut detailed study. 

A s  a r u l e  the longer dimensions of the i n h w i ~ e  rat% bodies follow 
more or Iem cIme'ly the geneml structural. trends of the schists that 
contain them, whether they occur as large ma=, some of which am 
=vend miles wide and 5 to 15 miles or more long, or as much nar- 
raw- dike-like bodies. Many of these intrusive, rmks, both the 
m ~ v e  and the dike-like forme, show strongly developad shear and 
joint h t u r i n g ,  nand in some p lam they have suffered metamorphic 
ulteration t~ the extent of assuming gneiMaid structure, especially 
along the margins of the larger granitic m a a s .  Locally hrisider- 
able bdim of the granitic mcks are gneissoid throughout 

In general the transformations that  hsve taken place in the min- 
eral canstitutim of the Birch Creek &st are of the kind that h ~ v a  
A I T ~ ,  over wid- areas in gsaatsr or lesser degree, dl the 
m e r n h  comprising the formation. The present condition af the 
mcks is tbe result of what is called Mona1 metamorphism, in dis- 
tinction to the similsr mineral dtenation termed contnct metamor- 
phism, which is not only of much leas areal extent but is colzfined to 
narrow zones dong the immediate contacts of intrusive racks with 
country rock& 

Although the Birch Creek schist is made up of rocks that resulted 
primarily horn regional metamorphism, it has also been affected m- 
ondarily by a minor amount of contact metamorphism. The contact- 
metunarphic effctsr ars most evident in connection with granitic 
intrusives, which evidently entered the country m k s  after they had 
b m e  tmmfomned partly, if not wholly, to a sch- condition. 
In fact; the occumce  of contact-metamorphic alteration abut  the 
h d e r s  of thee intrusive rocks constitutes the principal evidence as 
to the relative time when tho granitic rocks were intruded and when 
the mineralization they atimulatd took place. But even this evidence 
is fm from conclusive, for at  many localities the problem of deter- 
mining when the intrusion and its accompanying contact rnherali- 
zatian cmurred is complicated by the fact that some of the granitic 
n x k s  &I have suffered metamorphism since they were intruded, as is 
shown by their p i s s o i d  or d i s t a s e  structure. Thm diverse condi- 
ticms tboug'hout the two schist belts under eonsideration make it im- 



p d b l e  to state whether the intmsion of dl the granitic & snd 
the d t i n g  contact &e&stion took place at the same time and 
the rocks were snbsquently affected by M e r  m ~ o r p h i s r n  
that was mom im some locditim or m h  than in 0th- or 
whether the granitic mIrs were intruded at  different t ima throngh- 
out the long period of general segional metamorphism and for this 
reason show different d e p a  of alteration. This question apparently 
has an intimab relation with the origin of at least some of the gold, 
for in some places the gold-bearing minerslization saems to be 
dingctly m n n d  with the effect8 of igneous contact alteration. At 
other localities, however, such a relation, if it originally exieted, has 
been ga obliterated by further metamorphism as not to be evident. 

One of the most ooramon ~knd easily sbmmed chmgee that a c e ~ l ~ s  

in the metamorphism of mh, whether of the wideapmd regional 
or mom lacafized contact character, is the reamngement md redis- 
tribution in various forms of the silica or quartz contained in the 
original' rocks before they bactrme dted and in such intrusive rocks 
as may become sssociated with them before, dnring, or after their 
transformstion. Not only may the quartz bg changed from its origi- 
nal condition and form by mqstallization in place or nearly in place 
in the parent mok matrix, but l a w  mwnts of it may W e  dis- 
solved in circulating waters which msy contain h mixtures of other 
minemla in ealution. These mineralized so1utions may migrate 
through the eountl-g &, perhaps for coasid&le distanm, and 
be redepoqited elsewhere in v a r i k  forms as secondary quartz, the 
tern ;8~condav being u d  in the sense that the quartz has changed 
from its primsry condition with reference to its original position or 
made of occurrence in the rocks of which i t  is a constituent. 

Secondary quartz is the most wmmon and widespread gangue or 
ommentirig material found in racks that have been disrupted and 
athemvise deformed by geologic force& The manner and form of the 
changes and migrations the qua* undwgoca in being deposited mc- 
ondarfiy depend on the chemical nstnre and phpical mndition of the 
rocks through which and into which it cimulaks in liquid form. 
The quantity of quartz thus &posited is far greater than that of m y  
other mineral. Generalized & h a b  indicate that under favorable 
conditions probably 90 pa csn t or more of all the openings, both 
lerge and small, p r o d u d  in rocks by metamorphic deformation- 
such as faults, fissures, joint9, bdd ing  partings, and the ruinate 
spaces between lamina, grains, snd the smallest partides Chat com- 
pose the rocks, whether they am the result of fractum* flexure, flow- 
age, or simply the riaturn! porosity of some beds--become a t r a t e d  
or filled by a cement of quartz. Ommlly the quartz asmum the 
forms of the spa- it occupies. These vary a m d i n g  to the kinds 
and conditions of the rocks. The coarser-pined, more dgid rda 



usually have larger, more regularly disposed, and continuous dean- 
cut openings or fractures, along which ve& of considerable sizo are 
deposited. The finer-grained, less rigid rocks present spaces of 
irregular size and shape which may have a disordered arrangement, 
suggesting that they have been kneaded. In these the secondary 
quartz usually tends to follow the schistosity of the country rocks 
as small contorted and twisted veins and lenticular W i e s ,  some 
of which may be of considerable size, with lmotty bunches and 
smaller amscatting wins and leaflets disseminated between them, 
which for the most part are irregularly disposed and somewhat &- 
connectd. Where IE series of ghists is mad& up of alternating 
harder and softer members, like the Birch Creek schist, the rocks are 
usually fmctured in the former ~ n d  flexured in the latter, and as a 
consequence the secondary quartz generally bows  the diflerences in 
manner of deposition noted above. A great variev of both these 
modes of deposition of sxmndary quartz, with all possible inter- 
gradations from one to the other, is characteristic of the Birch Creek 
schist aE it occurs in the Hdzana highland area and in the Koyukuk 
m d  Chandalar dletricts. 

Where dissolved metallic minerals h m e  mixed with solutions of 
quartz they generally solidify in more or less close m i a t i o n  with 
the quartz, where it is redeposited under favorable conditions. Gold, 
both in it9 nrrtive date and in association or combination with 
metalIiu minerals, such as the sulphida of iron, silver, arsenic, and 
lead, bccnrs in many places with secondary quttrtz thus redeposited 
from mlutiona. The quartz either wholly or partly fills the spacei in 
the rocks, and if rnetalliferoas compounds are present they are gen- 
erally deposited also, either intermingled with the quartz or closely 
associated with it. 
In the Chandalar district, where gold-bearing quartz deposits of 

importance are hewn to occur within a small area at the source of 
Big Creek, it seems to be evident that the gold ja oonneded with *ins 
of quartz in zones of contact alteration surrounding or cunneding 
bodies of dioritic intrusi~e d s .  In the Koyukuk district the close 
genetic detionship of the gold to contact rnineraIization is not so 
nppammt, but some intrusive dioritic rocks are lrnown to occur there 
(see pp. 42-43), and more detailed examination may show that the 
bedrock mmca of fie gold is closely connected with zones of contact 
alteration. 

PdZEQZOIG % O m  

Them am two groups of rocks in this -on which, though with 
little doubt of Paleozoic age, can not now be assigned definitely ta any 
period in that era. Even the relative age of o m  cornpad with tha 
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other can not be dated with any satisfaction. They are quite diiTer- 
ent lithologically and are not lolawn to rn in contact with each 
other in the region under mnaider~tion, One of them p u p s  is 
made up largely of rnaseive crystalline limestones. The possibility 
of its being either upper Silurian or lower Carboniferous has h n  
suggested, but at  present the lower Carboniferous age of these lime- 
stones seems to have more evidence in favor of it The other group, 
which may be of Devonian age, comprises a series of cherts rtnd 
slates with some dark fine-texfured quartzites and a few thin beds 
of limestone, together with compact p n & o n e s ,  fine-mined pyro- 
clastic r&, basalts, and intrusive d i o r i k  

Mendenhall' haa described a complex of vdmnic mcb, which 
occurs in the southwestern part of thia region, under the name Kanuti 
series. This complex is made up of greenstmnm, gymlastic rocks, 
bssalts, a large mount of intrusive diorjtes, nnd some hornstones or 
dense flinty shales, the whole series being intruded by p a n i b .  

Rocks of a somewhst similar character occur on Yukon River at 
the southern boundary of the region under discussion. The.- mb, 
which have been studied by Prindle; are made up of greenstones of 
various types, chiefly volcnnic, together with d a t q  cherts, and lime- 
stones. Some volcanic rocks, cherts, and s l a b  seen by the writer on 
the South Bark of the Kovukuk and between the Soath Fork nnd 
Slate Creek are pmvisiona~y correlated with this p u p ,  as are mlso 
somewhat similar mks along the west side of Chandalnr River b- 
twwn its west Fork and ~ L k e d  Creek, named by Schrader a the 
West Fork =rim. This series consists of fine-grained quartzite, 
dark flint, calareous black shale, and i m p m  limestone, intruded 
by dioritir: and greenish diabasic d i k e  that follow the structure of 
the country m k ,  which trends from nnrkheast to sauthwest. It 
form8 the bedrock of the bmnd a m  'between West Fork and Crooked 
Creek and the rolling divide about their sources 12 to 16 milea west 
of the Chandalm. This belt, which is about 15 mil& wide, cor- 
responds with the broad dep&on that lies bhgen  the ~ & a n a  
highland on the south and the southern flanks of the Endicot t Morn- 
tains on the north and extends westward from the lower Chandalar 
Valley to that of the Middle Fork of the Koyukuk. 

t Mendenball. W. C, Remnualuaance irum Fort Hamlin to Ko-bue 8ounU, AIadm: 
m. Paper U. El. Om!. survey No. 10, 1002, p p  37-38. 

* M n d l e ,  L. Y., Tbs Falrtmnks and Rampart qundra~lg~w. Yukon-IPananm reglon, 
Ab6ka:  nun, V. B, Gaol. ELurrey No. 887, 1908, pp. 18-22. 

a 8chrndrr, F. C.. Prellrnlnav r e p o r t  w a reconnnlsnancs along the Chandlr~ and 
X o m a k  rimre. ~Llsta, h 1599: Twentparst bnn. Rept. D. 8. GmL B w s y ,  pL 2, 
1900, w. 47b17L 



Schrader comitiered that theee mks extended westward and south- 
westward to the Middle Fork of the Koyukuk in the low mountains 
5 to 10 miles swth of Slate Creek and on the South Fork of the 
Koyukuk in the vicinity of Jim River, where they haw been observed 
by the writer. He also suggested their probable eastward extension 
to the East Fork of the Chanddar and passiblg to Porcupine River, 
where a series of shmles, lmestones, a d  diabase murs . in  the, lower 
part of the Upper Ramparts 

The fa& at  hand do not warrant any d&te statement in regard 
to the structure of these rocks, except that they are considerably 
deformed and much fractured.. Some quartz veins occur in the frac- 
ture spaem, and they may be l o d l y  minemlized, but so far as known 
they have yielded no deposits of value. 

A8E AMD OORIZEUTIOB. 

There is no direct evidence regarding the age of this assemblage 
of rocks. They am apparently in unconformable relations with the 
1Urch Creek schist. Schrader found a few fossils referable to  the 
Devoniun in gravels and cobbles along Chandalar River and the 
South Fork of the Koyukuk, which on the basis of their fithologic 
similarity to beds in his West Fork series he considered to be derived 
from that m u m  Mendenhall .correlated his Kanuti series with 
Spurr's Rampart mriw and provisionally assigned them to the middle 
of the Paleozoic A few fragmentary fd from r& of this gen- 
eral p u p  on the middIe Yukon in the ares here under discussion 
belong at the same general horizm. On the nppsr Y&on between 
Eagle and the Yukon Flats \rolcanic greenstones, sorue of which are 
interbedded with and all of which are more or less closely associated 
with shales and limestones, are in close gtratigraphic relation with 
Middle Devonian . limestone There is a similar association of 
Middle Devonian limestones with greenstone voIcanic rocks nnd shales 
on Porcupine River in the lower part of its Upper Ramparts, Alto- 
gether the assemblage of rocks with thw general characters and 
interreJations appears to have R widespread development throughout 
the central Ynkon Valley, and wherever paleontologic evidence harr 
hen found it paink ltoward the Devonian age of the roc&. 

T h e  northwestern part of the area under consideration is almost 
wholly occupied by a series of m n ~ v e  semiqdall ine and crystaIIine 
lirnwhnes interbedded with some mica schists. The hestone is 
much jointed and in many places very schistom. Many of the frac- 
t m b v e h ~ e d w i t h d d t e m d a o m o f t h a m w i t h q u ~ a ~ d  , 



a few of t h k  were OM which eoatain pyrite, &d*op@te, or 
galena In geneml, however, the m c h  do not seem to be miwraE 
ized. Their m a 1  color is light gray or dingy marblewhite, but 
they include also darker members, and here and them extenaim 
exposures stained iron-& and brown are cmspicuow. 
As a whole they seem to be thrown up into s number of folds whose 

axes run about east and west. Schrader found evidence of strong 
fault displacements in the limestone, which seems to  account for some 
of the peculiarities of distribution of these r m h  in the northern part 
of the field and fof their generally rugged form and the steep scarps 
which form very mnspicuous topographic features in many places. 
(Sea PI. TI, B, p. 24.) Considerable. faulting has occurred along 
their muthem border, where they are in contact with the Kayuhk- 
Chandalar beIt of Birch Creek schist, which pa- beneath the lime- 
stones The limestonw may be overthrust upon the schist. 

So far aa known these lirn~stones make up practically all the een- 
tml ranges of the Endicott Mountain belt. Within the area covered 
by the map (PI. V, in packet) their somewhat irregular southerti 
boundary is seen to  extend from the upper Chandalar, whme valley 
they c m  about 85 miles above Chandalar Lake, southwestward 
along the northwest slopes of the valleys of Rabert Creek and Bettlas 
River to Dietrich River. Here there ia a canspicuous isolated outly- 
ing mass between the lower 5 miles of Bettlea River on the east and 
the upper 5 mileg of the Middle Fork of the Koyukuk on the west. 
(Sea PI. VI, B, p. 34.) The boundary of the main body of limestone 
extends northward from lower Bettles River along the east slopes of 
the wUey of Dietrich River for about 20 miles and then crosws t o  
the west side of the valley. (See PI. VI, A, p. 84.) Thence the lime- 
h n e s  extend southwestward for about 80 miles in a belt of irregular 
outljne to John River, which t,hey cross about 40 miles from its con- 
Bnence with the Middle Fork of the K v k u k ,  

Schrader "first described these limestones and ass~r.28te.d 8chista 
under the name Bett.les series, but did not assign them to any definite 
place in the stratigraphic column. Later he d e b e d ,  under the 
name Skajit formation,t a belt of oflimestones about 20 miles wide on 
J a h  River, which because of their resemblance h the sehjstcse, ergs- 
klhe ,  and mimowus p h m  of the Bettles '' series " are provisionally 
correlated with that series. Some poorly preserved fossils collected 

a sdmiaer. F. C, Pretlmlnmry report on r mmnaaismnce sEmg ths Chsndlar and 
KovnM d m .  hleska, h 1890: Twetltg-flrat Atm. R e p t  'U. 8. Geol. B u m ,  pt 2, 1900, 
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from the Skajit formation in place include the remains of n brachio- 
pad, which indicates an age not older thaa upper Silurian and not 
younger than lower Carboniferous. 

These limestones are certainly younger than the Birch Creek schist 
and presumably are the equivalent of at least one or possibly more of 
the Paleozoic limestones of the Yukon Valley. Of these there. are 
f o u y t h e  Ordovician, Silurian, Devonian, mnd Carbwiferons. East 
of the Koyukuk-Chandalar region, dong Pompixle River, all four of 
these geologic systems are represented, the stratigraphic position of 
the limestones having been well established by the f& they con- 
iain. Across the one hundred and forty-first meridian of west longi- 
tude, from 50 to  100 miles north of Poreupins River, along what is 
generally considered to be the eastward extension of the Endim 
Mountains, there are widespread Iirneatones of Iower Carbanifemas 
nge overlying an extensive series of quartzite3 and dates which if 
more thoronghlp metamorphosed conld easily be the counterpart of 
at least a portion of the Birch Creek schist of the Elqwkuk-Chanda- 
lar region. The Ordovician, Silurian, and Devonian limestones that 
occur along Porcupine River are apparently absent to the north, in 
this area, To the west, in the lower and central portions of the 
Noatak Valley, occurs a wries of limestones that is definitely h o r n  
to be of Carboniferous age, and in the upper Noatak, Robuk, and 
A l a b  valleys limestones which may be of this general age m m p y  
wide The qp of these limestones may be the same as that of 
the Skajit formation on John River and of  the Bettles "serie," 
which c m s m  the upper Koyukuk and Chandalar basins. It may be 
that the undifferentiated limestones of the upper Noatsk, Kobuk, and 
Alatna valleys, which bave a strong resemblance to the Skajit forma. 
tion, and which in turn may be the same as the Bettlw " series," am 
not only equivalent but of Carboniferous age. At least, for the 
present there e m  be no objmtion ta entertaining this tentative cor- 
reletion, 

nOZ01c Roc= 

aE- Flu-. 

Sed'menkry formations of Mesmoic age da not cover extensive w 
widely distributed areas in the Koyukuk-Chanddnr region. The 
d y  Beaimmts definitely assigned to this era are of Cretaceous age 
and occupy 'but a small part of the region, being confined to the 
northeastern part af the central Koyulruk Valley. (See Pl. V, in 
pocket} With these sediment9 are included some bmic effusive and 
pyrmlastic rocks that are apparently rno1.e or less interbddad with 
the stratified deposits &d are for thh reaan presumed to be of the 
-e aga 

I 



h addition to the C m b w  sedimentary and W c  edhive 
ipems rocks, practically sll the acidic intrusive granitic m3cs of the 
Kogukuk-Chandalar region, which am especially abundant in some 
parts of the Birch Creek schist "belts, as already noted, am comided 
to have been intruded into the wuntry rocks during Mwzoic tima 

W m E ,  ZFEBU(rrmEE, AHD DISTBIBTITZOH. 

The unaltered etrat8ed formations of the Koyukuk Valley consist 
of limestones, sandstones of calcareous, feldspathic, and quartzitic 
composition, conglomerates, and shalm, with some basic igneous ef- 
fusive and pyroclastic rocks, The feldspathic sandstones or arkoses 
appear to be characteristic of the lower part of the series and, to- 
gether with some conglomerates that are probably at or near the base 
of the series, overlap on the older schist- m k s  of the eouthern 
foothills of the Endicott Mountains where they meet them along the 
northern margin of the upper basin of the valley. The limestones 
appear to characterize the upper part of the aeries. 

All these stratified racka have been folded arid surnewhat faulted. 
The folding is more pronounced at some localities than at othera In 
mme amas the beds sre quite horizontal; in others they stand at  
lsteep angles. ks a whole, however, they have been d h W  far 
less than the Palmzoic mks and schists, to which they bear an nn- 
conformable relation. 

Them sedimentary formations occupy the southwaern part of the 
Koyukuk-Chandalar =@on and repremnt the margin of an extensive 
sheet of Mesozoic sediment9 which extends south, muthwest, nnd west 
from the central Kopkuk Valley to Yukon River and Norton Bay. 
In the Koyukuk Valley they make up pmctically all the interstream 
uplands and minor mountain p u p s  between the lower eoums of the 
principd large hssdwater tributaries of the Koyukuk and the hdrock 
bluffs along the main river, except in a few places where the older 
mderlyiag r o c b  crop out from beneath them. 

The m c b  described above bave been divided bp Schrader "into 
two conformable groupss lower group, which he named tha Eo- 
pkuk series, and an upper one, wbich he called the B e r p a n  aeries. 
T h e  lower group contah the marine limestone already noted, 
which have yielded h w e r  Cretaceous or Upper Jurassic fmils. 
The upper or Bergmm group, which in part, at  least, appasrs not 
to hi marine and to which the coal beds at  Tramway Bar, on the 
Koynkuk, may belong, has. wmidered by Schrader to be in- 

= schffaer. F. c., A locomrraultlr DP wthern M a a h :  P r d  Papar U. & 8 . 1 .  luls 
vey Nu. 20, 1801, pa WQ. 



folded and d-1y d a t e d  with the 'Ihayukug p u p ,  but; to be 
younger and overlie it. To the south, along Yukon River, sedi- 
ments of this general character carry bath marine and plant fossil 
remains of late Mesozoic and early Tertiary age which indicate that 
they were laid down during a period of transition from Mesozoic 
to Tertiary time, when there was no apparent pause or depositional 
break in the geologic sequence. For present purposes both the ma- 
rine and nomarine groups have k e n  mapped together as Cre- 
taC3eouF.. 

MEROZOIG ( 8)  INTRUSIVE BOCK&. 

The intrusive mks of the region indude granites, granodiorites, 
diorite, and diabase. All these rocks except the diabase and some 
of the diorite probably belong to one general epoch of intrusion. 
Some of the granitic rocks are gneisoid and may bbe older t h m  the 
Mesozoic. As has already been said (p. 371, there is no direct evi- 
dence of the age of any of these intrusive rocks, though they are 
known to be, in part at least, younger than the volcanic rocks 
described in connection with the rocks of probabIe Devonian age 
(p. 50) ,  and are prpbably older than the Mesueoic sediments which 
have been w i p e d  to the Cretaceous. These igneous rocks, except 
the diabase, are here assigned to  the Mesozoic because that is known 
to be the era of most widespread intrusive igneous activity through- 
oat Alaska. Moreover, they resemble the known Mesozoic intrusive 
rocks of &her parts of the Territory. Schraderl has noted the 
presence of diorite d i k ~  in the Cretaceous sediments of the middle 
Koyukuk Valley. It seems probable that some of the diorites or 
granites may be of Iater age than the Cretaceous. 

Because of the occurrence of rocks of intermediate composition 
no sharp line can te drawn between the granites and the diorites. 
The diorites differ from the granites in the predomiwce of pIagio- 
dase feldspars, the subordination of quartz, and the substitution of 
hornblende for mica. Quartz diorites or granodiorites, of inter- 
mediate composition between the d ior ik  and pnitq are not un-. 
oommon. In the large ma- the rock is generally of p u l m  
textare, but porphyritic phases mur  bath within and around the 
margins of the larger intrusive rnassm and also in the dikm and 
m a l l  stocks. 

On the middle Chandalar and elsewhere in the region some of 
these intrusive rocks are gneissoid. These are sheamd and crushed 
igneous rocks consisting of quartz, feldspar, mica, and hornblende, 
with chlorite abundantly developed as a secondary product, giving 
the rocks a greenish color. They may repraent an older epoeh of 

.injection than that of the less altered, more massive igneous rocks. 
- 

l&brader, F. C, A recmnalasance In northem Almln: Prof. Pager U. E. eel. Xur- 
w No. 20, 1904, p TC. 



Among the r w h  nut included in the foregoing description are 
aplite dikes and veins which cut the granites in a few p 1 m  and 
probably represent the last stages cd igmwus actiwity. 

T h e  areal distribution of these intrusive & needs no specid 
&mussion, as it is shown on the map, Attwition may, however, be 
called to  +he extensive masses of granite and diorita which a m  in 
association with fhe Birch Cheek schist of the Rdzana bighland 
belt, between the Chandalar and the Koyukuk Granitic and dioritic 
rocks also occur in other parts of the field (see pp. 4143), in sddi- 
tion to  which there are many dikes that are unmnpped, 

The sedimentary rocks which may with reasanable certainty be 
sasigned to the Tertiary period are hm to occur a t  one locality 
in the area under cansideration. These m p y  a very small area 
(see Pl. V, in pocket) in the upper bssin of Dall River, on and 
near the lower part of a west-side tributary named Coal Creek. 
They comprise mft p y ,  buff, or bIack shaIes, standing at an angle 
of about 30" and associated with a heavy bed of lignitic coal 
and h n e .  No fossil pIant remains have been found in these beds, 
but because of their lithologic resemblance to well-determined 
strata in other part9 of the Territory, they are considered to lmlong 
to the group of Tertiary lignite deposit& 
On the Middle Fork of the Koyukuk abaut 19 miles below Cold- 

foot the, older rocks an the north' give way b a, series of younger 
sedimenb camposed of sandstones, grits, and shales, with mnglom- 
erates and at least one bed of coal. Schmder? who obsemed them 
bs&, first considered them te be of Teeiary age, but in a later 
report named what appear to be the same sediments to the west, 
on John River, the B e r p n  '' ~ r i ~  " (see p. 54) and pmvisionally 
referred them to the Cretawus. 

More detailed surveys of this region may disclose other a m  of 
Tertiary sedimentaqy rocks, some of which may be coal-hring. 

!hvo areas of lavas which may IE of Tertiary age urn hown in 
this region, one on KanuCi River and the other on Chandnlar River. 
&nde&alI a hgs described the Kanuti Eiver a m  gs fol2aws: 

* Qchmdsr. F. C, Ptcltmfnarf report an K remnnn!Hsum 8 I o q  the Cbandlrr m d  Kern. 
t a k  rim, Ahka, ta fBg9 : T*Raty-ll& Ann. Rept. U. 8. OmL B m ,  pt. 2, 1804 p. 
cn. 

r Sebrsder. F. C.. A r r * m n a m m  in motLberrr Amlp : Pml. Fmpw U, 0, -1. Barney 
aa !m,lBOI, pp. R-7P. 

a lleudenball. W. C.. EleoaaaI-m trom Fort HamlIe t, m e :  Rod. p ~ p r  
U. 8. Ckol. S u m  I n  10, 1902, pp. 4Z-M. 



B d t n k l o n g  tbe mtddle Hanuti RIver hortwntally bedad &mhr olivine 
bcsalts form WUUB 6Q to 75 feet high on the north of fbe rIve~, and 
mImi1ar Mum math of the valley am probaby dm? to tbe same formatlm 

A W t e a  and tlufl#.-'l"be m& ertmslrely dIsMbuted lam@ In the Enanti 
Rtver a a l l q  are $ornblendeandesltea and amlated fragmentaI rnaterlal. 
They are compoaed af mamlve flows and mame h-as, the latter nometimea 
mntainlng angular blocks 10 feet In diameter, embedded in Bne ash or parnice. 
Th-ey form blur0 250 f& In height along the river. Downstream from thls 
localtb the tuffaceour form of the depostt dlsappeam, but the low hIllr for 
maw milea north o t  the rirer are madle up entirely of rnawlve andmititea* 

Am.-The baaalta and andesltm were not found ln contact, but bath m r  
along the Knnnti Rlver in horiwntallg bedded flow% The andesltes lle at 
h i ~ h e t  level8 and $re therefore perhapa younger. Since both are rstmetnmlig 
nndlatnrbeil, they ere more recent than the Tertiary lignite-bearing bedm of the 
upper Dall Rlver, whlch are extem1veXy folded. The relation of the admItea 
to the topmapby Is such as to wgwt that the lama flow& into vnlleycl 
whlrh had been cut to approdmately thdr pr-t depth, and thla brought 
smut changes In dmlnam. The Btreams have slncs cut through or at I eaa t  
well Into the lbva nsnd brewla fflllng and hare removed In mme msea hundred8 
of feet of It. This cutting map have occnpled all of Pleistocene time but 
probably not mote. rn that the lnvss are to be regamled as very late Tertiarg 
or posdbly a r r y  Plefstocene. 

On the wubh bank of Chandalar River from 60 to 65 milea  above 
ita mouth, at tha point where it enters the Yukon Flats, there is an 
area occupied by dark olivine basalts. They are priaeipalIy mygda- 
Ioidd, 'and in part very coarsely porous and weather to a reddish or 
rusty brown, but they include some layers of more dense texture which 
usually have s h h  dark iron or steel coIor. Their attitude is not 
well exposed, but they appear to have s typical Java flow s t r a c t u m  
and to mnsist of superimposed members several feet in thickness. 
Their topographic expression is that of s plateau or flat-top@ bench 
whose highest parts stand about 1,000 feet above the river. It is 
not thought that their thickness is as great as l,OW feet, however, 
for ta the west, about a mile above the East Fork, the lavas are 
succeeded by gneissoid granitic rocks which am undoubtedly older, 
~ n d  to judge from the talus along the valley slopes opposite and e& 
of the mouth of East Fork the gneissoid rock appeam to extend in 
this direction fhr geveml miles es the basement npom which the lavm 
rest, altbough the contact of the two has not been b m d .  The 
lapas are k t  exposed in s few bluff faces overlooking the river near 
the upper edge or beak of their benchIike surface. The margins, of 
this bench are not much rounded md am for the most part merely 
notched here aad there by erosion, 
The areal extent of these basaIts is not h o r n ,  but if they are the 

capping fornation of the benchlike feature which characterizes ssch . 

side of the Chandalar Valley, where it opens out into the Yukon 
Flsb, they may e&nd southwestward for a eonsidembIe distance 
and they may occur on tha north side of the valley also. 



These bamlbs, Iike t h w  on Kannti River, are prov~ionalIy oon- 
d e e d  t~ be of lab Tertiary or early Pleistocene age. 

- T o m  alnLIxB. 

EEDIMERTB. 

Extensive deposits of unconsolidated sediments, which for the most 
part seem to be stream laid, occur along the southern fmthiZs or 
flranh of the Endicott Mountains and extend southward from them 
as thick and widespread filline dong n l  the main drainage m u m  
of the region and also extand across the lower divides from one drain- 
age basin to another. They are without doubt contemporaneous 
thoughout the region and are the result of a system of drainage that 
was quite different from that of to-day. They Ere composed of 
gravels, sands, and silts, and although they show considerable vada- 
tion in coarseness,. their predominant characteristics are that they 
have been transported, assorted, and deposited by flowing water and 
uppear to be in large part glacial d6bris or detritnl materials which 
have been vigorously oatwashed from the mountains to the north. 

The upper South Fork and Mwguito Creek basins are practically 
filled with these more or less amrted outwash deposits of gravels, 
silts, and bowlders and they also occupy a wide expanse w e t  and 
northwest from South Fork for 15 miles to the Middle Fork of the 
Hoyukuk, and beyond, down the d e y  of thet river. Fram north to 
south across this ama the width of these unconsolidated deposits is 
~bont 10 miles. Their general surface appears to slope both from 
east to  west and from north to south. Their highest margin is along 
the base of the mountains on the north, where they &and at a b u t  
2,000 feet, but they seem to descend gradually from east to west  to 
II general elevition of 1,500 feet on the Middle Pork at Tramway 
Rar. They a h  slope gradually from north to south at about the 
same grade, their elevation along the banks of the Swth Fork 20 
miles below the mouth of Mosquito Cmek being about 1,600 feet 
above sea level. However, there are remnants of p v e l  benches on 
the niountain slopea muth of South Fork which indicate that w 
former surface of these deposits map have had an even more gentle 
d m n t  across this area fiom north to south khan the present slope 
and that the present surface may be due in great part Co rernova1 by 
erosion along the South Fork of rs very large quantity of the uncon- 
solidated filling- Likewise erosion by the present stream is, no 
doubt, the ageng that has lowered the surface of these deposits along 
the Middle Fork 
In fact, the m u m n e e  of these deposits on t e r n  throughout 811 

. tbe large valleys of ths region admik of no other interpretation, for 
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thw bmnces evidently indicate the elevation and extent of the 
former fld plain upon which the sediments of the terraces were de- 
pi tad .  It seema that the drainage system which transported and 
aggraded these unconsolidated sediments over such wide areas must 
have beenof adiffeerent character from that of to-day. (See pp. 60-67.) 

The present drainage has not only removed a large quantity of the 
unconsolidated filling and thus l o w e d  and modified its surfam and 
left its marginal portions as. temcas or benches, but recently at least 
its major channels have entrenched themselves into the uwonsoli- 
dated deposits locally to depths of 100 ta 200 feet, and at  places into 
the harder underlying country r d  as well. By far the largest part 
of the deposits, however, stiII remain on terraces or sloping bench= 
which extend far up the sides of the valleys and across the low divides 
that separate many of the lateral tributaries which drain the foot- 
bills. Theset' bench deposits are especially to be noted between tlla 
Middle and South forks of the Hoyukuk from the aicinity of Slate 
Creek and Tramway Rar eastward, as has been d&bed, and also 
from the South Fork, by way of Mosqnita Creek, to west-side tribu- 
taries of the Chandalar named Crooked Creek and West Fork, 
w h m  the gravels and silts extend across divides that stand at  eIeva- 
tions of 2,350 feet. 

They mur on extensively developed terraces along the North, Mid- 
dle, and Ewt forb of the ChandaPar and are continuous with siml- 
lar depmits along the main river that extend downstream to the 
northern margin of the Yukon Flats, where the highest terraces stand 
at elevations of about 1,500 feet above sea level. Likewise they ex- 
tend southward along the valleys of the Middle Fork and main 
K o m t  (Pl. VII, A )  to the northern edge of the Kopkuk Flats, 
where they merge with the marginal basin deposits at  an elevation of 
about 1,500 feet, abont the same as those of the Yukon Flats. 

The terrace deposits along the south front of'the Endicott Mom- 
tains extend northward up the main valleys within the mountains, de- 
creasing in IstRraZ extent as the  valley^ became narrower and in- 
cressa in elevation. On the Middle Fork of the Koyuhk at the 
mouth of Wise- Creek they stand at an elevation of rtbollt 2,500 
feet and farther nort,h, within the mountains, they rise to about 3;000 
feet on upper Bettlas and Dietrich rivers. 

Near the mountains the deposits contain glacis1 bowlders, and 
these are more numerous within the mountain valleys, where, in 
general, the depmits bear more resemb1ence to a glacial valley filling, 
as they contain much coarser msterial which in. plaw does not show 
marked assortment or arrmgerneut by running water. There are 
~ l s o  scattered patches of what appears to b glacial till and a few 
bwlder trains that have a monrind aspeek. I n  general the coarser 
materials are characteristic of the mountai~olls part of the region, 



while to  the south, beyohd the mountains, the deposits am more com- 
monly composed of fine silts. 

Whbt h a  just been mid in zlpd to the Middle Fork within the 
Endicott Mountains applies also to the other branches of the Koy- 
ukuk and to the ChandttIar and its prindpal tributaries. For exam- 
ple, these deposits stitnd at  an elevation of approximately a,W0 .feet 
in the'depression drained by Lake and Grave creek, and gmduallg 
descend and coalesce with the terrace deposits of the North and 
Middle forks of the CThnndalar. 

These t e r n  deposits were wholly or in large part intimately m- 
ciated with the m t m t  of glacial. ice and can probably be best c l d  
as outwash deposits. Whether the silt deposits of the Yukon and 
Koynkuk flats are aIm of glacial wi@n has not been definitely deter- 
mined. They may be in part, at  least, of such derivation. 
In mveral localities, notably at Tramway Bar on the MiddIe Fork 

and G61d Bench on the South Fork of the Koyuhk, gold-bearing 
gravels are closely m c i a t e d  with the terrace dep&ts. Thm p v -  
els, however, am probably of local origin, as will be described undar 
@Id placers (pp. 85,106). The nature of the terrace p w l s  does not 
seem to favor the probability of their being gold-haring exeept 
who* they have been locally reconeentrnted since their deposition, 
and even sa only where there are sources near by from which the gold 
might be derived. 
hP1 the unconsdidated sediments which occur in terraces or sloping 

benches above the flood plains of the present streams together with 
the glacial till. and morainic deposits within the mountains of the 
northern part of the region, are considered to be of Plastacene age. 

The Endicott Mountain belt. bears every evidence of having been 
subjected very recently to the erosion of glaciers ncrm its entire 
width of 80 to 100 mil=. To judge from the form, length end 
arrangement of the presant vallep which dissect the mountains 
ecross their tmnd and which appear to owe their present deep, nsr- 
row forms largely to the &on of ice streams, i t  e m s  that the 
dividing line from which the former glaciers moved to  the north 
and south was along a zone of maximum maw acrumuIation whose 
position corresponded to  the p w n t  Arctic-Yukon watemhed, which 
lies nearer to the northern flanks of the mountain belt than to its 
southern flenh, and that the southward-flowing ice &earns were 
probably longer, at least within the mountains, than those that  moved 
northwad. By far the largest part of this mountainous bdt has not 
yet been explored. Fmm the meager data at hand it is irnpo&b]Ie 
at  this time to present s satisfacbq diuasion of Ehe glaciation uf 
this psrt of BI& 



Sehrader is the only observer who hsa d&bd the extent and 
ehumcter of glacial er&m and deposition along a action that crosses 
these monntaim. E s  observations were made from the Xoyukuk 
Valley to the Arctic coasts1 plain by way of John and Anaktuvuk 
rivers, aImg the western edge of the area now under consideration. 
In a cuncIuding paragraph he snmmarizes as follows : 
The glacial phenomena that have been dewribed tend to &ow that, although 

the Endicott Meontafns do not on the whole e m  to have been overridden 
en masse by a moving ice s h e &  tbey mero doubtlesb egecially kn thelr north- 
wn part, largely occupied by an ice cap or perennial n&vfi, constrtutlng a 
b m i n g  ground for glzciem. The zone of maximum snowfall, ana conm- 
qaentlg or rnaxlmnm Ice nccumulation, trending In an eaat-west direction, wnq 
apprently in the northern part of the range. at  least mmewhat north of its 
median llna From this gone the ice moved off to the north ond to the son&, 
reapectlvelg, Into tbe ColvIUe and Koyultnk banlna. Its flowage, espechlly 
during the latter part of the ice age, was mntlned malnly to the valleys and 
dralnage ways In the form of alplne glaciers, of mbich there I8 ample evidence. 
Rut there 1a also go& reason to believe, as shown by the till sheet north a i  
lthe mountains, that during the aenlth of the Ice age the northern edge of the 
rnnge wns occupied by a more or leas extensl~e Ice sheet, whlch, ss a emall 
redona1 or pierlmont glacier, thinnbg out toward the north, extmded north- 
ward civet a consider~ble pertlon of the Anaktamk Pltiteaa, its murrence at 
that tIme bolng, perhapa, similar to that of the Bering and M n l a ~ i n a  glaclem 
of to-day [on the Pncl5c seaboard of 83askal. 

It is presumed that the glaciation of the Endicotk 3Iomtalas east- 
ward from John and hnaMuvuk rivers, where Schmder observed 
ite results, was aimilar throughout that part of the region mupied 
by the headwaters of Kopkuk ~ n d  Chanddsr rivers. Xt is known 
that on the sources of Canning River, which Iies opposite the upper 
East Fork of ChandaEar River, a few smaU molmtain  alley glaciers 
still exist, and that farther eastward, about 50 to 75 miles west of 
the 141st rneridisn, a group oE mountains from 8,000 to 9,000 feet 
high carry some large glaciers. From the presenm of f.hese ice 
bodies it seems fair to surmise that glaciers of considerable extent 
remained in these mountains up h cmpamtively recent time. 

At the time of the maximum development of the ice the glaciers 
which occupied the larger valleys evidently extended for some dis- 
tsnm from the mountain front both to  the north and to the south. 
On the north front of the Endicott Mountains, along the rims of the 
AnaktuvuPr Valley, where it cuts across the Anaktuvuk PIateau, 
Schmder found evidence that the ice overflowed the valley and 
spread out over the plateau ns piedmont ice shaets. This plateau 
surface., as it extends east and west along the front of the mounhina 
between the larger valleys which cross it from south to north, ww 
evidently overridden by an ice sheet that apparently completely 
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covered the interstream areas. At least unconwlidated dew& of 
glacial drift are spread over this surface as e more or less wntinuous 
covering up to elevations of 2$00 to 2,600 feet above sea level. 

On the south front of the Endimtt Mountains in the Ko y u h k -  
Chmdalar region there are no pronounced physiographic inter- 
stream featurea corresponding to the Anaktuvuk Plateau. There is, 
however, a broad, flat divide between the upper South Fork of 
Koyukuk River and the Chandalar whose highest parts stand at 
about the same elevation, 5,500 to 2,600 feet: as the surface of the 
h k t u ~ u k  Platerau, and deposits of glacial d6bris occur on this 
divide. These deposits of glaciaI detritas extend southward from 
the mountain front for about 15 miles, or to the northern edge of the 
Hodzana highland, and it appeers that they were laid down there 
by a piedmont ice sheet which probably covered the whole are* from 
east to west between large valley glaciers that moved out from the 
mountaim along the present courses of the Chandalar and the Mid- 
dle Fork of the Koyukuk. 

Schrader considers that the ice mass which evidently occupied the 
Hopkuk Valley may hare extended as far south as the mouth of 
Kanuti River, or a b u t  50 miles from the mountain front. The evi- 
denca he cites in support of this view is that the Koyukuk Valley 
region exhibits e generally rounded topopphy, suggestive of former 

up to a height of 1,600 or 1,800 feet; that till-like deposits 
occur near the mouth of John River and on the west bank of the 
ICoyukuk between BettIes and the mouth of Jane C&, where they 
form bluffs a b u t  100 feet high; that on the northeast side of the 
lower Natna Valley what seem ta be till terraces occur along the 
south side of Double Mountain up ta a height of 1,600 feet ; that 
just, below the mouth of Alatna River there is a steep-faced exposure 
of clay and gravel, standing from 80'to 100 feet above the river, the 
lower 50 feet of which seem to be glacial till; and that from the 
character of the topography glacial. drift is suspected to ocxur along 
iha east bank of the Kopkuk southward from the Alatna toward 
the mouth of Kanuti River. 

From the above-enumerated observations in this part of the field it 
is inferred that glaciation extended from the Endicott Mountains 
southward into the Koyukuk basin &cm the Arctic Circle and 
beyond Bergman. 

In that part of the Chandalar Valley which borders the north- 
eastem margin of the 13dzana highlend from the Yukon Flats 
to the West Fork there m u m  a more or 1- continuous series of 
terraees and sloping benches of unconsoIidatRd Pleistcmne deposits 
which f form bluffs along the river 160 feet high. Schrder mmidered 
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m e  of this nneansolidated dstrital material to be glacial till. He 
. + 

also obsemd glacial drift on the south side of this valIey, opposite 
the mouth of Flat Creek, at a height of about 2,200 feet, approxi- 
mately the height at which similar deposits Mxur along the north 
ffsnks of the Hodzana hjghIand to the west. From the abwe mertpr 
fads  it rnBy be provisionally suggested that the Chandalar Valley 
was occupied by a large glacier which extended nearly, if not quite, 
to the northern border of the Yukon Flats. 

To summerize briefly, it appears that at the time of their maximum 
extent glaciers extended southward along the larger valleys for soma 
distance from the mountain front, probably at least 50 and possibly 
100 miles or more, and that the arms along the mountain front 
within 15 or 20 miIes of and betwsen these large valley glaciers 
were covered by piedmont ice sheets up to an elevation of a b u t  
8,500 fwt. Taking 2,500 feet as the approximate upper limit of 
glaciatian just beyond the mountain fmnt, it may be stated that in 
general the surface of the ice rose from south to north and probably 
hsd an elevation of 5,000 or 6,000 feet on the mountains along the 
zone of supply, in the pnsral ~osition of the present watershed. 

Apparently all the trunk valIeys across the Endicott Mountains 
have baen modified by glacial erosion and have been more or less 
filled with products deposited as the glaciers wasted away and dis- 
appeared. The after effects of glaciation are shown In various ways 
within the mountains, principally, however, by the deposits dong 
the valleys which have already been described (pp. 59-60). Some 
of the speciaI features they present, which are of economic interest 
because of their association with gold-bearing grarclq will be noted. - 

The gurface of the region is predominantly one of bold mountain-- 
oua chemcter, whose principal features are rugged ranges, with gen- 
eral struct~~ral trends from northeast to southwest, and deep, but 
compamtively narrow, deep-sided valleys cut t h m g h  the moun- 
tains by the l~rger rivers from north to south. The bottom of the 
larger valleys am from 1,500 to 2,000 feet above sea level, and from 
a quarter of a mile to 2 miles wide. The mountains rise boldly and in 
places abruptly from valley bottoms to rugged heights from 2,000 
to 8,W feet above the vallevs, or 3,000 to 6,000 feet above sea IweI; 
indeed, dong tha major divides some peaks rise to elevnkions of nearly 
'?!om feet. 

The most marked features of the drainage are a north-south sys- 
tem of narrow, parallel major vaIleys deeply incised into the moun- 
tainous land mass, and an immaturely dewloped lateraI drainage 
on the Banks of the mountain divides that separate the larger rivers. 
The downcutting dong the larger valleys has been so rapid during 
the comparatively recent geologic history of this region that most 
of the dminage of aacondar~r magnitude lateral to the rivers has not 
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been able to e x t a d  the a m  of the tributary vellege, or wear tham 
d m  to the level of the principal valleys, the. m l t  being that mmt 
of the creeks on w h t  placer mining is done are &her swift, and 
have deep-gulch valleys, and in many plam box canyons alonp: their 
mum, especially in their lawer parts, just &fore they join the 
larger va2Ieys. Much of the placer gold mined haa been taken from 
the compa~ttively narrow and s h d o w  p v e l  deposits along the bot- 
tom of thme tributary valleys. 

The main valleys appear to owe their present sine and forms chiefly 
to the former presence of large, long glnciers that had their mumet 
on the Arctic divide to the north, and extended at least to  Che south- 
ern flank of the Endicott Mountaim. The large ice streama appear 
to have m d e d  the shape of tha crow sections of the mnin valleya 
by cutting away their lower slopem, and thus widening their floors 
somewhat and deepening them to the forms they have to-day, which 
are characterized by flat bottoms a d  abruptly rising sides. These 
steep sides are especially pronounced where formed by the truncated 
ends of the intertributq mountain spurs that am lateral to the 
main divides. In places these steeply truncated sides of t$e main 
valleys extend across the mouths of the tributaq valleys, thus mak-- 
ing them of the hanging-valley typa Zn most such places the 
streams in the discordant side valleys have partly cut their immediate 
channels down below the old floor levels of the hanging d e y s ,  and 
now enter the maiq yalleya through or anyom (PI, VII, 8, 
p. 58) .  Other side valleys, however, enter the main valleys by wide 
mouths at nccordant levels. 

When the large glaciers disappeared by melting, they left behind 
considerable quantities of unconsdlidated rnnterial in the form of 
bowlders, cobbles, gravela, and silts, which now largely cover the 
floors of the valleys throughout their length and width. Very little 
of this material is now found in the form of unawrkd drift. Most 
of it belongs ta the claas of glacial depmits that have $een subjected 
ta the vigorous wearing end assorting &ion of swiftly rnnning water 
nfter the gIaciers retreatad. Along the flat lowar parts of the mlleys 
these deposits have hen well graded and now Docur in ths form of 

,partly sorted cobble bods, regularly arranged gravels, m a w  moss- 
bedded mnds, and fine silts and c l a p  They occur not only along 
the floors of the large valleys, but also as terra09 along their sides 
and back into the tributary valleys that open aut from the mountains. 
In the middle part of the Tobin Cmk valley and on lower Big &mk 
t b m  are thick deposits of silt and clay which appear to have k n  
deposited in small Eakas that were formed along the borders of the 
glaciers in the lower pa* of these side valleys at a time when the 
me in valley glaciers dammed up their mout6s with high barriers of 
ica Most of tbe silts md Clap of the dammed d e y  de&b appear 



to have hen derived fmrn muddy glacial waters, but no dou6t some 
of the silts m y  have come from the upper parts of the side valleys 
a b v e  the areas fosmmly mupied by the Iakes, and elm from the 
slop= that were abve  the levels of the lakes itlong their s i d e  Wise- 
man Creek, on the Koyukuk, mcupies one of the k t  exmmples OF 
these glacier-dammed and siIt-filled valleys, where the silts and clays 
have buried older gold-bearing stresm gravels and where the latar 
drainage has not been able to remove the glaciaI silt snd clay filling. 
Tobin Creek is an example of a filled valley where the present drain- 
age has been vigorous ,enough to remove a large part of the clays and 
i s  now rapidly carrying away what remains. This is shown by the 
turbid silt-laden water of this streern from the " mud banks " ta its 
mouth. The lake that formerly ompied the basin of Wiseman Val- 
ley was apparentIy drained by several comparatively sudden drops 
to lower levels, with longer periods of rest htween the drops. 
During the stationary perids bench deposits, or nnarrw beaches, 
were formed on the valley slopes at the positions of the different 
shore lines .of the lake and the gold now found in these benches along 
the valley s i d s  was no dol~bt concentrated in them nt  the mouths of 
gulches, The gold appears to have come from the bedrock of the 
mountain slopes above the lak~s,  and no doubt much of the gold now 
found in the benches at  the lower levels is derived from similar 
benehm at  higher levels where gold was concentrated previously. 

On Tobin and Big creeks, in the Chandalar VaIley, the old shore 
lines of the fomter lakes have not been traced or prospected and it is 
not known whether they occur at  more than one level. On Wiseman 
Creek, in the Koyuknk Valley. the former glacial-lake shore lines are 
hewn to lie a t  several different Ie~*els. These have h e n  prospected 
to a slight extent and the two lowest have been mined at  several 
places along the east side of Nolan Creek. Placer gold is reparted 
to occur on Tobin Creek, both below and above the Iocrtlity where the 
&ream is now washing away the clay deposits of the farmer glacial 
lake that m p i e d  the lower half of its basin, but paying quantities 
have not yet been developed. 

A# a m l t  of this varied relief and its modified forms the unmn- 
aolidated deposits of the valleys, whether gold-bearing or not, present 
many different features of chpracter, position, depth, distributjon, 
and condition. In some lwalities the erosion and deposition accom- 
pIished during a former period of drainage development, which 
appears to have been largely the result of glacial conditions, seem 
b be responsible for the present matare of the placer-gold deposits, 
whareas at other localities glacial drainage d m  not appear to have 
eff- the p m 4 e s  of erosion or the concentration of the gold, 
which appear to  be such as axe normal to an unglaciated moun- 
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tainous region. Fw example, the ' influence of a fomer glacial 
drainage d m  not appear to have extended to the prt of the C h n -  
dalar district at the head 'of Big Creek, mhem most of fie mining 
development has been carried on, nor to some of the streams in the 
Koyukuk district, such as the upper pa& of Myrtle, Vermont, and 
Gold creeks. On t h e  other hand, the valley of Wiseman Creek and 
it% g~ld-~roducirf~ tributary, No1 an Creek, in the Koyukuk district, 
appears to be an example of a preglacial vslley where older gold- 
bearing strmm gavels ham hen  buried h e a t h  silts and clays, 
probably derived from poxled muddy glacial waters, which the 
qrosion since that time has not removed. The ~ s u l t  is that tho 
gold-baring deposits of Nolan Creek are mined by means of shafts 
from 40 to 80 feet deep sunk through silts and clays to the bu~ied 
gravels in the bottom of the hdrock valley. The plrcer gold in 
lower Hammond Cre~k valley appears also to occur in gravels that 
were deposited along the bottom of a pmglacial stream bed which is 
now filled to the depth of 100 feet or less by later outwashed glacial 
sediments. 

REOEAT BEBIES. 

The sediments of Recent time include all the unconsolidated de- 
posits that have been laid down along the present drainage courses 
and that a re  not considered to be of Pleistocene age. By far the mad 
of the unconsolidated sediments of this region are assigned to the 
Pleistmene-chat is, they are thought t o  have been laid down during 
the epoch immediately p m d i n g  the present one, when the drainage 
conditions were somewhat different, as outlined in the preceding 
section. As there stated (pp, 58-59), m o ~ t  of the Pleistmene sedi- 
ments occur in terraces and sloping benches that stand from 50 to 
1,000 feet above the flood plains sf to-day. In general the present 
drainage system is cut down into the Pleistocene deposits, especially 
along the larger trunk streams, many of which flow at the bass of 
bluffs of uncomolidated sediments 100 feet and more in height. Most 
of the Recent alluvium is derived from these older unconsolidated 
sediments. The primary difference between the Pleistocene and the 
Recsent deposits is that of position rather than of kind, and even in 
this regard the two are in places so intimately related by intergrada- 
tion that it is difficult to tieparate them with satisfaction. For the 
m m  part the Recent sediments do not stand much above the flood 
plains of the present streams. As a rule benches of Recent silts or 
gavels are not more than 20 to 30 feet above the ordinary level of 
the atreams which have laid them down. 
In the larger valleys, however, where the flood plain8 are wider 

.and where basins have been silted up recently, the latest deposits 



show other differences than those of positian alone. They vary in 
cumposition, the Recent sediment king for the most part a£ a darker 
color than the older unconsolidated sediments with which they are 
dosely associated at many lmlities, and the darker color appearing 
b be due to the larger proportion of vegetable matter mixed with 
them. The vegetable matter in the Recent silts is apparently derived 
in large part from the peat deposita which lie mostly on top of the 
silts, but which are also at  many places interbedded with them In 
fact, it appears that the peat derived from the heavy growth of 
sphngnum mosses over all the swampy lowlands may be considered 
the mast characteristic and widespread of Recent deposits. Peak beds 
several feet in thickness, interbedded with the silts, are expased 
repeatedly along the low-cut banks of many of the larger s t r e ~ m  
There ire also some lenticalar beds of ice exposed along the cut banks, 
and considerable of this " flood-plain ice " is deposited throughout 
the Recent aIluvhI lowlands. Where the rivers flow through low- 
lands the banks exhibit in many pIam alternating vegetable and silt 
layers, the former generally the more prominent. Associated with 
both there are scattered bowlders and embedded p v e l s ,  which are 
regarded as ice-borne, The surfaces of the flood-plain lowlands bear 
numerous ponds and lakelets, many of the latter being of the oxbow 
or abandoned-channel kind. 

Immediatdy along the larger streams the hrs of gravel and sand 
are the most characteristic deposits. These are naturally b& devel- 
aped on the inner sides of &e wide curving bends of the larger rivers. 
Along the rmrdant drain&@ courses south of the Endicott Moun- 
tains such deposits are practimlly mntinnouq for at times of flood, 
especially in the spring, the rivers spread over d l e y  floors, some of 
which are a mile or more in width, and deposit upon them a cunsider- 
abb sheet of p v e 1  and detritus, a large part of which is exposed 
when the stream fall  to their more normal stages. 

Within the Endicott Mountains, where much of the lateral drainage 
is dimrdant with the trunk streams, the recently laid stream deposits 
are more or less disconnected and do not have well-adjusted gradients. 
Recent stream gravels at some places stand, as benches, at higher 
elevations above 'the streams that have deposited them than is usud 
south of the mountains. Alluvia1 fans are commonly developed at 
the mouth of tributary streams where tbey empty into the wide 
valleys of the larger rivers. In general the Recent stream deposits 
within the mountains are composed mostly of gavels and coarser 
detritug and banks of silts and vegetable matter are not so common. 
The @-bearing gavels and silts associated with them will be 
d~xribed in more detail in connection with the particular localities 
where prospecting and mining has been done. (Sea pp. 84-108.) 



Since placer goId was found in 1899 on MJrctle Creek, s tributary 
of Slate Creek, successive discoveries have bw~ made on other 
tributaries of the Koyuh~k, with the general result that the year@ 
prduction has shadily incrertd during the last 10 years, the newer 
finds more than compensating for the decreming yield of the older 
placers. 

The production o f  placer gold in the Koyukuk, though not so 
large in arnwnt RS that in the Nome and Fairbanks districts, has 
h e n  noteworthy when its difficulty of acceH and small population 
are considered and has probably averaged higher per capit9 than 
that of any other district in Almka, Since the discovery of the 
district its development has bean prackicdy accomplished with 
only ifs inherent mineral resources to aid mining enterprise, there 
having been, with one exception, no exploitation by capital from 
m i t h o ~ ~ t  the district. In other words, the Koyukuk stands as an 
wltirely self-supporting mining community. 

Schmder has published a table of production of gold for the 
K~yukuk district for the period from 1900 to 1903, based on the 
most reliable information he co~lld obtain. The writer hads endeav- 
ored to extend this table to the doee of 1909 (p. 69). Schrader's 
table gives a total of ?$367,500. To this he added $40,000 as the ap- 
proximate output of sundry smaUer diggings not given in the list 
for 1901 ; $6,000 as the output in 1899, derived mostly from Myr- 
tle and Slate creeks and vsrious places on South Fork; and $3,000 to 
$4,0013 from Trmway Bsr bnch and river bars in previous years,all 
of wwhh gave an aggregate yield for the district to that date of 
about $717,000. The revised and enlarged table prwnted here gives 
an approximate total production of $2,200,600 for the 10 years 190W 
1909. U p  to 1909 the output of the year 1903 appears to have been 
the largest. This is easily accountd for by the faacts that the shallow 
digginas were then at their k t  and that the very easily mined p v -  
& on Mamot Creek ~ielded about $100,000 during that summer, 
After 1903 thew were several years of gradual decline in productdon, 
which appears to have reached its lowest point in 1908. The low 
yield for 1906 is partly explained by the rush to the new Chandalar 
placer district, about 75 miles east of Coldfoot, in August of that 
year, which took a number of men from prodacti~e work in the 
lioyukuk a month bfore the mrnmer mining season had c l d .  
From 1900 to 1909 there was an increase of prodaction esch year 
which was derived largely from the deep placers on Nolan Greek. 

r S~hmder, F. C. A rsrowl@anc8 In Amka: Rof. Paper U. L Geat Survey 
Ro. 20. 1904, p. 102. 



There is some mmrhinty in assigning the figures of production 
since 1908 to separate calendar years, because the underground min- 
ing operations extend from one year into the next and the figures 
given for a particular claim cover parts of two yearn. In the table 
the production of Nolan Creek for 1908 and 1909, which has been 
the largest factor dnring t h e  two years, has been arbitrarily 
divided ; but it  is thought that if the statements obtained as to the 
yield are reliable the totals are good approximate estimates, and that 
the  table as a whole is as fair a summary as it is possible to present 
from the information at hand. 

The gold production of the Koyukuk district declined during 1910 
and 1911, amounting to approximately $160,000 for 1910 and $140,000 
for 1911. During 1912 there was an increase over the two previous 
years, about $200,000 being the mtimatd yield. As detailed infor- 
mation is not at hand for apportioning the output for the# three 
years to the various creeks, no attempt has been made to extend the 
table. However, probably 75 per cent of the gold output for these 
three years has been produced from the deep m i n e  on Nolan Creek 
and new workings of deep gold-bearing gravels in the lower vaIley 
of Hammond Creek that have been developed during 1911-12. It is 
thought that the increase far 1912 may be cchiefly credited to Ham- 
mmd Creek. 
As thus estimated the total placer-gold production of the Koyu- 

knk district up to 1912, inclusive, is about $2,700,000. 

&Hmaied grod~cff~n of PI-r fldd ffl  fAa KWWklrk d b h #  *fU 1800 to 1909, 
bp Imlllieu and #Pare. 
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~nttmated prod- or p m w  goad +n the K O W ~ U ~  awm, ato.antlnued. 

The results of mi'ning as summarized above have h e n  accorn- 
pliked by an average of 1.00 men a year who have actually worked 
at  mining, Some men have left the district each year, but others 
have come to replace them. If  the average cost of production is 
placed a l  about 50 per cent of the totaI yield, ahat $1,350,000 may 
be mnsidewd the amount of wealth that has k n  taken away from 
the Koyukuk district during its mining development bp those who 
have become satisfied with their p i n s  and have departd from 
Alaska for "the outside with a homestake," as it is called in that 
mimtry. 

The Kopukuk placer gold is of a high p d e .  Its refined value 
varies from $18 to over $19 an ounce. The unrefined gold has passed 
in commercial exchange at $17 an ounce until 1909, when it was 
slIowed a value of ISIS an ounce. 

The subjoined table gives an estimate of the production of both 
gold and silwr from 1900 to 1811 : 

84tiwted pmdn&m ot pIacff gold and sltcer in the Kolyrktrk d ( s t M  from 
1900 to 1911. 



BURFACE ~ I N f f .  

,ShnIIow  place^ mining can lw most emnomically conducted by ex- 
cavating some kind of ~pening into the natural surface of the de- 
p i t  and removing a11 the material associated with the gold down 
to the red or " false bedrock, upon which most of the gold generally 
rests. The method9 of moving the unconsolidated material ara 
mnny-hand shoveling, ground sluicing, hydraulicking, home or 
steam scraping, steam shoveling derricking, and dredging, singly or 
in various combinations, Where the more efficient mechanical means, 
such as steam shoveling or dredging, are employed for moving the 
grsvels from open surface excsvntions, placer deposits 40 feet or lew 
in depth may be termed shallow and, if frozen, may be thawed 
artificially to this depth to  facilitate the opention of heavy excavat- 
ing machinery. If the deposits are treated by ground sluicing or 
hydraulicking witb plenty of water, the thawing of frozen ground 
may sometimes be ammplished to this depth as the excavating 
progresses. But as Boon R Y  the depth increases beyond a point, where 
the deposits can not be worked profitably by surface excavating 
methods they merge into the class of deep placers. Whether any 
particular deposita may be properly called shallow or deep plamrs 
dqends upon the method of working empEoyed, for the t w o  cIasses 
mag overlap. 

In the Koyukult only the methods of hand shoveling, ground slnic- 
ing, and hydmulicking have been used up to the present time. Hand 
shor~ling, sometimes in combination with a little ground dnicing, in 
the shallow unfrozen stream and kach gravels less than 6 feet deep, 
hm been the method 'by which most of the gold has 6een mined in 
this district. Six feet m8y be considered about the limit of depth 
of shallow unfrozen grotlnd that may be mined profitably by hand 
shoveling, md deposits of this kind are naturally the best suited for 
immediate development by men mhme principal capital is hardihood 
and a willingness to work. Consequently these shallow placer de- 
p i t s  am the kind most w g h t  for, because they yield the lurgest 
mtum for the lenst apparent investment of time and capital. There 
n p m  to be little doubt, however, that the crude manual methods 
it has been necessary to employ in this district up to the present time 
we expensive and have f ~ i l e d  to euve all the gold originally in the 
gravels, and that there are considerable deposits of shallow gold- 
bearing gravels that can never be worked succewfully by pick and 
shovel but may be mined with hydraulic equipment. Bo far the 
only hydraulic plant is the one on Myrtle Creek (pp. 88-89), 

WNDER~~ROUND MININO* 

Deep mining is the kind that is carried on beneath the ground with- 
out changing the surfaa configuration. This method is adapted 
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for mining depaits in which the ~ I ~ ~ a b l e  strata am so deeply buried 
under barren material that they can not be mined successfd1y by 
any kind of open surface works. Deep gold-bearinp: deposits are 
the most distinct c l w  of placers, because they can be practically 
worked by only one methcd of mining. This method consists in 
sinking shafts down to the gold-bring strata and mining t h m  
beds out by latent1 drifts, or. if the deposit is s favorably situated 
thick bench, by carrying drifts alone into the deposit along the gold- 
bearing beds. AJ these deposits are generally solidly frozen in north- 
ern Alaska, the usual practice is to thaw them by the use of s t e m .  
Such operatiom have ken extended tu depth of 206 to 300 feet. 
Owing to the generally frozen condition of the thick unwnsolidated 
deposits the method of mining the deeply covered placers they con- 
tain is practically the same throughout Almka. The newwry ma- 
chinery for this class of placer mining, with various local imprave- 
ments suggested by experience, hns been well perfected in the Fair- 
banks and Nome districts during the last 10 gears, and these towns 
are the centen of supply for such machinery for Alaska. The equip- 
ment consists of a suitable-sized steam boiler and hoist, small and 
light for pmpecting and larger for regular mining, together with 
steam pipes, pieces of atenm hose, fittings, and a supply of stmnq 
hollow bars a h u t  6 feet long provided with steel points at one end 
and a pounding head at the other for driving into the frozen pound 
to introduce the stenm, 

The Koyukuk district, being difficult of access, is not well pm- 
vided with fhig kind of equipment. The supply them at  present is 
not only inadequate but poor and expensive. Most of the boilers are 
patched-up rnadreshifts. Pipe, hose, and fittings are scarce, and the 
prices asked for them are unreasonable. Because of this unsatisfac- 
tory commewial condition, the method of prospecting with steam 
boilers and hoists has not been used systematically on the deep gmveI 
deposits. Productive mining of this kind has been carried on, but 
these operations ere confined principally to about half a dozen claims 
on Nolan C r d ,  one claim on lower Vermont Creek (pp. 93, 96, 98), 
md the valley of Hammond River, of which Vermont C m k  is E 

tributary. 
COSTS ANm WAQEB. 

It is i m p ~ i b l e  to gire a detailed analysis of the commerciaI min- 
ing status of the Koyuhk district, becnuse d i m t  evidence in the 
form of a h a 1  figures from books is not available, but from general 
information the principal features may be outlined. 

All the gmds consurnd by the residents of this; district, with the 
exception of a very smell amount of gnme and fish promred locally, 
a m  bmght from the States, and the freight chargw done for de- 
livery at the mining Iocalitiss are from 10 to 20 cents a pound. 



COSTS AHD WAQES. 73 

Ppices in 1909 were considerably below the werage for the pr* 
vious 10 years as a result of recent competition in the mmrnercial 
enterprise of the district. Likewise the present scale of wages is 
mnsidembly less than it has been during the pmt, m d  no doubt if 
accurate figures could be obtained they would show that the high 
retail prices of provisions have directly controlled the scale of wages. 
The amount of supplies available has had considerable influence on 
prices, On a number of masions a shortage of some articles has 
occurred in spite of the high prices asked, and 1909 was the first 
year in the history of the district in which a satisfactory amount of 
provisions was in stock ~t the mining settlements when summer 
transportation on Koyukuk River c l o d .  

Very few miners in this district keep g d  records uf &s of op- 
eration, and it is difficult t o  obtain accurate statements of the yield 
of gold, so both have to be approximately estimated in order to make 
comparisons. 

The annual cost af proper food and clothing for the average pros- 
pector or miner in 1909 was about $1,000. Ordinary manual Iabor 
at  present is paid from $4 to $6 a day, with food. The cost of focd 
per man varies from $3 to $5 a day, according to the cost of trans- 
porting provisions from the settlements to the places where mining 
is k ing  done. Before underground mining was developed on Nolan 
Creek, in 1906, there was little demand for day labor, nnd when men 
wsre employed for tr perid of time the usual wage was $1 an hour, 
without board ; but a large part of the mining, especially the shnllaw 
shoveling kind and mnsiderable of the deep mining, is done by 
groups of men who enter into ~artnerships and work on shares. 

Under present co~n~uercial conditions only the richest phcers of 
this district yield mturns that are considered an adequate reward. A 
few of the most pmfitablc operations are stated to have been con- 
ducted with rt profit of 70 per cent of the gross yield of gold, or at  a 
cast of 30 per cent of the production. These results, however, have 
been obtained only in a few localities of the richest deep ground on 
Nolan Creek md in the most easily worked shallow unfrozen ground, 
notably on Mascot Creek. Most of such opportunities have 
been short lived, and a 1arg-e part of the mining has been done with 
a relatively low percentage of profit, sa low in many instances as to 
furnish no more than a bare living under the harsh conditions of 
climate and isolation that characterize this region, where only the 
optimism that is the predominant characteristic of the gold-seeker's 
temperament serve to stimulate many of these men to continued 
effort from year to year. 



ECONOMIC aYZOWGY* 

In the Ko~ruguk district the only mineral of present commemial 
value is placer gold. So far as known to the writer no lodes carrying 
gold in commercial mounts have been fonnd in the district and+little 
bedrock prospecting for such deposits has been done. 

Little evidence of the presence of promising veins of quartz is to 
b seen on the moss and turf covered mountain slopes, and where vein 
qunrtz is expcwed or indicated by talus fragments along the higher 
bare rid- or in the stream cuts it is for the most part of the barren 
unmineralized kind commonly called "bull quarkz." Veinlets of 
quartz containing free gold snd pyrite have been found occasionally, 
but these are usually less than an inch thick and only a few feet long 
and; so far as known, are so irregular and scattered as to be of no 
value for lode mining. Nevertheless the probability of the o(xUPFence 
of workable gold-lode deposits in the Royukuk district can not be 
said to be who11y unfavorable. In the absence of actual lode dig- 
coveries the  only suggestion that can k offered as to the most likely 
areas is to call attention to the distribution of gold gravels along cer- 
tain streams where all the evidence points toward the probable deri- 
vation of the placer gold from the bedrock of the areas in which 
such d m m s  haw eroded their drainage basins On the assumption 
that the gold has its bedrock source in some mineralized form within 
such areas it is desirable to examine them thoroughly enough to 
determine the presence or absence of mineralized veins or stockwork 
zones of workable dimensions. 

A gmd illustmtion of such an area i s  afforded by a mountain 
rnass'about 4 miles square bounded by Middle Fork of Koynkuk River 
on the east, Harnrnond Crek  on the north, Vermont and Nolan creek5 
on the west, and Wi4eman Creek on the south, within which the 
grgveb of nearly all the gulches contain more or less placer p l d .  
It appears to the writer that the placer gold of X~ lan  Valley, which 
flankg the southern half of the western s l o p  of this sres, has been 
largely if not entirely derived from gravels that have been washed 
rnto the valley from the tributary gulches along the east side. The 
mwt important of these gulches, named from south te north, are 
Smith, Amhibald, Pay, and RTe&r; these, togekher with several 
-am4 gulches, have their basins eroded from the southwest por- 
tion of the mountain area defined above. Likewise the gold-bearing 

branch of Vermont Creek is eroded from the northwest part of 
this mountain mass. On its north flank, between Vermont Creek and 
the Middle Fork, whe~e this same mountain area forms the steep 
southern side of the lower valley of Hammond Creek, it is dissected 
by several gulch-, the larger of which are named, from west to east, 



Buckeye, Swift, snd Qoldbottorn. The gravels of these gulches con- 
tain more or l e s  placer gold, which is undoubtedly derived from 
the Mrwk of the mountdn mass t o  the south out of wwhich they 
have been eroded. Like the gulches tributaq to Nolan Valley 
aIready mentioned, these gulches appear to IN the feeders that have 
supplied most of the gold now found in the deep gavels of Rammond 
Valley. The east side of this area is dissected by Confederate, Union, 
and several smaller gldches which discharge into the Middle Fork. 
Both Coilfederate and Union gulches contain workable gold-bearing 
gravels. 
To summarize, it may be stated that the gravels of practically all 

the larger gulches that are eroded into the bedrock of the mountain 
mass under consideration contain placer gold. It is not uncommon 
to  6nd pieces of unworn angular quartz in the gravels of these 
gulches with rough vein gold attached to or embedded in them. A 
few veinlets of quartz containing free gold and pyrite are known to 
occur in place and a phyllite schist member of the bedrock of this 
area is mineralized with gold-bearing pyrite. There is no doubt 
that gold occurs in the bedrmk of this mountain area, and there can 
be little doubt that the source of a Iarge pert of the placer gold of all 
thew gulches is in the bedrock of the mountain mass from which 
they have eroded their basins. These placers are rich enough to 
warrant the assumption that the mineralization of bedrOck is consid- 
erable. Therefore it seems that this mountain area is a favomble one 
to praspect, with the object of discovering the gold in definite lodes 
or zones, although it may be learned that the gold is so dispersed 
throughout the bedrock as not to form workable lodes, especially in 
a region like this where the mining costs are high. 
In the Chandalar district, on the other hand, probably the mast 

promim lies in its known quarth-lode gold deposits, for the placem 
so far found &are appear to be rather loco] alluvial concentrations of 
gold derived from quartz veins near by. A number of these veins 
have been located and prospected since 1907, but no producing mines 
have yet k n  established because of the difficulty in transporting the 
necesary mill machinery and supplies to the camp. Several of the 
quartz bdies that have been opened have yielded markably good 
assays. Within 75 feet of the surf ace much of the gold is free, and in 
the one or two places whwe prospecting has been extended t~ a depth 
of about 100 feet the free gold content of the sulphide o m  is still 
harked. A more detailed account of thie district is given on 
pages 11&116. 

Indications of other minerals Besides gold are occasionally found. 
For instance, piems of galena are in places associated with the placer 
gold, and this mineral is reported to m u r  at several localities Jn 
the limestone belt that lies northwest of the gold-bearing schists. 



One of these localities is in the upper v~IIey of Wild River and 
another is on Bettles River. Xative copper and silrer a m  reported 
to have been found in small amounts on s northern trihntary of 
Bettles River in association with pIacer gold 

On the MiddIe Fork just above T m w a y  Bar, in the southern 
part of  the KopuBuk district, there is at  least one coal bed of work- 
able thicknesff It is about 12 feet thick. The middle 9 or 10 feet is 
good fuel of a low-grade bituminous quality, but no development of 
i k  has been uncleden up ta the p-nt b e ,  though it should prove 
to be serviceable for 1-1 use. 

Placer gold was fmk found in this region in the river h r a  of the 
Koyukuk some time &ween 2885 and 1890, when it was visited by 
a few of the f i ~ t  pmspectom who -me to the lower Valley. 
John Brewer, who v a s  killed by an Indian on Hogatza Rioer in 
1888, wns one of these pioneers. 

Previous to 1898 the placers at  'Srarnrrtip Bar bench, and two other 
localities several hundred miles down the river, named IIughes nnd 
Florenw bars, appear to hare h e n  the best-hoqn occurrences of 
placer gold in the Koyuhk Valley, and it is estimated that about 
$4,000 worth of gold was mined from them. It is interesting to 
note that Florence Bar is only a few miles below the newly devel- 
oped Red Mountain placer gold district, situated on the central 
Koynkuk about 880 miles up the river from the sukon. Here, in 
1910,+gold-bearing gravels were found in the basin of Indian Creek, a 
tributary from the east about 4 miles above IYaite Island. A new 
settlement named Hughes has k e n  established on the-east bank of 
the Koyukuk a, short distance above Indian Greek, but it has not 
been learned whether or not the situation of this settlement has any 
reference to the former Hughes Bar diggings. The: gold of Florence 
Bar may have h e n  derived from some of the gold-bearing tribu- 
taries in this vicinity, such as hdian Creek. 

Since 1898 prospectors haw searched for gold within the valleys 
of a11 the headwater branches of Koyukuk River, with the result 
that, placer gold has been found in greater or lesx amounts in the 
gravels of some of the tributaries of John and Wild rivers and the 
Worth, Middle, and South forks of the Koyukuk, and also about the 
murce of Rig Creek in the Chandalar ValIey. Search has also been 
made for gold in the vaIleys of fa11 and Hdzana  rivers, and it is 
reported that pmpects have been found on some of the tributaries of 
these streams, but so far there has been no produdion from this part 
of the region. 



DXSTRDUmON m D  QeOMlOfC ASSOCIATXON OF WLD. 

T b  seamh for gold, which has been carried on more or less 
a&mly throughout the Kopuhk-Chandalar region since 1699, hes 
been kst rewarded on the tributaries of the Middle Fork. Placer 
gold is now known to occur in many of the creeks and g?lIches tribu- 
tary to this river, h o r n  Chapman Creek nnd Tramway Bar on the 
soaih to the head of Bettlcs River, this being roughly the section of 
the Middle Fork drainap basin which Iies within and crosses the 
northernmost belt. of Birch Creek whist in this region, described on 
pages 35,3849. (See PI. V, in pcket. In fact, wi tb two exceptions, 
the stfeams furnishing by far the largest mount  of placer gold from 
the Koyukuk-Chandalar region lie within the drainage area of the 
Middle Fork of the Koyukuk. The notable exceptions nre Mascat 
Creek, a headwater t r i b u t a ~  of North Fork, and South Fork at  
Gold Bench. 

It is only from five to  six of these streams that gold mrsy be mind 
profitably under premt conditions, and in many places work has 
bean carried on from year to year with considerable uncertainty as 
to the rewlt. This uncertainty is due in part to the nature of the 
gravel deposits but largely to the high cost of ~ l l  fillpplies und to the 
primitive methods nf mining, which in turn may be attributed to 
the enem1 remoteness of the region. 

The general features of relief are similar in every way throughout 
both the Xny.Llkuk and Chandalar districts, and the development of 
the drainage system that has formed the dominant features nf the 
region and the widespread deposits that hsve been laid down by the 
streems nf this system are so intimately ~s50ciaterl with some of 
the gold placers that it seems more logical nat to wparate tbs 
descriptions of their relntions. The principal charrrcteristics of 
this a~miation have already been outlined (pp. 5 M T ) .  More 
detailed descriptions of the placer gold-bearing gravels and their 
geologic association with the widespread grnvel deposits of the 
region will be given for particular Iocalities (pp, 84-110), 

It is obvious that the gold-bearing p v e l s  which are buried be- 
neath silts, such ss those which partly fill the valleys of Ndan Creek 
&nd Hammond River to depths of 50 to 100 feet nnd more, must have 
been laid down &fore the silts mere deposited and are therefore older 
than the silts. If the silts were deposited in these valleys d~iring 
glacial time the bedrock troughs of the valleys and the gold-bearing 
gravels dong their bottoms must be older than the stage of glacia- 
tion during which the silts accumulated. As the period of ~Iacirttion 
of the Endicott Mountains i s  considered to he contempor~neous, in 
8 general way, with that of the rest of North America-that is, of 
Pleistocene age--it seems that some of the placer gold-bearing p v e l s  
of this region are at l e ~ t  as old as early Pleistocena 



It ia H b l e  that bfom the glaciers were formed wme of tbe 
valleys of thf s region contained gold-baring p v e l  deposits which 
were not favoraMy situated to escape the erosion of the ice and wbich 
.consequently were removed and had their goid &tents satbred 
throughout parts of the widespread outwash gravels already de- 
scribed. (See pp. 68-66,) This may account for the partides of p l d  
said to be found by pro8pectors in the terrace gravels at many pface~. 
It is prnbnblg correct to say that the geologic age of the placer gold 
ranges from early Pleistmene to the present. 

CUt919Et9 OF PLACERS, 

The methods of working gold-bearing deposits of gravel depend 
upon their kind and condition. As the kjnds and conditions are 
merely the result of variouts intergradations of common geologic 
processes--the wasting sway of the hard wuntrg m k s  by erosion 
and the transporting, wearing, sorting, and depositing of the 
loosened materials by water, both in its ff nid and fmzen state-no 
sharp distinction can be drawn between the various c lasm of placer 
depagits. At the same time they p m n t  some differences that may 
be used to &parate: them into mare or less distinct p u p s  and 
classes. 

The placem in the Kopknk &strict may bs classed aceording td 
the positmion, thickness, and composition of the varioua members of 
the unconsolidated formation in some particular layeyers of which the 
gold uwaIIg has h more or. less mncentmted in  commrcid 
quantities by the moving water that has washed down or built up 
the deposits to their present form. These placers may be divided 
into two p u p s r  one of which occupies the bottoms and the other 
the side slopes of the present mIIeys. Each of these p u p s  may 
in turn be subdivided into two classes, one in which the percentage 
of barren covering material associated with the gold is mall, and 
another in which it is large. 

PRESENT Emmut FLA- 

me granp of deposits that occupy the immediate bottom8 of the 
valleys and that usuaIly lie along the channels of the present strenrns 
consists of two classes. The firsb class comprises shallow gulch, 
creek, or river placers in which gold is usually found on or nenr 
bedrock in a h d  of p v e l  from a few inches to 4 or 6 f& thick. 
These deposite are genemlIy in unfrozen condition during the sum- 
mer while the strenms are flowing. To mine them it ie necessary to 
move machnnically practically all the overlying unconsalidatRd mate- 



rial and in plam also the upper part of the d e c r r m w  oonntq mkk* 
The second class comprises gulch, cteek, or river plamm in which the 
gold-bearing gravels, .as in the first class, lie usually on or near bed- 
rock along tbe bottoms of the present valleys, but in which they 
have been deeply buried, in places to a depth of several hundmd feet, 
by gravels, sands, and clays, and locally by a mixture of vegetable 
matter commonly called muck. The whole overburden is generally 
quite barren of gold, and on top of it flaw the prewnt strams* Them 
deep deposits nre generally soIidlp fxmu throughout the year except 
during the summer in plam where atreams flow over their surfaces, 
and except in some of their more. prous beds of gravel where under- 
ground water isplentiful enoughtocirculate mpidly. Tornine these 
buried deposits successfully it is necesssry to remove the part which 
contains gold in commercial quantities with the least expense, This 
is urma'llp accomplished by moving as small a percentage of bamn 
material as pdkble. 

Of the two classes the shallow, periodically unfrozen placers map 
be considered the younger and more primitive, because this is the 
pmition nnd condition the pi- of gold assume when they are &st 
detached from their bedrock sources hy the agencies of disintegration 
and delivered to the agencies nf trnnsportation (chiefly moving 
watsr) , to be carried and concentrater1 in the form of placers. 

The second p u p  of plscers comprises the deposits that do not 
mcupy the present stream channels or bottoms of the vaHeys but 
are in positions on either or bath sides of the vaIley9, usually at  
higher levels, where they were deposited when the streams formerly 
flowed from a few to. several hundred feet above and to one or the 
other side of their present positions. These deposits are generally 
called bench placers, and they may h subdivided amording to posi- 
tion alone into high and low deposits, to express merely their hhpht 
relative to the present drainage levels. Those that contain gold, 
however, may be bet subdivided into two classes, like those of the 
first gsoup-that is, amording to the pmition of the gold-bearing 
layers in the deposit and the relntion of these layers to the thickness, 
composition, and condition of the various materials. One class in- 
cludes shallow behch placers where a stream does not now flow over 
the gravels and ,where the gold is assminted with gravels a few feet 
or lea thick, resting either on bedrock or on a layer of mom or l e s  
compact uncon~lidated material that answers the same purpose and 
is called " falsa bedrock." Shallow bench placem am m i n d  in a 
manner similar to shallow gulch or creek placers, by moving prac- 
tically aU the material in the gold-bearing area from tbe surface 



down to the real or " false " bedrock. The other class of thii group 
comprises deep bench placers where the gold-bmling gravels ape the 
same as those of the shallow class but are covered by an averburrten 
of considerable thickness that generall;p doas not contain gold in com- 
mercial qnantitias. These placers can be best m i n d  by methods that 
do not disturb the snrface configuration of the deposit-that is, by 
means of shafts and drifts or by drifts alone, 

The condition of the water, whether frozen or liquid, contained in 
the unconsolidated deposits of this region ip. irnportrint: for it directly 
governs the method of working best ndapted to get any valuable 
minerals they may contain. Over all northern Alaska the unconsoli- 
dated deposits, whether gold-bearing or not, are ns B rule firmly 
bound together by widespread end almost constant. fwst or ice 
throughout their thickness and extent. This condition also extends 
t o  some depth into the hard muntry rocks wherever percolating 
water pmieetcates them. The amount of unfrozen pound in north- 
ern Alaska is a very small percentage of the whnle, and even this 
la  usually in an unfrozen condition only for about one-lhird nf the 
year, during the spason of flowing surface water or the fern months 
of summer. Occasionally the larger dreams carw enough circnlnt- 
Ing watcr thmugh the more pomus beds of pawls in their valleys 
to rnaintnin an unfrozen condition throughout the whole year. 

T h e  pIscers of the Royukuk district may be classifitd according 
to the three elements of position, tbiclmmess, and composition, b i ~ t  
the forlrth element, that of condition, applies so uniformly to nearly 
all the ~rnoonsolidated deposits for the whole or larger part of each 
yenr that it is not so distinctive as the other three elements. It is, 
however, of much more economic importance, because the progress 
of placer-rnining development is largely governed by the frozen or 
unfrozen condition of the unconsolidated formation. 

The following statement is sn attempt Ca express the classi- 
b t t o n  more condxly: 

Group I. Preaent stream glacere. Deposits occupying a pmltlon fn or nnder 
the present flood plalns : 

Class 1. Tfncovered. Shallow filch, creek, and river placers In which gold 
i s  found on or near Wmck aamfated with graveIs from a few bchm 
tu 5 w 6 feet thick a l o 6 ~  the fmrnPdlRte beda of present strema Urgelely 
unfrozen during the aummer m m a  of flowing wabr, E&& and 
cheapes% to mlne. 



2. Chvered. The m e  kind o f  placer rn c l s s  1 above, in the Name 
pdtion near bedrock, but buried to depths in pkcea as g m t  tw several 
bandred feet by alluvial depodthi that generally do not contain paylng 
qmntitlei~ of gol& Largely frozen solidly thmghout the year except on 
the surface during summer. More dimcult and expensive to mlne. 

Umnp II. Old stream placem; bench placers, Deposlt~ occupying positions on 
etther or both s1dm of and usually at higher levels than the present flood 
plain& 

Class 1. Uncovered. Shallow gnlcb, creek and rfver placers of former 
drainage channel& where the gold is associated with a few feet of gravel 
on top of either bedrock or unconsolidated deposits. Often unfrozen. 
mdest and cheapest to mine. 

Class 2. Covered. The same kind of placer as claw 1 abave, whew the 
gold-bearing layers mag rest on bedrock or a compact lager and are 
covered to a oon~iderable depth by later deposits that generally do not 
mtaln paying quantities of goI8. Generally gelidly frozen throughout 
the year. More dlmcult nnd expensive to mhe. 

The foregoing dassification of the Koyukuk placers applies equally 
well to all the stream placers of Alaska, except that Erozen ground 
is not BO deep nor so genernl on the Pacific slope portion, where the 
climate is not so severe. 

A group for residual placers, which in natural sequence shouId pre- 
cedq p u p  I of stream placers, md 8 group for hach plicers, which 
should follow p u p  II of stream placers, in all making four groups 
of placer deposits, would complete the above classification. Residual 
and beach placers have not been considered here, because in the 
Koyukuk district they are very m e .  
In the Koyukuk district,gold-bearing bench deposits are common 

and probably more extensive in area than the creek and gulch placers. 
The benches occupy positions from Iom banks along the present 
streams up to heights of several hundred feet on the side slopes of 
the valleys. So far they have not been mined as extensively as the 
creek and gulch deposits, h a u s e  most of them are not in favorable 
psitionu with regard to water supply for profittibIe mining with 
a ,small mount of invested capital. They wiIl best be treated by 
hydraulic methods, and this form of mining has not baen developed 
to any extent in this district. 

Thus the Koyuhk placers range from shallow deposits that are 
unfrozen during the summer to those that are deep and permanently 
h e n .  The arrangement here adopted exprems in a enera1 wny 
tlie natural progressive sequence of formation from the younpr t o  
older kinds, and from the easiest and cheapest to the more difficult 
m d  expensive to mina Though there are all gradations between 
the most shallow unfrozen to the deepest solidly frozen kinds, with 
regard to methods of working they may be conveniently separated 
i n b  two k i n d . ~ h a l l a w  a d  deep or surface and urldergmund. 
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130UBCP: OF PLACEE WLD. 

It has already been noted that the Birch Creek whkb of the K o p  
kuk district containe a carbonaceous schist or phyJlite that has h 
well silicified. The quartz is rather h e l y  and uniformly dissemi- 
nated throughout much of the rock, but in some plam it occurs 
largely in the form of gashed and laced stringers of cjecondary quartz 
and in more or less lenticular or h t t y  bodies that have a ppneral 
tendency to swell and wedge out and follow the curves and crenula- 
tions of the w h i s h  structure. In other lmlitiw more intense 
metamorphism appears to have altered the carbonaceous rock with 
its quartz content into a micaceous quartz schist. 'That is, this rock 
apparently ~ a r i e s  horizontally from a carbonaceous phyUite, lmlIy 
having slaty cIeavqe, to a carbonaceous schist with more or less 
secondary quartz, at some places finely ddis&nated, at others more 
or less qpgated; and here and there it has besn still further altered 
into a more typical schist of the micaceous qu~rtz variety, mma of 
which shows graphitic phases. 

The form in which the secondary quartz ocmm at  diflerent lomli- 
ties has undoubtedly been largely influenced by the relative physical 
rigidity of the various rock members. The mom rigid quartzitic 
phses m d  igneous roclrs have been fractured or shattered into frag- 
ments and blmkq affording opportunity for quartz to be deposited 
in gashed and laced veihlets, while the memhm of her-grained 
texture appear to have been headed like putty rather than 'broken, 
and as rt consequence the quartz now contained in them is more finely 
and evenly disseminatd and is not so conspicuously segregated as in 
the harder rocks. 

The disseminated and segregated quartz content of thew reeler may 
be tin original constituent ar it may have been introduced by migrat- 
ing solutions from other rocks during the progress of metamorphic 
changes, or it may very probably have been derived from both these 
sources through a long period of metamorphic alteration. Where 
the .rock is fine textmd and is a more typical phyIlits the quarts f 
more finely d i d n a t e d ,  and locnlly, at last, this phase a h  eon- 
tains a considemble amount of gold-bearing pyrite. distributed 
through the rock as well-formed, sharp individual crystals. The 
rock at such localities might be called a pyritized phyllite or schist. 
A selected sample of fresh sharp crysttrIs of this pyrite from Nolan 
Cwek assays $1.24 in gold to the ton. Where the quartz content of 
the rock mctrrs more in the form of knotty segregations and vein1eB 
the pyrite is present in both the country rock and the quartz, though 
most of the quartz appears to be quite barren; but same weathered 
pieces of this qnsrtz show oxidized pyrite, cubical cavities from 
which pyrite has evidently been removed, and small flakes and par- 
ticles of free gold Assays of samples from the quartz segregations 



and veinlets that Dceur in the micawous qua* schist phase of these 
rocks show that goId occurs sparingly in that phase also. 

The evidence outlined above appears to be sufficient to warrant the 
condnsion that the placer gold of the Koyukuk district bas itF; chief 
source in the carbonaceous phyILite and micaceous quartz schist 
ph- of the Birch Creek schist, because the pysih that formation 
contains is known to 'be gold b r i n g  and the quartz veinlets and 
lenses characteristic of parts of it are hown b contain free gold. 
No doubt the form and condition of the gold as it now m u m  in the 
bedrock are the result of one or more cycles of complicated c h a n p  
and segregat.ions, and the coarser placer gold in the graveIs repre- 
mts gradual gccumulations from the erosion of a great amount of 
this mjneralized country rock. Whether the mineralization wasl con- 
bed to any particular rocks, and if so what its distribution within 
the r d s  may be, can not now be dhnibly statad. Only detailed 
study will show the real relations arid the manner in which they have 
coma aboult. 
In the Kqdmk district proper the evidence g m  to  show that the 

placer gold has, for the most part, been derived from stringers and 
veins in the schists and slates The definite relation of thew to the 
intrusive rocks is not so evident as it is in the Chandalar district, 
w h m  the facts in band go ta indicate that the mineraIization is 
genetically related to the intmsion of granites and granodiorites. In 
this field some fairly well defined quartz veins haw been found and 
considerable pr-ting has been done on some of them. These 
veins occur in ~ssociation with i~~tzuska mck, s, fact which is in 
accord with the general law governing gold mineralization in other 
parts of Alsska. This law is, in effect, that the mineralization is 
closely connected with granitic or dioritic, intrnsivw. Some exidem 
has been presented elsewhere (p. 33) indicating that ihe minerslim- 
tian in the Koyuknk district may not have been &ed to the schists 
but may also have w u r d  in the younger Mesozoic rocks. It need 
hardly be added that the evidence at hand is not sufficient to deter- 
mine definitely that the district may not contain aurifemm veins 
which are genekimlly related to the intrusive rock 

T h e  Koyukuk district may be considered to embrace dl the area 
drained by the North, Middle, and South forks of the Koyukuk, 
lying approximately between 6 7 O  and 68" north latitude and 149" 
and lMO bO' west longitude and covering about 4 , W  square miles. 



The name Middle Fork is here spplied to that branch of the Koya- 
kuk which is formed by the confluence of Dietrich and Bettles rivers 
and flows southward and westward a b u t  75 miles to the point where 
it is joined by the North Fork, 37 miles blow Coldfd .  (See map, 
PI. T, in pocket.) The valley of the North Fork is the drainage basin 

, immediately west of and roughly parallel to that of the Middle Fork, 
and the valIey of the South Fork occupies the aren east and south- 
east of the Middle Fork that lies between it and the drainage of the 
Chandalar basin. These thwe drninage basins may be considered to ' 
constitute the Kdgukuk placer gold district, which is noteworthy as 
one of the most northerly mining cornmunjtim in the world. Of the 
three the valley of the Middle Fork is the largest and by fer the most 
irnporkant in the region so far as placer mining js concerned. Its 
gold-bearing creek? gulch, and bench deposits will be described 6& 
and considered in upstream order from south to north, 

TRAMWAY BAE ARD CHAIWAH CREEK. 

Tramway Bar is one of the earliest known localities f o ~  placer 
gold in the Koyukuk Valley. Together with two other localities, 
H u ~ h i ~  and Florence bars, it was known and visited by a few of 
the first prospecbm n-ho came to the lower Yukon Valley between 
lR85~nd1800,aahengoldwasfirstdisoovemdinthebarsonthe , 

Koyuhk. It ia situated on the west side of the Middle 'Fork a b u t  
20 milw below Coldfoot. At the locality where it has been worked it 
consists of a deposit of stream p v e l s ,  d least lmIly geld-hnring, 
rest in^ on a h n c h  cut in conglomerate and sandstone from 80 to 100 
feet above the river. The river has cut a canyon into the c~nglomerate 
formation to this depth for 3 or 4 miles, and the coarae uncanmli- 
dated gravels, ranging in size from fine gravel to bowlders 1 foot 
in diameter on top of the canyon walls, appear to be the wash of an 
old stream which flowed over the Wrack before the downcutting 
of the canyon took placa This old stream depoe3it, derived largely 
from the schistme rocks thnt form the mountains tb the north, ex- 
tends for several mites westward as R covering of the benches of the 
Middle Fork valky and far to the eastward on benches in the 
Chandalar Valley. The present channel of the South Fork of the 
Royukuk is intrenched across t h a  deposits in a north-muth direc- 
tion from Hunffari~n Creek to Qranite Creek, and they extend up 
Mosquito Fork unil its northern branch ta and over a wide, flat 
divide, thence down Crooked Creek to i t s  mouth, where they coalesce 
and appear to be the same as the thick bench gravels that are wideIy 
distributed throughol~t the Chandnlar Vnlleg. A11 the streams ahove 
mentioned are more or less intrenched in this gravel deposit, and 



mxtttwed over its surface are numerous shallow d e p d o n s  that hold 
lakes and ponds. These high mash gravels sre not known to contain 
gold, even in small quantities, throughout their extent or even over 
any eonsidembIe areas. In fact, gold appears to occur in .them only 
at certairr localities, of which Tramway Bar, on the Mjddle Fork, 
and possibly Gold Bench, on the South Fork, nre the hest Isnawn. 
The ,gold at  Tramway 13ar very likely has been introduced locally 
from Chapman Creelr, an east-side tributargr of Middle Fork, at 
p m n t  emptying into it about one-fourth mile above, whose former 
channel may have flowed across the bench. It is probable that all 
the bench gold deposits in the ICoyukuk district that prove to be of 
sufficient value to be mined originated in some stream near by. It is 
said that severrl trials at mining the Tramway Bar knch deposits 
were made previous to 1899, ttnd other attempts, have been made 
since that. time, the last during the summer of 1908, when four men 
dug a ditch from several small lakes situated at a higher level about 
3 miles buck from the river that conveyed ample water to the bench 
for sluicing. . But it appears that none of tbe different short periods 
of operntion hive yielded very satisfactory returns ta  the workers. 

During the winter of 1908-9 prospectors sunk 13 or 14 holes from 
9 to 14 feet deep nlong Chapman Creek from a quarter of a mile to 
a mile above its mouth. These holes passed through a layer of snnd 
nnd reddish gmvel without gold to a bed of blue schist gravel rest- 
ing on clay end prmpecting from 2 to 3 cents to the pan, Some 
lwnch deposits from 20 to 30 feet above the creek about 2 milea 
above its mouth were also prospected and found to contain from 5 to 
10 cents' worth of gold in layer of blue schist gravel 1 to 3 feet 
thick, but the deposit was not considered to be favorably situated on 
account of a tack of an adequate supply of water for sluicing. 

Three holes from 12 to 22 feet deep were also sunk in tlie channel 
uf the Middle Fork through mashed p v e l s  t o  hard conglomerate 
Wrmk, and one of the men who did this work told the writer that 
these present river gravels showed gold to the amount of 76 cents 
to the squase, yard of bedrock surface, and that immediately on the 
lwdroclr from 2 to 3 cents to the pnn wns found. The object of this 
work was to ZesE the p;ravels for dredging. 

The placer gold at  Tramway Bar does not appear to be derived 
from the wnglomerate formation on which it lies. 

Twelvemile Creek is a west-side tributary to Middle Fork, 12 miles 
a h 8  Tramway Bar and 8 miles below Cold foot by the river. Its 
gravels are said to contain n little gold, but i t  appears to have been 
worked only casually and without any large reward. 



Rose Creek is a small west-side tributary to Middle Fork about 6 
miles below Coldfoot. Dimvery claim is 2 miles above ih mouth. 
Here a few surface colors may lx found, but the p v e I s  a re  said to be 
about 130 feet amp. Claim No. 4 above Discovery, about 3 miles 
abave its mouth, was pmpectecl during the winter of 19W7 by sink- 
ing a hole 118 feet deep to  bedmk. Most of the wash passed 

. through consisted of slaty, flat, shingle-shaped gravel, with about 20 
feet of blue clay over a thin layer of gravel which &d on bedrwk 
~ n d  which contained many colors of @Id. 

Porcupine && is a west-side tributary to Middle Fork about 3 
miles below Coldfoot. Its p v e l s   re said to contain a great many 
large bowlders. Four men am reported to have worked them in 1901 
and to have produced gold enough to average $8 a day to the man. 

Slate Creek is the largest eastern tributarg of Middle Fork. T h e  
settlement of Coldfoot is situated on its south side at its mouth, 
approximately 1,450 feet above sea level. About 8 miles above its 
mouth its principal tributary, Myrtle M k ,  enters from m a u n b h  
on the north, and its main branch heads in the same mountains abut  
18 miles farther northeast. Its most easterly headwater branch 
m e a  from a wide gravel-filled pass about 20 d e s  east of Coldfoot. 
This pass is about 2,300 feet above wa level, or 850 feet above Cold- 
f&. Several depressions in this pass hold small lakes, soma of t h e  
drainage of which flows westward into Slate Creek and the remainder 
eastward into a fork of Boulder Creek, a tributary ta South Fork. 

The thick deposits of washed gravels that ocmpy the pass between 
Slate and Boulder creeks extend westward down the broad valley of 
Shte Creek and join the similar high gra~e l s  along Middle Fork 
valley. The flwr of Slate Creek valley averam about a mila in 
 wid^ from the lower slopes of the high mountains on the north, 
to those of the lower mountains on the south. Most of this 
valley floor &I m~arad by a depoElit of washed p ~ e h  from 10 b 40 
feet thick. The present stream has intrenched itsetf in the gravels 
in the upper third of the valley but has not r d e d  bedrock, while 
along the lower two-thirds of the valley the main stream and the 
lower 2 miles of Myrtle Creek have cut through the gra~els and into 
the underlying bedrock, sa that rock blues from 10 to 20 feet high, 
overlain by gravels from 15 to 80 feet thick, are e x p o 4  along their 
b a n k  In several places these rock-walled cute are  arrow enough 
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to be called mqom On the surfaces of the gravel benches, along 
the valley, are depressions, some of which are omipied by lakes and 
ponds, that from their position and arrangement appear to reprewnt 
parts of the courses of one or more old streams that flowed on tap of 
the gravels during a former period. 

The bedrock of Slate Creek valley consists principally of a carbo- 
mmus phylIite that shows in places slaty cleavage and s, micaceoug 
quartz schist, b t h  of which contain considemble segregated quarta 
in the form of veinlets, leaflets, and knotty lenses. There are. alm 
several dikes of altered dioritic intrusive roclz, which has a spekled 
@sh-gray color and a medium grain. The gravels throughout 
the valley are the k d u a l  d4bris of these rocks. Tim dike rock is the 
hardest and forms the largest hwldem, a few of which are as much 
as 6 feet in diameter. Most of the gravels are derived from the 
clchistose mks, and &muse OF this they show a strong tendency to 
form flat, stabby shingle, ltbe coarser pieces of which average 6 inches 
in. longest dimension. The whole deposiC of gravel is very cleanly 
washed, very little sand, silt, or sediment k ing  mixed with it. As a 
resuIt water seeps through it readily and it does not pack closely but 
Lesl lmsely in the bars, which are consequently not easy to  walk over. 

Placer gold was discovered on Myrtle Creek in March, 1899, by 
members of a party of gold seekers who came to Alaska during the 
excitement of 1898. Coarse gold is said to have k n  first found or1 
claims PJa 10 and 11, a b u t  24 miles ahve its mouth. There is no 
'Discovery claim" on Myrtle Creek, the claims being n~urnbered from 
1 at  its mouth to 33 on ilts headwaters, a distsnw of more than 7 
miles. The gravels aloeg the present stream bed are from 2 to 4 feet 
in depth and from 106 to 300 feet in width. (See P1, VIII, B.) 
There m also banks of gravel 6 to 10 feet thick along the sides of the 
stream in many places, especially on its upper course. In the lower 
2+ miles Myrtle Creek has intrenched its channel through the gravel 
sheet that forms the benches throughout Slate Creek vdley and to 
mma estent it ha9 also cut down into the bedrock underneath the 
bench gravels. 

The p m n t  stream gravels dong Myrtle Creek have been worked 
mom or less from a point nenr the mouth of the week up to claim 
No. 20 but have not proved profitable a h ~ e  claim NO. 15. 'fhe seven 
creek claims from No. 9 to No. 16 have been the most prodnctive. 
Considered in a general way, the gold has been found well scattered 
a- the width of the present bed of the stream and mining has 
yielded an avwage of $5 to $16 a day to the man. All the work dong 
the  creek has k n  done wit11 shovel, pick, and sluice box, the loose 
shingle gravels from 2 to 4 feet thick being favorable for this kind 
of mbing. This work has been carried on more or less actively 
dnrhg each Bnmmer since 1899. Nearly all this &allow p u n d  ia 



now worked out. The large& yisld of gold has been m i n d  from 
claim No. 11 ; cla,ims No. 12 and No. 9 have been the second ind third 
best producem, respactively. "rhese three claims are on that part of 
the creek ffom 2 to 3 miles above its present confluence with Slate 
Cmk,  just below the point where it leavas its mountain v~lley. Be- 
low these claims Myrtle Creek flows through the bench gravels of 
Slate Creek valley, snd these together with the underlying bedrock 
compose its h&. Above claim No. 12 the bedrock slopes of tha 
mauntaina that bound the real Myrtle VaIley come down near the 

. stream on both sides, and here and there it cuts rock bluffs at the 
bases of these slopes. Thus the richest deposit of gald appears to 
have been Iaid down just beyond the mountains, in tha t  part of the 
creek that was its mouth when the main beinrrge along Slate Valley 
may hare occupied SI more northerly position or when MyrtIe Creek 
was at  a higher levet and dumped its gold-bearing gravels out uparr. 
the gravels of SIate Valley, to be mixed with the bench deposits. 
The gold of this lorralitg is probably all derived from the wearing 
down of the bedrock of the mountains from which the valley of 
Myrtle h e k  has been eroded, 

The bench gravels along the sides of the lower 2 or 3 miles of 
Mgstle Creek carry some gold and are now being mined by a small 
hydmulic plant situated on the east side bench of claim No. 6. These 
bench graveIs consist largely of Slate C m k  channel wash. AB ex- 
posed by the cat of Myrtle Creek along its lower 2 miles &ey am 
from 10 to 30 feet thick and rest on a bench of bed- from 10 to 15 
feet above the p m n t  stream level. The gold in the gravel benches 
along lower Myrtle Cceek has probably been largely introduced into 
them by that stream. Rowmer, tbe bench p r e b  of the Slats 
Creek valley have been found to contain gold at  other I&al i t i ~ ,  
especidly a b e  Myrtle Creek, and it mag be proved that t h ~ s e  
gravels are more generally gold baring khan the prospecting tbat 
has been done up to the present t.jma has disclosed. 

!l"he future of mining on Myrtle and Slate creekk sppamtly de- 
pends on the application of hydraulic methda. The only hydrsnfic 
plant in the Koguhk district is now installed an the esst side of 
Myrtle Creek about 14 miles above ita mouth. The dam of this 
plant is built on the lower end of claim No. 12, and water is con- 
veyed therefrom by a ditch &bout 1% miles long, a to 5 feet wide, 
and 2 to 3 feet deep, 'dug dong the &side h& ta a pen-k 
on the upper part of bench claim No. 6. The fall of this ditch is 
about 30 feet horn  the dam to the penstock, or more than 15 feet 
to  the mile. This is a rsther steep p d e  for a ditch of this i zo ,  
the umal practice in Alaska being to dig such ditchas on a g a d e  
of 5 to 6 feet to the miIe in good p u n d  and about S or 4 feet 
in f r o m  muck, end smsller ditches with not o m  'l feet fall to the 



mile. Xlarger ditches should lm built with less grade. C~reful  work 
with an ordinnry carpenbr's level will enable the miner to locate 
a ditch to a d k r d  grade with not mom than 1 foot of error to the 
mil& 

The Myrtle Creek ditch was dug during the mrnmer of 1908, 
while the pipe, monitors, and .lumber for the plant were brought 
up Koyukuk River to Coldfoot, This material waa sledded about 
O miles with two horses from Coldfoot to Myrtle Creek during the 
winter of 1908-9, and the plant set up during the early part of 
iha summer of 1909. Water was turned on in the middle of July, 
and some trouble was experienced by the ditch breaking out in 
places where it was dug through frozen muck, These pltaces had to 
be flumed with lumber, and after this waa done the ditch carried 
water well, as most of it has g o d  gravel banks. The head of mter 
furnished to the upper monitor from the penstock is about 70  fee^ 
If the ditch were rebuilt with a grade of about 6 feet to the mile 
from the dam to the penstock, a head of about 90 feet from the 
penstack to the monitor as it wag placed in 18Q9 would be furnished 
instead of 70 feet. A pit about 200 feet l o n ~ ,  100 feet wide, and 
from 15 to 20 feet deep was opened in the bend1 gravels tit this place. 

The Myrtle Creek gold is of the sizs that the miners call shot 
and wheat galdm It is coarse, clean, and hamered  f l a t  to some ex- 
tent Some of it is of the size and shape of melon,seeds, and nug- 
gets up to the value of $20 are occasionally found. No doubt many 
of the finer particles of gold are not recovered, as amalgamation 
plates are not used. The @pld rests principally near the bottom 
of the paoels and in the crevices of the slabby schistme bedrock, 
which stands on edp and is lomned with picks and shoveled into 
the sluice box- after the upper pert of the loose gravel has been 
rnoved aside, 

OLAU ama. 

Qam Gulch is a short tributiry on the east side of Middfe Fork 
that dmbs the southwest end of the high mauntah ridge which 
separata Myrtle and MarEon creeks. It is about 3 miles long, and 
little more than a mile from Cold foot. The p v e l s  in this gulch 
were mined for gold in 1900 and 1901 by half s dmen men, who 
obtained returns of seveml thousand dollam. 

Kelly Gulch ia a short mountain tributary on the west side of 
Middle Fork, about 2 miles in a direct line above Coldfoot About 
$900 worth of goold was mined from it in the fall of 1901. 



Marion is an east-side tributary about 4 miles long that joins Mid- 
dle Fork about 4 miles & a direct line above Gold foot. Although it 
is a large stream and easily accessible, no systematic prospecting has 
been done upon it, probably because it carries a large quantity of 
water, and its gravels are not shallow enough to encourage summer 
work with pick and shovel, and because the district has not advanced 
far enough in developing winter methods of prospecting with the 
aid of steam boilem for thawing and sinking in frozen ground to 
enable the presence or absence of gold in paying quantities to be 
satisfnctorily determined. 

Colors of gold are said to occur near the surface of the gravels in 
this valley. Attempts made during the winter of 190&1901 to sink 
holes to bedrock with the aid of wood fires are reported to have been 
unsuccessful, bat in the winter of 1908-9 aeveral men renewed pros- 
pecting on this stream about 6 or 7 miles above its mouth, with the 
aid of a boiler. Bedrock was struck at  a depth of about 26 feet, 
and g o d  prospects are said to have been found. The only m l t  
from this work, however, appears t o  have been the locating of all 
the placer ground on Marion Creek in the form of 160-acm associa- 
tion claims by a few indipidads, who are not real prospectom or 
miners, but who belong to that speculative clam found in all the 
mining communities of Alaska, who take advantage of the loaely 
interpreted placer-mining lam of the United States. 

Emma Creek is on the west side of the river directly opposite 
Marion Creek. Jta basin is bounded from swth through west ta 
north by a high aemicimular divide that rises from 3,000 to 4,500 
feet above the Middle Fork in the short di&ance of 5 t,a 7 miles, 
thus giving this basin very steep grades, the average fall being more 
than 500 fset to the mile, with the d t  thnt a11 the streams within 
the basin are swift 

At the mouth of its basin the main stream, the confined mmnuIa- 
tion of a considerable drainage ares, has cut s canyon about 106 
feet d e p  and half a mile long through crystalline limestone and 
schist into the bottom of an older, wider valIey. The Emma Creel; 
valley appears to have bem a hanging vaJltly that hm been partly 
dissected, but not enough to dlitemte its- older configuration al- 
together. 

Some gold has been found in scattered patches of older s t ~ e m  
gravels on top of the rock walls of this canyon, but most of the 
placer gold has been concentrated in the gravels &at have choked 
btu tlm wider funnel-like expmsim of the d a y  8t the upper end 



of the canyon, the n a m w  gorge of the anyon, and the upper part 
of the gravel fan at  the lower end of the canyon, where the swift 
htream has dampdl its gravel load into the valley of the Middle 
Fork. Both the funnel entrance at the upper end of the canyon and 
the bottom of the canyon are clogged by numerous lrtrge bwldem 
from 8 to 10 feet in diameter. Thus the canyon is a great nattirsl 
sluice box, with bowlder rifle bIocks, through which a tremendous 
quantity of pld-bearing gravels from the upper Emma Creek bnsin 
has been sluiced during a long period of rapid erosion. Without 
doubt this is the reason why the richest diggings have been found 
just above the canyon, in if and just below it The richest claim has . 
been that at the mouth of the canyon, The upper basin of the 
creek may be compared to the pit, the canyon to the slniee boxes, 
and the gravel fan below the canyon to the tailings and dump of en 
artificial hydraulic mining plant, due allowance being made for the 
lack of efficiency of the canyon as a sluice with riffles because the 
pavement af bowIders is not close enough ta arrest all the gravel 
and gold. 

The rich placers of Emma C m k  wem first worked in 1900 and 
the largest production was nltnined in that and the two following 
years. Since then the locality  ha^ not been worked go extensively 
but has produced some gold w h  summer. The number and large 
size of the, bowlders prevent it from being ideal ground for pick 
and shove1 work The total production of this d r a m  for the 10 
years 19ML1909 is said to be about $180,000. 

A few miles above Emma Greek on the west side are two small 
gulches, Sawyer and Moose, which am reported to contain prospects 
of gold, but they are fall of l n r p  bowlders and have not been worked. 

Wiseman Creek is a west-side tributary that Rows into Middle 
Fork about 1% miles by the course of the river n b v e  Coldfoot. It is 
a comparati~ely small atream occupying a large, broad valley 
bounded by mountains that rise over 2,000 feet above it on both 
sides. The bottom of this valley is fad cver a width of half a 
mile by deposits of gravel, sand, and silt Irom 200 to 300 feet thick 
These unconsolidated deposits extend more thm 6 miles from the 
month of the stream to a point near its head and also for more than 
2 m i l e  up Nolnn Creek, it8 principal aorkh-side tributary. The 
Wiseman basin is the best example in this district of the results of 
a former drainage system which filled most of the deep secondary 
valleys with thick deposits of gravels, sands, and clays. The streams 
that b a ~ e  since occupisd most of the valleys that mere thns Nled have 
been ~@rnu8 enough h carry away a large psrt of the unoonsoli- 



dated deposits, ht Wisemen Creek is an exception, fok it is not llarffe 
enough to clear .its vsIlep of the sediments which fill it, although 
its elevated p i t i o n  with reference tm Middle Fork would be fiver- 
able for such a result. In this respect miman  Valley is in direct 
contfast to the basin of Emma Creek, previously described. 

Although Wi~rnan Valley has been lmnted for placer m i n i n ~  
throughout its Iength and width, and even far up on the high, sloping 
benches along its mountain sides, there has teen no mining develop- 
ment of this ground. All the locations were. made without any dis- 
coveu of gold on the land. This was done on the assumption that 
because gold was knmn to occur in NoIan Cmek, one of its tribu- 
taries, it might be expected ta be p m n t  in the dsep depwits of 
the main ralley. Only one prospect shaft has beers put down to h d -  
rock in Wiseman Valley. This work wrrs done during the winter of 
190R-9, about s mile below the mouth of Nolan Creek. The shnft is 
280 feet deep. fn going down it passed through 40 feat of vegetable 
muck, 180 feet of tough blue clay that had to be chopped with an ax, 
30 feet of stream-washed gravels, and 10 feet of ground-up black 
slaty country rock mixed with some p r e I .  The shnft is dry. Colors 
of gold are found nt  the bottom of this shaft and all through the 30 
feet of wrtshed gravels, but are not considered to be present in large 
enough quantity to make the ground at present profitable for drift 
mining. 

During the winter of 1909-10 another attempt m s  d e  to w h  
bedrock on W i m a n  Creek. A depth of 335 feet was ~thined and 
a. pipe driven 80 feet, deeper without reaching bedrock 

mOLAB CBaEK AAD TRmW. 

Genera2 feat?tres.--NoIan Creek, n north-side tributarg of Wwrn~n 
Creek, is about 4 nliles long. bedrock form of its valley is of 
the mountain-gulch type, and from a point about 2 miles a h  its 
mouth to its head it is still nnarrow and primarily a, M m k  valley. 
In fact this Wp-sided V-shaped bedrock valley continus m r l y  h~ 
iCs mouth, h k  this would not be apparent if it were not far the 
information disclosed by mining operatiom For 2 milas above its 
mouth the valley is deeply filled with unconsolidated deposits of 
glacial silt, the surface of which presents a grsdually widaning f l d  
plain that slopes gently downstream to join the still wider flood plain 
cf Wiwman Valley. (S-1. fX, A and B.) 

Nolan Cmek and its east-side gulches-Smith, Archibald, and 
Pay-are the important streams of the district at present, because 
it is along them that the rich gold-bearing gravels have been found 
and actively mined. The placers within the Nolan &ek b i n  are 
of three Jasiw-bench p v e l s ,  shdlow gulch graveh, and deeply 
buried h n  grsvek 



-- 
ID.. - -  - 4  I 

L?.?,. .- , A , -  ,,,, trl.n.r, I . - *  .,w --.- , ' n o  , ',,,, 'N, 3 h, Mn,,n.. n 3 ' , 7 r ~ : n r  .,:r,,.l ..>"l. . . f  W,;,:r"," L . , ~ ' o *  
I "  b3<.~--o.J7,1 



Bench pa&.-The character of the knch deposits along Nolan 
Creek valEey s u e  that they may be remnants of narrow, crudely 
washed beache formed along the mountain sides when the h'olan 
Valley was an arm of a glacier-dammed Iake which -pied the 
Wiseman Valley. They appear to mark places of rest occupied 
by the lake at diiferent stages of level. Those that have been found 
to contain gold in paying quantities are situated from 56 to N O  feet 
above the present valley floor between Smith and Fay plches, 
through a distanw of about 14 miles. They have bsen prospected 
and mined to a moderate extent but are diflieult to work to advan- 
tage becaw of an inadequate supply of wtrt~r for cheaply ground- 
sluicing away the frozen clap and vegetable muck that cover the . 
washed gravels. 

S h d h  gulch ,tpvels.-~here is not much shallow gold-bearing 
gravel in the valley of NoIan Creek. T h a t  there is appears to he 
confined to the tributary pJchm The discovery of gold in I901 in 
shallow p v e l s  on Fay Gnlch a short distance a'bove the point where 
it  joins h'olan C m k  first aroused i n  tefest in the search for gold within 
this drainage basin and caused its unmconsoiidated deposits to be 
located for placer mining, but n d t ~ a l  mining wns not nctively bewn 
until 1903, when the small mount of shallow ground on Fay, Archi- 
bald, and Smith gulches was worked. The lack of boilers and other 

equipment for steam thawing delayed the investigation of 
the deep placers for 3evml years. Some work of this kind was 
attempted with w d  fires, however, that malted in 1908 in the min- 
ing of p u n d  from 15 to 25 feet deep on Smith Gulch and an Dis- 
covery claim on Kolan Creek a t  the mouth of Fay Gulch. Fmm 
1905 to 1905 Smith Gulch, Discovery cIaim on Nolan Creek, and 
&&ns N a  1 and 2 on Fay Gulch yieId~d considerable gold; but not 
until 19054 were the deeper gravels in the bed of Nolan V%l!ey 
itself demonstrated to  be rich. 

Deep f r o m  q~awelrr.--I3y far the largest bodies of gold-bearing 
gramla in Nolan Valley are deeply buried beneath frozen silts and 
clay& By 1906 wveral bilers and same steam thawing equipment 
had b n  brought to Nolan Creek, and in this year the first ~uccewfi~l 
prospsct shaft in the vnlley was sunk 135 feet h bedrock on the 
lower end line of claim No. 3 below Discovery, Rich gold-bearing 
gravels were found at the bottom of this shaft, and since that t imc 
plamr drift mining in the deep fro~kn deposits of this valley has 
been actively conducted by about 100 men. 
Up to the present time the most productive pound on Nolan 

Cmk has bean found 'to extend from Discovery to claim L L  NO. 6 
below," a distance of about 19 miles. The creelr extends to claim 
NO. 8 below," half a mile fadher, where it joim Wiseman Creek. 



'Shere are atse wix claims above Dhmvery, but little gold ham br 
mined above Fay Gulch, which joins Nolan Creek on Disc- 
claim. The depth of the anconsolidat4 deposits inmasea d a r .  
stream from 20 or 25 feet on Discovery to 180 feet nt the m # l l  
of the d on d a b  30. 8 below." This increase in  gradual, th 
depth k ing  from 40 to 70 feet on claims Nos. 1 and 2, 135 feet # 

No. 3,155 feet on No. 5,185 feet wz No. 8,170 feet on Ho. 7, and 190 
feet on No. 8 below Discovery. However, the general configtlratim 
of the bedrock is not so regular as these figures indicate, for under- 
eomd drifting &OWS that there are consideFable irregdaritia, 
ca1Id " drop off's " by the miners, especially acrom ihe bed of the 
valley, Beaidea these irregularities of the bedrock surface of N h  
Valley, it carnies in many places numerous bowlders, some of them d 
large size, bstwgen which the gold-bearing gravels have l-. 
Here snd there these bowlders =parate the p v e l s  into patcha d 
p a t w  or less extent and, together with the " drop ofis,'' make tas 
work of drifting along the bedrock more uncertain than if h 
gravela were of uniform size and more evenly distributed, aa 
are in the Fairbanks district. 

Chmacter of gold.-The placer gold from Fay Gulch and the u p  
per part of Smith Gulch, where it appears to  be near its M 
source, and probably has not been carried far, is mostly in the form 
of rough angular grains. That in Fay Gulch has ahmt as d 
quartz attached to it as there i~ gold, the proportion being abut bdl 
gold and half attached qunrtz. On Smith Gulch the gold is in mom 
rounded and heavier piecea the farther downstream it lies. h 
of the gold in Smith Gulch has a coating of white m i n e d  matter, 
which the writer h a s  not had opportunity to test, which i~ said to bt 
lime, but may be some other mineral substance. This costed @ 
is most common towurd the head of the gulch. Either it does nat 
occur on the gold farther downstream or the coating has been worn 
off of it by travel. The gdd from Smith Gulch is of very hi@ 
gmde, its assaF value being snid to be more than $20 an ounce, gplfil 
would dass it with the highest-grade placer gold known. 

The gold in the deep graveb dong Nolan Creek is mostly in 
form of rounded, smooth, heavy, chunky piaces, Large nu* 
are rare; one of the largest, having a value of about $300, was f d  
on claim '' NO. 1 below," and anot.her, with a value of about $120, m 
taken from claim "No. 3 below.n 

Minnie Creek is on the east side of Middle Fork opposite W i s a r  
Cmek Its valley is about 9 miles long nnd similar En form to C b r t  
of Marion Creek, which is p a d e l  to it on the south, Ehe two Wug 
sepsmtd by a rugged mountain ridge about 4 m i h  brad that rirw 



- ,lp00 feet above the wlley floors. The stream is'& good 
--"--u and its gravel depasits arbre similar to those in Marian Creek, 
-g considerable live water. The presenm of this water in 
tLE ~ e l s  makes it difficult to sink prospect shafts to bedrock. The 
h& b l e  to bdrock was dug in 1904, and about $500 worth of heavy 
W lpZd was taken from a short drift at the bottom before water 
d m  the prospectom out. More prospecting was done in 1905, but 
liW Bas been done sin- Two men mined about $40 worth in 
1- Xo doubt this valley will be prospected mom thoroughly as 
h hlopment .  of the district pmpssep. 

Ch the west side of Middle Fork, between Wiseman Creek and 
-11d Cmk, two gulches-Union and Confederate-drain the 
4.C d e  of the minerdid  mountain mass that lies between Afiddle 
F A  and Nolan Creek. The gravels in both gulches contain gold, but 
h im Union Wch,  the southern of the two, which is situated about 
2 lPlibs above W h a n  Creek, are the richer. Although the deposik 
m Union Gulch nre limited to about one claim in extent, about 

worth of coarse gold has been mined from them. Gold was 
on Union GnIch in 1901. The largest production was at- 

b id in 1909, but work is still being carried on there. 
JFrapecta of coam gold have been found on Confederate Gulch, 

b r mining hw been conducted them, 

Wand Creek flows into 'llliddle Fork from the northw& about 
96 &, by the course of the main rives, above Coldfoot. It i s  the 

tributary a t  Middle Fork, being at least 45 miles long and 
*& IL voIume of water equal to about one-fourth of the flow 
of the main river above the confluenee. The Hammond Valley 

I obsm strong evidences of having passed through the same stages of 
dAlivge development as the smaller tributaries ta the south. In 

forms iit has bench md deep-gavel deposits and canyon f a -  
t rrr ,  romewhat similar ta those that have been &mdy outlined for 
a and Wiseman valleys. 

Tgwgh the Hammond Valley has baen prospected more or I- 
-out its lower 25 miles, gold bas hen mined only along the 

part o* ib course, more particularly in seveml short gulch 
m n t l a p  tributary fo it from the south within 5 milw of ita mouth. 
Mend Creek first attracted attention in 1900, when repoh of 
h dbovery of coarse nugget goId in the gravels of the river about 
9 above its mouth, together with verification of the news about 

Creek; caused abut 1,000 people to rush to the Koyukuk d&- 



trick h m  Dawsm and other settlements on the Yukon. This en- 
thusiasm smn subsided, however, because the diggings did not fulfill 
expectations. . 

As on all other streams where gold is disoovered in Alaskr, the un- 
consolidated deposits both dung the present stream and on Ule 
bnches of Hammond Valley have been locsted far placer mining* 

Little systematic or continuous mining has been done on the pres- 
ent stream p v e k  of Hemmond Creelr, because the large flow of 
water end the presence of numerous cobbles and small bowlders m ~ k e  
pick and shovel labor unprofitable, A wing dam was built on claim 
" Na. 6 a h v s  " early in the spring of 1902, at a time sf low water, to 
divert the river BO that the gavels in its k d  might be mined. 
Although the summer's work produced about $10,000 worth of gold, 
the expense of , the operation is mid tn have made the venture un- 
pr&table. Only about $5,000 or WF6:000 worth of gold has ken reined 
from tbis claim ainm 1902. Spasmodic work from year to year dong 
the banks of the, river, chiefly on Disoovery claim, ha3 yielded from 
$8,000 to $10,000. Most of the gold has been of the coarse nugget 
variety, some pieces I w i n ~  of lrtrge size, One nugget having a vnlue 
of $849 WRC~ found on claim '' No. 6 above," another worth $843 was 
found on Discovery claim, and one worth $1,000 and another worth 
about $1,100 have bePn mined jn this valley. 
On Discovery bench daim, which is on the south aide of Hmmond 

Creek a h u t  14 miles above its mouth, seven1 attempts to discover 
deep gold-bearing p v e l s  in the frozen deposib were made without 
suixxs. During 1909 two new shafts were sunk to  bedrock on thia 
daim. The first shaft is located about 360 feet south of the present 
channel of the river, whilh at this place is running against bedrock 
on the north side of the valley. At a depth of fib feet this shaft 
m&ed Wrd,  the surface of which w ~ s  found to be sloping toward 
the north. A m u d  shaft was sunk about 200 feet north of the first, 
where the bedrock surface is elso about 66 feet down. Here the 
bedrock waa found to be sloping to the muth, toward the Rrst shaft. 
In drifting southward along this Mrock  surface it was found to 
have a grade of &out 4 feet in B distmce of 20 faet dong the slope. 
From this it is concluded that an old charnel of the river is eituated 
htwwn these two shafts A drift on hedmk aouthwalrE acrcuss the 
supposed old channel to the &st shaft is reported to ahow the p t ~ s -  
snce of p l d  in paying quantities, and during 1911-12 profitable min- 
ing hacr been mnducted upon the deep channel p v e l s  along this 
stream between Vermont Creek and its mouth. 

Along the .south side of Rammond Creek, between the Xdde Fork 
and Vermont C r d ,  are several gulches that drsin the north face of 



the m i n d  mountain m a s  which has been already m h d  to 
in daribhg the placers of Nolsn Vdhy and Union W c h  and will 
lm mentimed later in the discussion of Vermont Creek. The profit- 
able gmmd on these gulches is near their mouths, where they have 
accumulated considerable washed waste from the rrtouatain s l o p  to 
the south, more or less mixed with bench-gravel remnants of river 
deposits dong the south side of HaLmmond Creak The principal 
gulches are Goldbottom, Swift, and Buckeye. 

Goldbottom Gulch heads against Union and Confederate gulch= 
About half a adaim length, 600 to '100 feet of ground, ~k its mouhh 
has proved fairIy profitable to mine and has yielded btwem $5,000 
and $6,000. In 1904 a $400 nugget was found here. 

Swift Gulch is a little larger th& the othera It heads opposite 
Smith and Fay gulches. Work on it at various tima has yielded the 
equivalent of wagw and occasionally a small amount of mwse gold. 
Some of the gold in this gulch is ccated with white mineral matter 
like that on Smith Gdch. 

Buckeye Gulch is a small fributary a short distance below Vermont 
C m k .  Gold equal to the dbily wage scale of the district--that is, 
from $6 to  $10 a day to the man-has k n  occasionally m i n d  from 
the claim at its month. 

Vermont Creek is a mall stream flowing into Hammond C& 
fmm the swth about 5 miles from the Middle Fork It is formed 
by two branches, an east or left one, about 2 miles long? and a west 
or Fight me, n h t  3 milw long, which flow through deep gulch 
valleys that join about a mile from Hammond Creek. These gulch 
valleys head against similar gulches that are tributary to upper 
Nolan Creek and drain southward. By way of the east fork of 
Vermont C& there is a pass through the mountains to a short 
gulch nmr tkLe head of Holm Creek. This p w  is about 800 feet 
above Hammond Creek, or 2,900 feet above sea level. Some small 
qmca g o w s  in this pass but becomes spame on its bounding slopes. 

The Wrack in Vermont Creek is the same as that already described 
aa occurring in Nolan Valley. This carbonaceous phyllite formation 
extends northward through the mountains from N o l a  Creek ta 
Rammond Greek and is well exposed on the east or left fork of Ver- 
mont C d  m d  ta the eagt of it for some distance. It also outcrops 
along the mutb banks of Harnmond Creek for some distance down- 
stream from the mouth of Vermont Creek, where much of it shows 
slaty cleavage. On the upper part of the east fork of Vermont Creek, 
where mweathemd exposures may be observed, it is found to be 
minemlhed with pyrite in the same manner ~ts on Nolan Creek, and 
it i s  here that quartz veinlets along joint crab may be easily seen. 

76#Zo-Bull. 882---7 



One of the vein]& about 1 inch thick was observed to Lm mineralid 
by sulphides and fme gold in flakes and s p e h  No doubt there are 
other veinIets 80 minerdized. 

P I w  gold was discovered on Vermont Creek August Wti, 1901, 
lsnd has been profitably mined there ever since. Discovery daim is 
h a t e d  on the main lower part of- the creek just below the forks. 
Two claims, covering abut half a mile, on the east fork have been 
good shaIlow mining ground, and Disoovq claim and the two cIaims 
M o w  Discovev contain good values. Thus the rich gravels extend 
owr five claims for s distance of about 1;3 miles, of which three- 
f o n d s  of a mile is below the forks and one-half a mile dong the 
wt fork. 0x1 the west fork of Vermont Creek gold has nat been 
found in payhg quantities. ~ l s ims  "Nos. 1 and 2 abo~e,'' about 
half of Discovery claim, rtnd claim " No. 1 below " have been worked 
at. The p v e l s  on the east fork average about 3 fset in depth and 
am not very wide, as the bottom of this gulch h narrow, On Die 
covery claim the; velIey bottom broadens and the p v e l s  are from 200 
to 800 feet wide. On claim " Mo. 1 below " their width incream to 
about 400 feet. The gravels become somewhat deeper on the lower 
end of claim No. 1 below Discovery and decidedly deeper on claim 
No. 2 below Disoovery. In fact the lower half mile of Vermont Creek 
is dowing over deposits that may be mare properly considered, at 
least in large part, t;o be. bench deposits of Hammond Valley, for 
tqese depmits are not shallow gravds, largely unfr'ozen, lying on 
the bed& floor of a narrow rock-cut gulch such tli3 extends above 
cbim No. 2 below Discovery, but are deep frozen acmmulations 
of gravel, sand, and clay that are directly related to h i l a r -  exten- 
sive bench deposits which occur along the sides of Hammond Valley. 
Althaugb the l a r e  part of the unconsolidated strear- depcsib on 
this claim belongs to the sediments of Hammond Valley, there ap- 
pears to be little doubt that most of the gold in this deep ground has 
b n  derived from Vermont Creek- 

About the center of claim No. 2 blow Discovery, on Vermont 
&ek, a sinking md drifting operation in thew deep frozen depos- 
its has proved vsrg suocewful. This work was begun during the 
winter of 190&9. The shaft is about 90 feet deep. At s depth of 
tabout 80 feet it encountered a bed of cemented sediment 11 feet thick 
which is termed a false bedrock.'' Below this hard bed is from 18 
to @ feet of clay, succeeded by 7 to 8 feet of washed gravel. In 
August, 1909, a drift about 200 feet long had been driven in s direc- 
tion up Vermont Chek and another drift about 100 feet long across 
the Ilirection of Vermont Creek. 

The Vermont Creek gold is mostly coarse and rounded. SeveraI 
nuggets worth more than $200 have found. 



KOYUKUK DISTRTCT. 99 

Above Hammond Creek gold has not been found in paying qnanti- 
ties on any of the west-side tributaries of Middle Fork, nor is it 
h m n  to occur on Dietrich River, the northernrnosi h-dwahr 
branch of the Middle Fork, whose vslley for the most part is cnlt in 
the limestme formation of the Rettlea moup, which lies northwest 

,+ of the gold-hnring formations of the Koyukuk district. 
F m  Hammond Creek to Gold Creek, a distance of 7 or 8 miles, 

the Middle Fork follows a course from northeast to southwest. Be- 
tween the vnlley of hfinnie Creek and this section of the Middle 
Fork valley there is a high mountain ridge similar to  the ridge 
hetween Minnie and Marion creeks. All the southern slope of this 
mountain mass is drained by tributaries of Minnie Creek, while its 
northern slope is drained by a number of short, steep gulch streams 
that Row into the Middle Fork, snd by Gold Creek, which flows 
around ii% northern flank. The principal short gulches between Min- 
nie and Gold creeks that drain this mountain ridge, named from 
~outh to north, a re  Bluff, Rainbow, Montana, Coon, Nugget, and 
Sheep. They have been prospected more or less, und a little gold 
has been mined from the most northerly one, Sheep Gulch, on 
which, it is repodd, two or three claims show @ prospects and 
one mall area yielded about $800 worth of pEd to ths box length 
during the summer of 1908. Ry box length " is m e ~ n t  an Rrea 
about 12 feet long by 16 feet wide, or a bedrock surf ace of approxi- 
mately 200 square feet. 

GOLD CREES. 

The present tom of the valley nf Gold Creek app~wntly shows that 
it has p d  through a series of drainage changes somewhat similar, 
but of modified f o q  to those that hava taken place in the develop- 
ment of the basin, of Emma Creek, but as it is impossible to describe 
these chsnga clearly without illudmting its features by a detailed 
topographic map, only an outline wilI Iw given here. 

T h e  most marked featlire thnt this valley now presents is a canyon 
~ection la  miles long in its lower part, which is cut at right angleg 
across a sloping bench of bedbedrock on the east side of the valley of 
Middle Fork. One mile above the mouth of Gold Creek this narrow 
canyon is 50 feet deep and its depth increases upstream for abor~t 
half a mile, r e ~ c h i n ~  250 feeL In its upper part, where 
deepest, it appears to have cut down throngh a spur that slopes from 
the mountain mas which l i ~  on the south beheen Gold C m k  and 
Sheep Gdch. On the north wall of the canyon, in line with this 
mountain spur, there is a small but prominent bedrock knoll that 
appeals to be a remnant of the mountain spur on the south side of 



the canyon. Jast above or nodheast of this knoll, in the bed& 
of th.north wall, there is a depmiort a b u t  50 feet deep and 800 
feet wide, the bottom of which is about 200 £set above tha present 
bottom of the canyon, This depression is filled with dream-washsd 
channel gravels which in their present position are resting on top of 
the canyon wall. The= washed gravels appear to mupy a part of 
a former ehannd of Gold Creek when it flowed at  a level 200 feet , - .-+ highe~ than it d m  now. The significance and probable mume of 
this old high chamel will be discussed later in connection with the 
gold placers that occur on Linda Creek, with which it appears to  be 
closely related. 

The fall of Qold Creek from the head of its canyon to its mouth is 
a b u t  200 feet in a distance of 1- than 2 miles. AbDve this canyon 
the valley widens out mmewhat and has a deep V-shaped cross 
section whose slopes rise steeply to a height of about 1,000 feet above 
the creek. At this elevation, which is about 3,000 feet h v e  sea 
le~el, the steep lower dopes form a shonlder, with more $ently 
inclined slopea on the higher parts of the mountains (sx PI. VIL, 
B, p. 58)-that ia, the present valley of Gold Creek shows strong 
evidence of having been rather abruptly a t  down inta an older land 
surface which had a moderately rolling mountain relief that was 
much lem rugged than the topographic form of this region to-day. 

This deep V-shapd portion of the valley extends upstman from 
the head of the myon for about 3 miles, and in t b i s  distance the 
fall of the creek h a h t  400 feet. About midway of this stretch 
and also at the upper end of it there are two more mntmctions in the 
valley, where the meek m m  through short, low-walled, nappow 
g o r p  or ma12 canyoas. The halfway gorge appears to' be caused 
by the presence of s hard dike of intmsive diorite which outcrops 
on the north slope of the valley and whase greater resistance to 
e-on over thst of the s a h r  schists on both s i d ~  of it hw offered a 
bmier b the down cotting of the stream. The nppmmt gorge, 
about a mile farther upstmm, is cut through a low rid- of whish 
that are harder than the surrounding schists. This barrier rims about 
60 feet abve the p m n t  creek bed. Thus the lower half (4 or 5 
miles) of Gold C& valley has three contraded feat-, the first 
and deepest of which is a canyon, the m n d  and third e r p s .  
Retween t h w  three contracted features there are two wider V- 
shaped porkions of the d e y  and it is in th- portiom that the 
richest gold-bearing gravels ham been found and mined. 

Above the upper gorge the upper half of the Gold Cmek valley is 
wider and has a form ent;imly different from that of its lower half ; 
there am no canyon-like antractiona, and instead of a  harp deep 
V-shaped cross saction it more open and gradually doping sides. 
This form mntinum through 3 or 4 mites to its h d w a t e f  gulch= 



The country & of the Gold Creek valley are practically all 
schists. The outcrops in the lower half of the creek are mostly of 
the carbonaceous phyllite whist that occurs in the basins of Wiseman 
Creek and Harnmond Creek, already dmcribed ; in the upper half of 
the vdley the bedrock is mostly of the micaceaus quartz schist 
variety that occurs to the south, in the Myrtle Creek basin. 

The diorite dike that forms the gorge about 13 miles above the 
canyon is the only intrusive rock seen in place. Large hard Imwldem 
of Ithis dike rock are common in the creek wash, from the dike down 
to the head of the canyon, and as twwlders of this rock were not 
observed above the dike it seems that they are mostly if not all 
derived from this dike and that this dike is the principal occurrence 
of igneow rock in the vaIley. O n  the rnduntain ridge that bounds 
upper Gold Creek valley an the northwest there is a considerable 
mass of Timmtone of the Bettles group that forms the top of a 
mountain 3,900 feet high, and from the presence, of a cons idede  
number o f  cobbles and small bowlders of crystalline limestone in 
the creek wash it may be mnclnded that mnsidemble of this lime- 
stone formation, which overlies the schists and was probably at one 
time much more extensive in distribntion, has been eroded away. 

Tha probable bdrock source of the gold in this valley is not so 
evident as it is in those of Nolan ~ n d  Vermont creeks, but there are 
indimtions of a pyrite minerdization of the phyllite schist bedrock 
in the vicinie of the diorite dike on lower Gold Creek. Whether 
this dike has had mything to do with the primary introduction of 
gold-bearing minerals at this place is not hown. As the influence 
of igneous intrusive$ is so common a phenomenon in other parts of 
dlaska it is fair to  p m m e  that it may have been exerted hem. 

Plam8r gold was discovered on Gold Creek in 1900 and has been . 
mined more or less throughout 6 miles of its length from claim No. 
4 below Discovery, at the head of the canyon, to d a h  '' KO. 19 
above? on its headwaters. The most profitable diggin@ have 'been 
the shallow stream graveIs that cKxnr in the two sections of the 
valley situated Wwmn the anyon and the middle gorge and be- 
tween the middle and upper gorges. l l e  claims Iwated between 
tha h a d  of the canyon and the middle aarge are designated Dis- 
co-, Nm. 1 to 4 below Diswvery, and Nos. 1 and 2 above 
Discovery. Between the middle and upper gorges the claims am 
Nos. 3 to 6 above Discovery. 

No mining of wnsequenm has been done below claim CLUo. 8 
MOW," in the head of the canyun. hi 1903 this claim is said b have 
yielded gold equal to $12 a day to the man, or the daily wage at that 
time. 

C1:lsima '' Nos. 8 and 4 below " am reported ta have yielded during 
190142 ooer 100 ounces .of gold, or abut $2,000 worth, and this 



ground baa h n  worked gin= them samewhat qplarly, with abut 
the ssma yearly production. Most of this mining has been done in 
the winter by thawing with wmd fires and drifting into a low bach 
of frozen grave1 and earth on the north bank of the c&. 

D h v e v  cleim is reported to have yielded in 1900 a b u t  $85 a 
day to the man, and work on this claim was continued until 1904, 
when the pod-paying pound was about exhausted. The p v e l s  
of this claim were shnllow and easily worked, especially toward its 
upper end, where they were rich&. About $15,000 is reported as 
the productinn for 1901 end about $85,000 is stated to be the total 
production of this claim. 
In IWI,  besides Discovery, claims Lt Nos. 1, 3,4, and 5 above "were 

~ctively mined. '' No. 1 hbibwe '' is said to have paid a little htter 
than wages and to have prduced a net profit of about $4,000 while 
i l  was mined. "No, 2 above," the upper part of which ia in the 
halfway gorge, did not prove very god and yielded only from $4 to 
$8 a day to the man. Cla im " Noe. 3 and 4 abovs" and the Iower 
two-thirds of " No. 5 abve," which are situated between the two 
gorges, were very good producers. The creek gravels were shallaw 
and ealsy to handle. No definite figures of the amount of gold mined 
are available, but it is reported t o  have been w much as that of the 
claims located between the halfway g o r e  and the canyon. 

Claims " Nos. 6 and 7 above" hove produced .very little. No. 8, 
which is above the upper gorge, is reported to have p r d l l d  $500 tn 
the box length for a short distance. Two men mined a few hnndred 
dollars' worth of gold from it in 1009. Only a very little prospecting 
nnd assessment work has been done on elnima " Nm. 9 to 17 above." 
In 1909 four men wem mining with picks, shovels, and sluice boxes 

on claim '' No. 18 above " and were prduciag about $10 a day to the 
man. "No. 19 above" is isid to have produced $500 to the box 
Iengtn in 1904. TWO men were working on this claim in 1909, but 
the mtum were not very profitable. 

Most of the placer-gold deposits on Qdd Creek are shallow stream 
p v e l s  without m y  large amount of overburden. For this reaaon 
it has been one of the best valleys for pick and shovel mining in the 
district. Some of the gold on claim " No. 19 above " and in the 
gulches near by consists of rough, l i ~ h t  piem that appear not to have 
been transported far from their bedrock soume, but mast of the gold 
has the form of rounded shdlike pieces and mall, mmth nuggets. 

Linda Cmek ia a mall stkam about 4 miles leng that dmins the 
southern half of r gravel-filled depresgion on the east side of the 
Middle Fork about a mile north of Gold h k .  The part of this 
wide dep&w occupied by Linda Creek is the southwesterly ttm 



of a semicircular bend east  of a mountain 3,000 feet high, whioh 
stands isolated from the main mounbin ridges that bound the valley 
of Middle Fark. Linda Creek heads in the elbow of this bend in s 
Tsrge pond which, with several other smaller ponds, occnpies a flat. 
gravel and silt covered wstershed between Lindrt Creek and another 
small creek of about the same length that drains the nortbwester1y 
arm of the rlepression and flows into Middle Fork abut 6 miles 
above the mouth of Linda C r e k  Over the brmd battom of this 
depression throughout its e-dent is spread a covering of w~terwom 
gravels and silts, over which flow the creeks that drain ita m a ,  but 
at about the middle of their courses these creelrs have washed through 
the unmnsolidated d e p i  ts  and cut shallow channels into the under- 
lying M m k .  Linda Creek, however, has done practicaIly no bed- 
rack cuttmg and does not occupy a valley of its o m  making, lbnd it 
appears evident that any placer gold now occurring in the gravels 
of its channel must have been introduced there by s u m  s p e y  other 
than the present stream. 

The most probable source for the plamr lpld that has been found 
on Linda C,reek is Gold Creek. In the description of lower Gold 
Cmk the stream-washed deposit of p v e l  about '200 feet abve  that 
stream, 011 the north wall of its canyon wns referred to as ha- a 
W b l e  intimlste connection with the placer gold that has been found 
on Linde Creek. The  gravels on top of t.he canyon wall occupy a 
deprcsiun in #e bedrock about 300 feet wide and 56 feet deep, and 
the exposme has everg appearance of being a cross section of an old 
high channel of Gold Creek before that stream was diverted down its 
present canyon. If the m k  hol l  that forms the west side of this 
depression in the north wall oi the canyon is, as it appsars to be, a 
remnant of a farmer continustion of the mountain spur opposite it, 
on the south w d l  of the canyon, then the most ngtuml course for 
Gdd Creek to have followed when at this higher level would have 
been to the north toward Linda Creek, across the sloping bench that 
now intervenes. The, direct distance across this bench between the 
high gavels in Gold Creek canyon and the locality where placer gold 
occurs on Linda Creek is a Iittle more than a mile and the fall of the 
surface is about 300 feet+ The indications that a stream flowed 
between these two points are not particularly marked. There is no 
strong surface evidence of a former channel nnIess a sIight depression 
or aag of the surface, from 300 to 600 feet wide, indicated by a tim- 
berlcss strip overgrown with moss and dwarf willows, i s  considered 
to mark a frozen channel that is too cold to foster a good stand of 
timber such as now grows along both sides of'it. This barren strip 
of land seems to connect the hidl p v e l s  on the canyon wall with 
the placer-gold lwality on Lindn Cmk, but whether it is the course 
of nn old channel can be proved only by praspeding, and even if 



thin is proved it may not be found to conbin gold, e~pcirrlly through- 
out its length. 

Gold is said to have been 6mt found on k d a  Creek in 1901. The 
only ground that has baen mined is on Disoovery claim, situated 
about hnlf a mila above its mouth, and only the lower half of this 
p m d  has proved very productive, $18,000 worth being mined from 
it in 1902. T h e  gold is similar to that of &Ed Creek. 

IhttJes River is the Iarp mskrn headwater branch of the Middle 
Fork of the Ropnkuk. Ib basin extends ooer a0 mila  from east 
t o  west and 25 miles from north to south, in B region of rugged 
mountains betwaen the Middle Fork and upper Chanddar River. 
Tta l o w t  and largest tributaries flew from the north wt of rnoun- 
iains composed largely of the crystalljne lirnmtone that uverlies the 
gold-bearing schist formations, Its southern tributaries are shorter 
and flow dmwt wholly over the same whist formations that extend 
to the south from Gold Creek to Slate Creek, This valley was not 
visited by the writer. The information given here is token from the 
report by Schmder and notea gathered from prmpectors who have 
worked on the cr& in this basin at various times from 1900 to 1909. 
'In 1099 r UniM Stntes Geolagigical Survey expedition in charge of 

F. C. SchFadir b v d e d  through this valley, mapped it, and noted ita 
principal geologic features. Schrader d e h b e s  a more or less min- 
eralized belt associated with IE dioritic intrusive maas on Horace 
Mountain, w the west side of Robert C m k  opposite Sheep Creek, 
but no valuable minerrcl d ~ p i . t s  or rich gald placers have been f aund 
there SQ far. Prospects of gold are found, however, and mall 
amounts h a w  been mined on some of the tributary strenms that b ~ v e  
d e d  into the underlying schist formation. 

Emory Creek js a sh0.t south-side tributay of Bettle~ River that 
j& it about 8 milea above its mouth. It is abut  8 miles long and 
heads north of and oppoaite claim No. 8 m Gdd b k .  It is aaid 
that a total of abut  $10,000 worth of gold has been mined from the 
gravels of this meek. The gold QCCU~S on b d r d  among bowlders 
=hi& must, be rolled aside to get the goId. Moet of the mining was 
done seven1 yeam ago. Only one man WRS working there during 
1909. 

Garnet Creek is s mnth-side tributary about 5 miles long, 18 miles 
r b v e  Middle Fork. It is reported to have yielded $7 to  $9 a day 
to the man several yesm ago. 

Mule Crselr is a smrzll north-aide tribnkry opposite Garne t  Creek. 
It heads in the limestone formation but hss cut down into the under. 
lying schists on its lower mum. On s low bench about 2+ miles 
above its mouth p d  pmspects have been found at a depth of 8 feet 



and $80 waa produd here in 60 hours' w m k  Ahat 1+ milas &bow 
ite mouth gravela 2 feet deep yielded a dollar an hour to the man. 
S m ~ l l  nuggets of native silvar and nuggets of capper as large ae 
7 pounds have been fwnd on thii stream. 

Prospects of placer goId have been found on a number of other 
creeks about the hettdwatersr of B e t k  Ikiver, namely, on Eight- 
mile, Phoebe, Spruce, and Sheep creeka, and ~pecial ly  on those 
tributary to Robert Cmk, which is the principal headwater branch 
of Bettles River. The gold is found on the lower parts of the tribu- 
taries to Robert Creek, where they rmt down into the =hi rat beneath 
the m d v e  limehones. 

Except on Emory Creek only p m p &  work hm been dona an all 
t h e  dreams tributary to Bettlea River that have been mentioned. 

The %nth Fork of the Koyukuk is one of the lmg& and longad 
branches of thlrt river. It rises abut 10 miles west of ChandaIar 
Lake, ju& south of the headwaters of Bettles River, and Bows south- 
westward for about 175 miles. Its general course is parallel to that 
of the Middle Fork throughont its length. At no place Ere the main 
channels of them two riven more than 25 miles &part, and st one 
place a few milea below Tramway Bar their main channels approach 
within 7 miles of each other, 

The three large tributaries to the South Fork, Fish Creek, Jim 
River, and Moqulto Fork, all flow from the esst, where they have 
their souras in mountains from 4,000 to 5,000 feet above ma level. 
These mountains are made up of the schistme formstions that  com- 
pose the wide belt of metamorphic rocks htween Dnll and Jim rivers. 
Them three streams head against the headwaters of DD1 and Hodzana 
rivers, and of West Fork and C m k e d  Creek, west-side tributaries of 
the Cbaodslar. Some prospecting for placer gold has been carried 

" 
on within the ~ ~ H e y s  of these st~eams at different times during the 
laat 10 ymm, but though prospects are mporhd ta Ix PPideIy dia- 
tributed no mining has been undertaken. 
In 1809 the Geological S m e y  party panned the gravels on the 

upper part of the south branch of dim River and fwnd mlore of 
go1 d. The &mam on which these colors of p l d  were found has been 
named Prop& Cmek (See PI. I, in pocket) 

Tbe best-?mown p ~ - g o ~ d  l-litg in the valley of the South Fork 
Is named Gold Bench. Here there is a deposit of high-sham grrtvels 
situated on the northwest side of South Fork a b u t  10 milas ~euth 
of the Tramway Bar h c h  on Middle Fork, and apparently Mong- 



ing to the same elm of deposits. It is usually reached by a trail 
about 8 miles long that leaves the Middle Fork near the halfway 
road house, 28 miles below Coldfoot, or 32 miles above B e t t h  
T h e  gold-bearing gravels lie on top of a doping bench of thick 

nnmnsolidated w d  deposits in a Semicimlar bend of the rim. 
On the m t h  side across the river thw unconsolidated deposits 
rise to a height of 200 to 300 feet slbove the river* The surface 
deposits, in which mat  of the gold bas ken found, are mostly of 
fine washed stream pgrtave4 composed largely of schist pebbles, s 
considerable amount of quartz pebbles, some a£ flint, and a few 
bowlders and cobbles of igneous rocks. The k& gold-bearing gravels 
mined were from 18 to 24 inches thick, distributed wer bn area 
about three placer claims (60 acm) in extent, Most of the gold 
rested on a '' false bedrock" of reddish sand from 2 to 12 inches 
thick, and the richest yield was obtained *from an area 150 to 200 
feet wide and about a quarter of a mile long. Some of this shallow 
pound was so rich and so easily handled that from $80 to $90 a day 
to the man was mined with rockers, and in 1900-1901 sn extensive 
Ehovel and sluice-bx operation is reported to h a ~ e  yielded $85,000 
worth of gold. The total production for Gold Bench is &mated 
te be about $150,000. 
In a few places deeper layers of khe d d i s h  sand with which 

paying quantities of gold were associated w~ere found from 6 to 8 fmt 
heneath the surface. Shsfts aunk into the bench d@hi to a depth 
of 20 feet have failed to m b  solid wuntrg rock, but some mlom of 
gold are found scattered though t h ~  wasbed deposits, which axe all 
crudely stratified rand range from mame to fine material, the finer 
fragments being mostly of flat Muish-gray schist. 

The gold is in the form of fine, flaky? light, and very rnndh flat. 
iened pieces, the largest of which had a value of $3.50. 

The bedrock source of the gold is not Imowm. It may have been 
washed from the direction of Tramway Bar b c h ,  as o low d l e y -  
like depression flld with channel-washed p v d s  e h n d s  from that 
direction, but it appears more probable that the gold may have come 
from the mountains that b d e r  the wuth side of the river opposite 
and for some distance ~bove Gold Bench. Them mountains are 
apparently f r m d  of igneous r d s ,  largely dhbwxs, which rnllg 
have intruded the schist formations with which they am associated, 
and it may be that thew igneous mch have an intimate relation with 
the origin of the placer gold. On the south branch of J im River, 
where colors of gold were found on Prospect Crwk, the mountains 
that form the north side of the valley a p ~ a r  to be made up lsfgely 
of the same igneous rocks. 

One of the be& reasons for believing that the Gold Bench gold 
may be derived fmm the mountains that lie tSetwam the South Fork 
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and Jim River is that placer gold is known to bocnr on some of the 
streams that drain from this e;sa~~p of morintains and also in other 
h c h - p o e l  deposits on the Seath Fork above Gold Beneh. Tbm 
of these bench deposits are named fronside and Grmbstake brra and 
Eagle Cliff. 

Isonside Bar is a gold-bearing bench deposit about z-t mile above 
Gold Bench an the sor~th side of the river channel, where pros- 
of gold have h e n  found and a little mining h u  been done. Gn~b- 
stake Bar is a similar deposit on the northwest bank of South Fork 
about 9 miles above OoId Bench. The bench is low and was worked 
with duioe boxes in 1960-1901 by two men who obtained abut 
$2,000-worth of gold. E a ~ l e  Clifl is likewise on the northwest bank 
of South Fork about 2 miles a h v e  Grubstake Bar. It is a deposit 
of well-washed gravels resting on top of a rock-cut bench from 10 
to 12 feet above the low-water stage of the river. In 1899 it mas 
mined with a watemheel to raise water from the river for wn~hing 
the &veb. The gold found here is coarse, rounded, and about the 
size of wheat grains During 1910 about $1,500 worth of gold wna 
mined from these benches by four or five men. 

Davis Cmk is a s h s m  about 5 miles long, flowing from the mom- 
bins about 4 , O  feat high that lie to the southeast between South 
Fork nnd ,Tim River. It joins South Fork abut 8 miles above Gold 
h c h  and is one of the first lam placer-gold dreams in this valley. 
The bars at its mouth are usually m, as the stream apparently sinks 
into unfrozen gavels ,  but them is a giaod flow of water above its 
month, where it has cut into thick deposits of washed gravel. A 
small amount of gold occurs in these gravels ind they have been 
mined to a smaU extent at intervals for the last 10 yenm It is re- 
ported that above Davis Cmk there am prospects, but no good pay- 
ing quantities of gold in several creeks flawing from the gsme moun- 
tains, d also on Wilson Creek, a north-side tributsv to South Fork 
about 21 miles abovs %Id Bench. It is also mpmked that Imsely 
~cattefed colors of gold may be found in the gravels along South 
ITork as far up as Boulder Creek, which rises opposite the upper 
hasin of Slate Cmk; but no mining has been done along this part of 
the river, 

HEAnWhTEBEI OF a u m m  CREEK. 

Glacier Creek, a large north-side tributnry of the upper South 
Fa*, about 10 miles long, hwds again* Gold h e k  and two 
south-side tributaries of BettIes River. Its main valley is sa deeply 
filled with unconsoIidated deposits that it has not bwn prospected, 
Ctold was discovered in 1901 on its principal headwater branch, 



California Creek, and two of its tributsri~, Jim ltnd Boer g n l k  
Shovel and duim-box mining operations have been carried on in a 
small way by several men each summer a i m  1901, but this work has 
never yielded much more than the equivaIant of the current wages, 
of the district and hence has not proved very attractive. T w o  men 
who were norking on J i m  Gulch during the s m e r  of 1909 planned 
to  cmry on prospect work in some of its deeper f r w n  gravel de- 
posits during the winter of 1909-10. 

T h e  North Fork of the Koyukuk is a large stream that &-as on 
t h  south side of the Arctic divide west of the head of Hammwd 
Creek and drains a north-south valley over 60 miles long end from 
10 to 15 miles wide t h ~ t  lies west of and parallel to the Middle Fork 
Valley. The upper part of the North Fork Valley is in mountains 
of the same Iimestone formation that occupies a wide belt north of 
33ett.h River, extenda westward across Dietrich River, and m e s  
Hamm6nd Valley about 25 miles above its month, The southern ha1 f 
of the North Fork Valley is in the schist formations that underlie. the 
msssive limestones to  the north. Abut  halfway up tbe valley, some 
35 miles above its mouth, are m v d  small c~eeb that mrry sba1low 
gold-bearing gravels. The fimt disccverg of gold in this valley war 
made on Washington Creek in August, 1909 ; in September of the 
=me year gold was found on Mascot Creek, a short distance farther 
west. Suppliea may be taken to this locality by way of the North 
Fork in poling bats, but the usual pmctice has been to use a winter 
sled route from the Middle Fork by wag of Wisemsn Creek, at the 
head of which there is an open p ~ s s  about 800 feet above the main 
rivers. The distance from Nolan Creek on Wiseman Creek to  Mascot 
Creek is about 10 milea 

Washington Creek, which heads against saved  of the Iowsr west- 
side tribuhries of Hammond Creek, h a  net so far yielded enough 
gold to encourage serious mining operatioas, although some coarse 
smooth gold is found in iB gravela, 

Macot Creek ia the only &earn in the North Fork basin that has 
k m  extensively mined. Its bedrock is a. micacmus quartz schist and 
its gravels aw shallow, being nowhem more than 3 feet and in some 
places but a few inches deep. While the gravels w e n  not considered 
t o  be very rich by the miners, the ease with which they muld be 
handled made the work very profitable, it being Little mom thm 
equivalent to what is termed '' cleaning bedmk " in an ordinary 



h+alic q ~ ~ ~ t i o n .  Tba gold M d  mostly upmi hdrock or in 
the lowest layers of gravel, and tu some extent in the mft, decayed 
bdwch which in places was ~.emovd to a depth of a foot. The 
gold mined wan mame-large nuggets, some worth $100, being found. 
The mia with which thm deposits could be banded made it possible 
lo  earrg on the mining with a profit of about 70 per cent of the 
yield, and when the extremely high costs of that time ere considered 
Ole operations an Mascot Creek may be said to bs the moet pmfitabb 
that have eoer been performed in the Kopguk district. 

Mascot C m k  is a short stream. The ground that hae been mined 
extends aver 11 dairns, or less than 3 miles in length, from claim No. 
3 below to claim No. 7 above Discovery. Discovery claim wns the 
bast. It yielded about $13,000 in 1903, or a, total of $25,000 for that 
gear and the two folEowing. Claims Nos. 1 and 2 below Discovery 
are mid to hrve produced a tutal of about $20,000 each, and clsims 
Km. 1 and 2 above Discovery the same amount each. Claim '' Na. 8 
above '' yielded &at $25,000 in 1903 and a litCIe in 1904. " Nos. 4 to 
7 above'' prduced the equivalent of wage. The gross yield of 
Mascot Creek up to 1909 wss abut $150,000, of which $90,000 worth 
was mined in the summer of 1903 and the ~ m a i n d e r  during the two 
following mmmers. 
Pn 1910 mining ww revivad on Mascot Creek in a s m d  way, on 

bench p v a l s  situafad along the right side of the valley about 60 feet 
above the stream, opposite claims "No& 1 and 2 Mow." Abnt 
$2,000 worth of gold was mind .  

Wild Rber enters the Koyakuk from the north about 13 miles 
below the month of North Fork. Its valley l i ~  between that of 
North Fork on the east md John River on tbe west, bnt it is not go 

long or large ss either of these streams. It is probabIg not over 50 
miles long in a dim& north-swth dimction, but the main stmm 
is longer than tbis, h a u s e  the lower half of its course is very PPind- 
ing. T h e  upper part of the valley c r o m  the gold-bearing schist 
beIt from 36 to 40 miles no& sf Hoyuhk River, and mall amounts 
of p l d  have been mined from three creeb lying in this schist belt. 
The first one of these creeks in u r n a m  order is Birch Creek, an 
wbsida tributary, from which about $10,000 worth of gold was 
mined during 19054. 

Abont 10 milas above Birch Creek the river flows from s lake, md 
rn two mall creelrs that flow into this lake from the east some goId 
has been mined. The  ont them of these streams is named h k e  Creek 
In lsO&d gold to the amount of $9,000 wax taken from a claim an one 
of its hendwetm plches. The gold was c o q  some of the nuggets 
rtmging in vdrre from $90 to $150. 
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Spring C d  i~ the next stman above on the asme si& of the lake. 
me claim that has mined is I o e ~ t d  about 1 mila from the Iake, 
I t  yielded about $5,000 in 1907, but the summer of 1908 wm so etry 
that here  T R W ~  not enough watm nvail~hle for dvanhgeom work 

John River is one of the largest northern tributaries of the Ko- 
yukuk; which it joins about 2 miles above Bettles. It is about 120 
miles long and crosses the Endic&t Mountains in E deep valley tbat 
has its head in a pass $cross the Arctic divide at sn elevation of 
about 9,TOO feet above sea level. 

From 44 to %O miles above its mouth this river c m ~  the south- 
westerly extenion of the Koyukuk belt of gold-bearing sch* 
North of this belt is the same massive limestone formation that over- 
lies the schists on North ??ark, H m o n d  Creek, and Dietrich and 
Rettlw riven to the northeast. Schrader has noted a zone of sul- 
phide mineralization in this belt of schistose rock, and the localities 
where prospects of gold have been found and mall  amounts mined 
are in this belt. No gold-bearing dsposib have been found north of 
this schist belt. 

Crevice Creek, which lies in these rock on the east side of the 
river, and F d  Creek and its tributarim, on the wst  side, are the 
only streams on which encouragirig prospects have been found up to 
this tima About $1,800 worth of gold was mined on Greviw Creek 
in 1904 and good prospects were found on Midas Creek, a tributary 
of Fool Creek, in 1905, but these dis0overie.s have not Id to further 
development. 

DMZ, m HOBZANA arVER RIOfO'N. 

Considerable search has been made for placer gold in the valleys of 
Da11 and Hodzana rivers and their trib~~tari& It is reported that 
mme prospwt~ have been found in this district, tmt so far m known 
no mining has been done on a commerciaT basis Mncb d this field 
has not been emmined, but the evidenm in hand p to  show that 
the geologic conditions am not unfavorable to the murrezlce of gold 

. placers, and that further prospecting would seem to be justified. 

A* present mining operations in the Chandalmr Valley are confmed 
tc a rather d l  area whose central part is eituated about 6 miles 
east of the upper end of Chandalar Lake. (See Pl. I, in pocket.) 
On the west this a m  is bounded by the north-south portion of the 
Chandalm Vdey, on the north by a wide &w& valley now 



c b i m d  by W e  md Grave 6, on the gast by the headwaters of 
McCkman a d  Big creeks, and on the south by Tobin Creek. As 
&us limited the ama ie abut 10 milas in extent fmm north to south 
nnd the seine from w s h  to w a t  and ernbmoes about 100 quare m i l s  
T h e  d i a l  features of this area am a rugged marnhin mass, w h w  

peaks are from 5,000 to 6,000 feet abve  sen level, and whose slopes 
are steep and deeply dissected by gulch valleys. The streams of these 
gulches are Big Creek and its tributary headwater stream St. Maws, 
Tobin Creek, bider Creek, Big and Little Squaw ereeb, and Big 
and Little McClennm creeks. They flow from the mountains in 
various d i d o n s  and have mcentrated along their mums more or 
l e ~ s  placer gold which i~ without doeht derived from the mineralized 
country rock into which the gulches have h n  e d e d .  
In a broad senw the Ch~ndalar district may be considered an ewt- 

erly continuation of the Ko~ukuk district. The same muntry rocks 
occur in both in the wections where gold has been found, their Ends, 
condition, and genere1 atmtigraphic relations being similar through- 
out B blt some 10 to 20 miles wide thttt extends from southwest to 
northeast acrm the region. T h e  auriferous mineralition in tha 
part.ic11lar rnountnin mass here under mmideration appears to have 
been associated with intrusive rvxks, which a t  this IocaliQ are m d l p  
dioritm. Them are apprtrmtly several of these intrusive massles, and 
they sewn to be m m  or less accordant with the general strike, from 
gotrthwegt tO northmst, of the country mckq which they cut. Them 
are evidences of qua+z mineralization in the s c h i s h  muntq mdt 
s h u t  the hrrlerp, of %e intrugve rnames. S e v e d  of thm quartz 
bodies are 4 to 6 feet or more wide in their thickest p a d  and are 
known to have a more or less connected linear extent of severel thou- 
mnd feet. The dimtions of these I d e  zones do not appear to con- 
form tn the stmctuml trends of the conntv  m k ,  bat.raAer to lie 
a c m  the strike at  large discordant angles. In general they extend 
f r o m e a s t t o d  

In addition fo the larger quartzlode zones there am 8 number of 
small lenses scattered sbout in apparently a disconnected manner 
and a considerable number of veinlets at some localities. In general 
the quartz appeam to be best developed ami~nd tha borders of the 
larpr  dioritic intmsive masses. m d  while there are dikelike badiea 
of ofhe same intnlsive mck extending out from the larg~r m n m  the 
qusrtz mineralization dms not appear to accompany thesa to any 
extent. 

OVmXZ U)DES, 

k t  prospeding appeam to mveaI four principal quartz-lode 
mnes, mbich extend awm this momtain mass with genera1 east 
wmt trends in mom or leas connected form It ia thought Ohot 



them a m  practically mntinnoaa mnw of h & u m  ia the Mr&, 
but that the deposition. of vein quartz, at least of qua* carrying 
p l d ,  ia not net-rdy continuous dong their whole extent but 
appears to occur more in the form of ahootlike bodim, There is mi- 
dence that these zoo- have suffered shearing movemente since some of 
the qmrtz was deposited along them, and it may bs that the quartz is 
more or less cut off or equeezed wt in pl-; d m  that the qusrtz 
was never deposited in a vein of more than s few inches thickness 
at other placea In some p a h  of t h w  mnea the fracturad walls of 
countrg rock lie w i n s t  emh other, with practically no vein quart2 
deposited between their slickensided sudacw~' In the Iarw Mies 
the quartz has been considerably m h e d  and recrgstdized, which 
mema to indicate that considerable of the quartz; was deposited before 
the l a b t  hearing movemmts occurred. 

The gouthernmost of these zonerr of more or 1- quwk-filled fraG 
turn &ends rcmss, tbe upper part of Tobin h k  basin. T h e  
principal dsim located in this baein am k n m  a9 the Mikado p a p .  
To the east, in the valley of upper Big Creek, there i a body of 
gold-baaring quwhz in the bed of the creek on Discovery placer 
cl~im, and e group of I d a  claims have been located dong ita westr 
ward trend, which extends b w a d  tbe Mikado group in upper Tobin 
Creak baain. It is thought that them two groups of lode claims am 
dong the same g e n s d  mineralized zone, end tbat this zone may be 
continuous from 191s valley of Big Creek to the u p p  bmin of Tobm 
Gmek, n linear extent of 3 miles or,mora. Where shafts have k n  
mnk along the qnertz veins in Big and Tobin valleys it ia found that 
they a n d  nearly vertical, thei~ dip baing 80° N. 

On the Tobin, Little Mikado, and Mikado c l s b  of tha Mikado 
group the quartz hns been ex@ by open cuts in six placea over a 
Wanm of 3,000 feet, and in all of these the quartz near the aurfaoe 
contains rich values in gold. Considerable development work haa 
been done on the Little Mikado claim of thie p u p .  At u h t  20 feet 
from its west aad line B ahaft has k n  gank on the vein to s depth 
of about 100 f feL The nvemga thickness of this &in is about 4 feet, 
although them ace some contractions and expansions dwg it. At a 
depth of 100 f e d  it is a feet 10 inches wid& It is reported that 
average map from the quartz remood in sinking this shaft give 
$112 to the ton. h 1912 s tunnel was m on this daim to tap the 
vein upon which the &&has been 8unk. It is estimated that this 
tnnael will meet the vein in a distance of about 456 feet, at a depth 
of  hut 209 fest below the mouth of the shaft, which has already 
hen s d x  100 feat, This tunnel is 4 by % feet in a088 &ion, and 
in Septamber, 1912, had been driven 130 feet. Three men will con- 
time it thrwghout the winter of 191223 mdar s mntFu:t which 
pap them about $8 8 day for && Label. 



Another zone of qns* rninetalizathn lies a h t  2 r n i l a ~  north 
of tha Mikado p n p .  Three principal groups of claims are located 
dong this zone. From west to east they are named the Kelty, 
Enaveloe, and Summit -ups The KeZty p u p  i s  situated on 
the southwest headwaters of Big Squaw Creek and the Eneveloe 
group on the' southeast headwaters of this s h a m .  The Summit 
group extends along the divide between Big Ceek and Little Squaw 
Creek The veins along this zone dip about 6 5 O  S. 

A tunnel on a line separating First Chance and Last Chance claim 
of the Eneveloe p u p  has been drivw 165 feet, to a point where ih 
face is 125 feet below the surface. It is expected thkt this tunnel will 
tap s, quartz vein about 200 feet from its mouth, On the L& 
Chance claim there is a surface outcrop of quartz which is reported 
to assay $198 to the ton. On the Woodchuck claim, which extends 
to the east from the Last Chance, a tunneI entrance has hen opened 
on a vein of quartz thet has a width of about 4 feet between well- 
defined walls. On the Enevelw claim, which lies north of the Wood- 
chuck claim, another body of qnartz about 6 feet wide which carries 
considerable free gold has been prospected by thme open pits. 
On the Summit claim a shaft 54 $fee deep has been sunk, and a 

tunnel has hen  ran 72 feet along the rein. A sample from 5 feet 
of ore in the tunnel st s depth of 34 feet is reported to have assayed 
$64 to the ton. In t h e  tunnel the vein was found to IM from 14 to 
2 feet wide, and one rich lens of ore was found. The vein on tbis 
claim has been unoovered in four d m  places by shallow openings. 

A zone of quartz mineralization extends across the valley of 
Little Squew Creek about three-fourths of a mile north of the Eneve- 
lm p u p ,  As in that group, the dip of the vein is about 65" S. 
The principal claim, the Little Squaw, has a tnnnel 87 feet Iong 
driven along the vein, reaching at its face a depth of 35 feet About 
50 tons of gmd ore am on the dump of this tunnel. Some of this ore 
h s s  been run through a small, a m p  mill that has been eredsd nesr 
the mouth of Little Sqnaw Vnlley. It is reported that thja ore assays 

to tbe ton and that $38 to the ton of free gold was: recovered on 
the plates of the stamp mill. A roed has been built up the west side 
of Little Sqnaw Vnlley from this mill site to the Little Squaw claim. 

A fourth group of lode claims is located on .a zone of qu~rtz out- 
crops about a mile north of the Little Sqaaw group. They extend 
a m  the west slope of the alley of Litt.le Squaw Creek. Tunnels 
have been started on two of these daims. 

The veins of the four belts of minemlizatiw that have been Iocatd 
in this district are composed essentially of quartz, and sa far 9s t h q  
have been developed appear to be chiefly of the fissue-vein type, 
although their form and extent rta well-d&.d continnons qua*. 

~~ME~*-BuU. t B % W .  



bodits has not 'been conclusively dernonstr~ted by the smdl a m m t  
of undeqpund work done an them up to 1813. ;Further develop- 
menta along the strike af the quartz bdiw may show the veins in 
some parts of the fracture zones to be mom like the End t e n d  
stringer veins. This would not be surprising from the evidence of 
sheared displacements shown by the nature of the quartz that makes 
up the larger M e a  which hsvs been opened. However, so far as 
observed, the ore bodies are essentially fissure veins or shoots rather 
than stringer Ides. 

A large part of the quartz is much crushed and recrystallized. 
Most of it is white in apparnnce, and composed of masses of inter- 
fering graim, without many cavities, into which crystalline prism 
project. Thia massive quartz, however, has been much fractured 
into sheets, which, in gmernI, lie p a d d  to the vein waJ1s and each 
other. These ~heets vary from an eighth of an inch up to several 
inches in t h i c h w ,  and many of the thicker ones are broken into 
tablet-like piem by cross fractul.es. lhhveen the thicker sheeta 
some of the thinner ones taper to knifelike edges, and many thin, 
mall lenses of quartz occur along the fractures. Mmt of the frae- 
l m e  seams htween the thin sheets and lenses of quartz would not 
be noticeable to the unaided eye if it were not for the presence of 
films of dark mlphides which am deposited along the fractures. In 
addition to the deformational sheeting of the quartz, which is appar- 
ently due primarily to shearing movementsts, there is some depositi onaf 
banding present in the veins. These bands are fillings of quartz, from 
1 to 3 inches thick, which show quite perfect interlbeking crystals 
along the centers of individual sheets. The evidence e m s  to indi- 
a t e  that they have been dep i t ed  along aheared fractures, whase 
faces have been sprung apart to the width of a few inches, instead 
of being closely a p p d  and slickensided by the shearing move  
ments. None of these depositional seams appear to have been filled 
with the sulphide ores instead of quartz, although they are all open 
fractures in the older crashed and recrystallized qua&, which con- 
tains s considerable amount of the gold-baring mlphides. This 
seems to indicate that much of the shearing has occurred since the 
sulphide miner& were first introduced. Many of the sheared faces 
af cn~shed md ~ ~ 1 1 i d  quartz sheets show  licke ens id ad mat- 
ings or thin seams of mlphides. 

The two most abundant gold-bearing sulphides appear t6 be 
sphalerite (zinc sulphide) and amnopyrite (arsenical iron sul- 
phide or rnispickd). Thaw are minor amounts of plena ( l a d  sul- 
phide) and stibnih (antimony sulphide), together with a little 
pyrite and chalcopyrite. All these sulphides are rather intimately 
d a t e d  with one another throughout the mushed, mqstdiead,  



and sheared qnartx. T h e  minerals rn lmtb aa mall agpegatea 
and blotch- mttemd through the more massive tablets of the re- 
cwallimd qeartz sheets and as films and thin bands along the 
hctures htween the sheets, w i a l l y  btwsen the thinner shmts. 
Free gcdd in flakes and wTES may be observed mixed with the suI- 
phides and scattered about in the quartz. Neither the sulphide min- 
era1 aggregates or the free gold appears to occur in solid forms or 
chunks of large size. 

Within about 75 feet of the surf- the ore is chiefly oxidized 
and the gold is pr&abl y for the most part free. Probably below the 
depth of 100 feet the ores will be found in a less oxidized condition. 

The a d c a l  pyrite (mispickel) will probably be fouud to carry 
the highest vslues in gold, but the sphderite (zinc blende or Mack- 
jack) will probably be more indicative of silver. Until thorwgh 
nil1 t.e& of the ore sre made it will be impossible to state the gold 
tenor of the average ore. Probably one-third of the sulphide con- 
centrates in a mill run of much of the ore will be sphmrlerite (zinc 
sulphide), with amnopyrite and galena s-nd and third in abun- 
danm. The sulphides sphnlerite and galena generally tend more to 
silver than arsenopyrite or pyrite. 

There m e m s  to be little doubt that the most pmmk for the fxture 
of the Chandalar district is in its quartz lodes, but it m q u h  B 
much larger initial investment of capital to develop lode depogib 
than placers, especially in a region so remote as this, where even 
rich shallow plamm thst require very little capital or machinery 
do not always yield adequate mhrns under present commercia-l 
conditions. 

The Alaska Road Cornmission has taken steps tm relieve the situs- 
tion to soma extent by laying out a winter sled tmil from the settlb 
ment of Beaver, an the Yukon, over which supplies and machinerg. 
may b transported with greater hcility than in the past., During 
the winter of 1909-10 a small prospecting stramp mill was hauled 
to Discovery daim on Big Creek, and an attempt was made to 
mine a qaartz lode prospect on that claim, but this appears to haw 
been discontinued. This mill hAs &ce been used for h t i n g  the 
ore from a vein on S q a w  Creek. 

The placer p l d  in the gulches is without doubt derived from the 
erosion of the weathed  vein material, and the fact that the pIacer 
gravels a= not very rich, although they evidently reprment the con- 
centration of gold from the disintegration of a p a t  thickness of 
country rock during a long period of erosion in s locality which d m  
not appear to have been glaciated, may ba wed as evidence that the 



gold-quartz veins owtain only small mounts of gold. This, how- 
ever, ia not borne out by assays of the ore, for some remarkably rich 
gold quartz has been found in the prospects that have been opened. 

Them has been a little placer mining in the Chandalar dist,rict 
in the last 10 yeam, but the value of the total production does not 
e x c d  $60,000. Most of this gold has been taken from the head of 
Big Creek and from St. Marys Gulch. It is reported that in lo l l  
a shaft was sunk on Crooked Crsek to a depth of 286 feet and one 
on Mammoth Cresk to a depth of 172 feet, but h u t  no workable 
placers were found. 
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1906, pp. 88-100. 
*A recorummnce ot the Matmusks 4 Rdd, AIaah, in 1905, by (3, C. Martin. 

Bulletin 289,1908,38 pp. 
Reconnaissance in the Matanmka and Tallrmtna basins, by Sidaey Paige and Adolph 

Knepf. In Bulletin 314, 1907, pp. 104-125. 
h l o g i c  reconnaknce in the Mntanuska and T81kmdrm W, Alaalm, by Sidney 

Paige and Adolph Rnopf. nulldin 327, 1907,7L pp. 
* N o h  on mlqy and mineral pnmprrts in thr vicinity of S d ,  Kenai P e n h ~ ~ 4  

by U.  k. Dnnt. In Builetm :t i!#, 1909, pp. 98-107. SO eenta. 
Preliminary report an tho mineral rwurcee  of the snuthern part of Rmsi Peninsoh, 

by U. S. Gnnt and D. F. IIiminrr. I n  Bulletin 449, 1910, pp. 166-178. 
Outline of the ~eolofiy and mineml w w r m  of the Iliamnn and Clark l a b  e o n ,  

by G. C. Martmiin and F. J. K ~ t z .  In Ilulletin 442, 1910, pp. 179-200- 
Gold lacera of the MuIrhtna, by F. I. Kntz. In Bulletin 42, 1910, pp. ~ - ~ -  
~ h e  Zomt b f r ~ i n l e y  ry, by A, a. Dmp, with dew+ tiom of the I rova m b  

and of the Bonoifiel snd Knnt~sbns dratricts, by I.%. Pliadla. ~ m f & o n d  
Pa er 70, 1911, 234 pp. 

A geof&ic reconnsimnce of the Jliamna region, A h h ,  by G. C. 3bartin and F. r. 
G t z ,  Bullotin 486, 1912, 138 p , 

1 and r o d  field? of the lorer%aktmka Vnlleg, Alaab, by G .  C. M e n  d FY, Ratz; including deb114 geologic and to-phic mspe. Bullettn 500, 
1912, es pp. 

IC3o1d depmitrr nf tho 154-Sunrim region, Kmai Penimh, by B. L. J o h n .  In 
Bulletin 530, 1812, pp. 131-175. 50 c a b .  
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*Gold h e m  of the Yentna district, by S. R. bppe. In Bdetin 620, 1912, pp. 
17&200. 60centa. 

The Ywtna dieErict, Alasb, by 8. R. Ca p. Bulletin 534,1913,76 . 
Pmlimioary report on a detsikd -ey 07 part of the .\lstanwh eaa?&lda, by U. 0. 

Mnrtin. In Bulletin 480, 1911, p. 135. 
A m n n a i m n c e  of the Willow Creek gold @on, by F. J. &ts. In Bulletin 480, 

1811, p. 152. 
!hpogmphk m a p .  

* h a i  Peninwla, northern portion; wle ,  1: 250,000; by E. G. Earnilton. Gon- 
tahd in Bulletin 277. W cenh. Not ubli&ed *qam+xly. 

h n o n i - c c  ma of M a b u ~ k s  and ~ a l f e e t n a  on; wale, It250 000; b T. G. 
Gcrdine and 2 H. Samnt. Cootained in7alletin 327. dot pugkhed 
sepamtel 

Mount ~ c d l e y  region. sale,  1:825,m0; by D. L. &bum. OootsinedinPra- 
fervrional Pa r 70 dot p u b l ~ b ~ d  eeparately. 

h e r  ~stanus%es~nile~; male, 1:62,500; b y R . H . w t .  Chntained hBuL1etin 
W. Sot publkhed wpamtely. 

Wold mine on Unelaska Inland. bv A. J. Collier. In Bulletin 258.1905. w .  103-103. . - , + -  
15 cente. 

%Id depmita of the Shumagln P&de, by G. O. Martin. In Bulletin 259,1906. 
pp. 100-201. 15 cente. 

*Notes on the petroleum ficlds of Alaska, b G .  C. Martin. In Bulletin 259,1905, pp. 
12&13R. 13 cealn. (Abshact from ~u lLt in  250.) 

T ~ P  ~ t r o l e u m  ficlds of tbe Pacific comt of Almka, Kith an ~ m u n t  of the Bering 
River cml depoeita, by G .  C. Martin. Hulletin 250, 1905, 64 p. 

-1 remurrcs of euuthwestern *laat*, b y  It .  I\.. Stuns. In ~ & i i n  259, 1805, pp. 
151-171. 15 cenh. 

Thr IIcrcndeen Dav cual fields, by Sidney Pai . In BulIetin 284, IsOB, pp. 101-108. 
*Mineral resources ot southwestem APrulks, by 1&O W. h t d .  In Bullehn 37g. ff!OI, 

pp. 108-152. 5U cents. 
Q e o l ~  and mineral remtme~af parts of Alsska Panhula, by W. W. A M .  Bul- 

Jriih 467. 
Outl~ne of the geoI and mineral resourcee of the Ilimna and Clark h k e  region, by 

G .  C. Martin ~YF. J .  Kats. In Bulletin 442, 1910, g . 17%?013. 
A geologic reconnai-ee of the llivonn w o o ,  Alaska, gy G .  O .  Msrtin and F. J. 

Katz; inciuding geoldc nnd t o p p p h ~ c  wconnamnce mraps. Bulletin 485, 
1922, 138 pp. 

T a m *  -. 
The B~~l+aerendeen,B&y and U n p  Inland region; d e ,  1: 250,000; by H. M. Elrkin. 

Contsmed IQ Bulletin 407, Not imed ~epamkl  . 
The lllamna region; ro le .  1:Zh?,WU; by D. C. wiJ- md C. E.G&, Can- 

tained in Dullatin 485. Not mued snpmtely. 

PUgOm B a r n .  

*The -1 reeourcea of the Yukon, A k b ,  by A. I. Collier. Bulletin nS, 1803,7L pp. 
15 centa. 

The gold p l a m  of the Fortymile, Birch Creek, and Fairbmh -ma, by L. M. 
Prindle. Bulletin 2-51? 1W, 80 p. 35 cenb. 

Yukon plsctr fields, bv L. M .  ~ n n t 8 e .  In Bulletin 284, 1908, pp. 1W-151. 
Reconnaimnc~ from Circle to Fo'ort Bamh, by R. W. Stone. In Bulletin 2&P, 1W, 

ow. 123-131. 
'Id 'iekon-~anena ?ion, M8ah.; dewription of the cinle quadrangle, by I. M. 

Prindlc. Bulletin ' 95, 1906, 27 pp. 
The nnnnrfioId and Kantl~hna reg-~ons, by L. M. PrLndle. In B W  314,1907, pp. 

20.%22R. 
The I'ircia pminct, Alaska, by A. B. Bmkp. In Bdeq;l314,190r, p. 187-204. 

T h e  Yukta-Tananr w o n ,  AlaaLa; darriphan of ihe F a u h h  and Ampart quad- 
rangles, by I..M. Prindle, F.  L. Hem, nndC. C. bvert. Bulletin337, 1908, 102 
no. 2.5 rpnta. -. -. . 

W&'dmnca of &1d in ths Yukon-Tanans region, by L. M. Rindla. In Bulbtin 
345,19M, pp. 17S186. 45 cents. 

T h e  FortJrmiIe gold-placer district, by L, M, PrPndle. In Bulletin 345, 1908, pp. 
187-197. 45 cents. 



*W8t%rmppI inve-tiona h AhIra, MD8 and 1907 by F. F. Hemhaw and 0. C. 
cW&. k a ~ ~ y p t  Paper 218,1808,158 pp. $ nnta. 

*Water aupply of the Brr a n k ~  diatrict in lW', by G. C. Covert. It1 Bulletin 5486 
1908, pp. U8-205. 45 cenh, , . 

The Fortymila qua-je, by L. M. frinde. I3d& 376, IW, 62 p . 
waktdup ly invodi hona m Yukon-Tauma &on, 1$W1Hl8, b y  p. C. ~w&,--  

and &. 5. ~ i h o # .  W~ater-8~ pl Pa r 228 1909,108 
m e  Farbanks goid-plncer region, gy 5. PPrhdle md it yk.tz. In ~ul le * '  

379, 1909, pp . 181-200. 50 centa. 
*Water euppl of the Yukon-Tamua n 1907-8, by C. G. Covert and G .  E. E& 

north. L nuiletin 379 1909 ppY%L~28. SO eenta. 
*GoEd placern of the Ruby &ek district, by A. G .  Madhn. In Bulletin 379,190$, ' , 

pp. 229-233. 50 cente. 
*Placers of the Gold Hill diptrict, by A. G. Maddren. ln Bulletin 379, 1909, pp. . 

234-237. 50 centa. 
+Gold pEacera of the Innoko dietrict. by A. G. M a d h .  In Bulletin 379. 1809. rip. . - . *.  

23&266. 50 cenb. 
The Innoko gold-pher diatrict, klaeka, with mxmmts of the central Kuakogwid 

Valley and the Ruby Creek and Gold Hill placers, by A. G. Maddren. Bub 
letin 410, 1910,87 p . , :+ 

Bketeh of Lhe 01 Jthe north-rnp d the Fairbanks quadrangle, by L. 
hindlo. B%& 442,1910 p. 3-2QP. 

The surifemua auarte veins of the &U di~trict. bv L. a. Prindle. In Bull& , " 
442, 1910, pi. 2210-229. 

Placer mining in the Yukon-Tanarm W n ,  by C. E. E l h r t h .  In Bulletin 442, 
1910, pp. 2 S 2 4 5 .  

Occurrenre of wolfmnite and camiterita in the Id placers of D d d  Creek, 
Birch Creek rlistrict by B. L. Johnson. In I3uEtin 442,1910, p . 248-260. 

Water supply of the $ukon-l'snaoa region, by C. E. EILmrth. l! Bulletin 442, - , .  
1910, p i .  251-283. 

The Koyu uk Chandah gold region, by A. Q. Madhn. In Bulletin 442,1910, pp. 
284315.  

Placer mining in the Yukon-Tanana region, by C. E. Elkworth and G. L. Psrh.  In 
Bulletin 4E0, 1911 172. 

Watw su ly of the $&on-~inana region, 1810, by 0. E. Ellwmth and G. L. Pdset. 
In ~lPet ln  a o ,  lal, 

Mineral resources of the &%sld d o n ,  by 8. R. Oapp. In Bulletin-W, 1811; 

&fi $ker rninbg dmlopmenb in the 1ntlok.o-I&- *on, by A. G. Mddmn, - 
In Bulletin 480,1911, p. 2TO. 

*Placer mining in the Fortyrmle and Seventymire dvm djstrice, by E. A. Porter. 
In 'Bulletin b20, 1912, pp. 211-218. Ml cents. 

'Wakr ~ u ~ ~ l y  of the Fortymile. Seventymilo, and Eagle diltricb, by E. A. Porter. 
In Bu etm 620, 1912, pp. 219-239. 50 centa. 

*Placrr h n g  in the Faifbankg and Circle districB, by C. E . Ellsworth. In Bulletin - 
520, 1912, pp. 24&245. M) cenZa. 

*Water su ly of the Fairbanks, Salcbaket, and Circb diut&ta, by C. E, Ehorth.  
la ~gljm 520, 1812, pp. 248-210. 50 centa. 

%e Rampart and Hot Springs regionm, by R. M. Eakin. In Bulletin 620,1912, pp. f 
27-286. SO cente. 

*The. Ruby placer district, by A. G. Maddmn. In Bulletj, 620, 1912, pp, 287-296. 
50 centa. 

*Gold placers between Woodch per ma Fourth of July creeb, u er Yu%6n River, 
b L. M. Prindle nnd J. B. ?%tie jr. In BuUetin 52O,l@l2, p%l-21~. Mcenta. 

me Honnifield region, A ~ I C S  by B. R. ~ s p p s ;  ineluding geoYogic nnci t o p c g m p ~  
monnwnce  map. ~ulfetin 601, 1932,162 pp. 

A eoIogic ~ e c o n n U n c e  of a. part of the Rampart quadrangle, AhIra, by H. M. 
%akn, BuJletin 535, 1913, 38 p. 

A geplcgic monnaiaslnce of the Pairba& quadrangle, AIanh, b L. M. Rindle; 
with a &tailed description of the h h m k a  dhtrict, by L. M. Ladle and F. J. 
Rrttz, and an account of lode mining near Fairbanb, by P. 6. Smith. Bullek 
525 1013, 220 pp. 

The d o y u k ~ ~ k - ~ h a n d ~  -a, Alseh ,  by A. G. Maddren. Bulletin 532, 1913, 
719 nn 

A &l&& reconnakmce of the Gircle quadrangle, A h &  by L. M. Prindle. 
Bullotin 538. (In p p m t ~ n . )  

The Idi-Ruby w o n  Alaska, by 8'. M. Eakin, fitb p1+c  and topgmphic 
reco-nce mape. Bulletin -. (1n prepamtwn.) 
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BleL qradrsngle, Yakon-Tanana re+@; scale, 1: 25Q,1000; by D. C. Witherspoon. 
h 50 centa a copy. A h  contslned In Bullehn 295. 

mwABD PEmnmVLa. 

ce of the Cape Name md adjacent gold fields of B d  Peninrmla, 
10 1 W ,  by A. E. B m b ,  G .  B. Richardmn, and A. J ,  Collier. In a 

I publication entitled "Rwnnaisrrancea in the C a p  Nome ~ n d  Norton 
50 centa. ~ & p 0 n s ,  A I B I ~  10 1Wl.'* 1801, 1 8 0 1 ~ ~ ~  4, anm in tho Norton Bay q n ,  in INN, by W. C, M ~ d w h a H .  

~pecial publiesfion en!itled ~ o r t n s i ~ n c e r  in the Caps Nome and 

& Bay r$ ona, h l s ~ b ,  an lW," 1901, 38 pp. -50 centa. 
m n r e  o tho nort,l~weAern portion of Bewad  Peninnula, klaah, by A. J. m. Prnl~minnal Paper 2, 1902, 70 pp. 30 centa. 
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Geolcqy and mind of the Sohmon and Cssadepaga qdmngka, 8s*rud 
Penimla, by T'. S. Smith. Balletin 433, 1910, 227 p . 

Mined - u r n  of the Kulatdoondl  &on, by P. 6. !mi& d H. f :BLin. 
I n  Bulletin 442, 1910, pp. 316-332. 

W i n g  in &ward Penimh, by F. P. Bgn~haw. In Bulletin 442,1910, pp. -1. 
Water-supply inve~tigations in Sewsrd Peninsala in 1909, by F. I?. H e n h w .  fn 

Bulletin 442, 1910, pp. 371418. 
A@T c rcronnaisranco in muttleastem S d  Pwinwla and the Norton Bag- 

?ru atu r e o n ,  by P. 8. Smith and H. M. &kin. Bulletin 449, 1811, 146 pp,. 
*Notw on mining in  Seward PeninsuIa, by P. 5. Smith. XU Bulletin 620, 1912, pp. 

339444.  
h l ~  of the Nome and Grand Cwtral guadran~le, A b h ,  by F. H. Mofflt. Bulle- 

tin 553, 1913, 140 p 
Surface water mmly of?&& Penhula, Alaeka, b F I?. Henehaw and Q. L. Parker 

with n .ketch oi tile g~qnaphy and peolo , by$. k. Smith, and a deaerigtion 01 
methda of placer mining, hy hiked f ~ m o k a :  including to-phic remn- 
natwnre map. Water-Supply Paper 314, 1913, 317 pp. 

The folkwing map are for aale st 10 cenb rr copy or $3 f o p  50: 

%:x. quadrangls, Seward Prtnimla; No. R46 C; scale, 1:82,WO, by T. G. 

Cfrand Central quadmngle, Bewwd Peninmla; No. 648 A; d e ,  1:62,500; by T. G. 
Gerd~ne. 

Norno qurrdmngle, &ward Peninsula; No. 846 XI- &e 1: $2,500; b T. G; @dine. 
Solomon quadrangle, Seward Peninsula; No. 646 b; ~caie ,  1:6Z,Wl; & T. G. Gerdine. 

The three following -pa am for sale at 50 cmte a cap y or $15 for 50: 

h a d  Penineula, northemtern w o n  of, topgmphic m n & n c e  of; d e ,  
1:250.W: hv T. O.  Gertline. . 

Seward ~ n n h m ; ~ ~ ,  northwe~tem portion of, t o m p h i c  r e a m a k n e e  of; d e ,  
1:250,000; by T. G. Gcrdine. 

8evard Peninsula, southern portion of, topgmphk -c8 d; f ;  Ern+- . 
One; by T. C*. Gerdine. 

Penineuh, muthemtesn peation of, tapqgaphic -kame dnle, 
1:250,W. Pmntained in Bulletin 440. Not ~ubIlshed sepmakly. 

mo1LTsmtm *IdBob. 

*A rsconn+mnce from Fort Hamlin to Kotzebue h n d ,  A h h ,  by way af W, 
Kanutl, Allen. and Rowak rivers. bv Itr. C. Mendenhall. hofeanonal Fazm 10, 
1W2, 68 pp. 30 cente. 

*A reconnahnce in northern Alaska the Rocky Mountaim, don the K o y h k ,  
John, Amktuwdq and Colvills rivem, and the Arctic -t to E q e  Li~bume, 
in 1901, hy F. C. Schrader and \V. J .  Peten. Pmfessional Paper 20, la, 139 pp. 
40 wnta. 

fielde of the Cape JIJsburne regim, by A. J. Collier. In Bulletin 269, I N ,  pp. 
I$:-185. 15 centa. 

%1opy and 4 resources d Caps Lisburne d m ,  A h a h ,  by A. J, C30Ilts. Ealle 
tin 275, 1906, 54 pp. 15 mnh. 

The Shungnak region, Kohak Wley, by P. 8. Bmith and H. M. E&h. In Bdetin 
480, 1911, pp. 271-305. 

The P q h l  R ~ w r  placm, 'by P. 6.8mif.h. In BuIletin 480,1911, p . - I @ .  
.Goologic invertipflona slang the CanadadIda baundwy, by A. Maddren. In 

Bulletin 520, 1912, pp. 297-314. W cenb. 
m e  rilatna-koatak repon, by P. S. Smith. In Bulletin 52Q, 1912, pp. 316-538. 

50 cents. 
The Xoatak-Kobukmgion, by P. S. Smith. Rulletin 636. (In prepamtiw.) 

*Fort Yukon to Kohbue sound, mnnnitssnce map of; wale, 1:1,a00,00O; by D. L. 
Ebburn. Contained in PmfwaionaI Paper 10. 80 centa. Not publkhed mpa- 
rately. 

*K kt& River to mouth of Co1P;iUe River, including John River; scale, l:l,TIMQ TY W. J. Petma. Contained lo h f w i o n a l  Paper 2Q. 10 w9tq. Not publmhd 
eep8lstely. 
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