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, . . I  ,; l. Whkn~i y a w  the mineral industry of Alaska has been one of 
i ' -'& whin mntrirbu~rs to the development of the Territory, if not 
. . the'kah Indu&ry. TG ttwist in fostering this industry the Federal 

F ' . hwrn&&it through the Geologid Survey has for nearly 30 years 
A I 

g&&~cd~derabb W t i o n  ta many of the problems relating to \ tf$:iWWq. Through its studies of the distribution, ohnracter, 
f' : " o&gin,+wid wtmh of ore deposits, the Geological Survey haa baan 

T .  

aMB .to keep thaw inhr&sted in minirig developments informed af 
1 . ' .  - tiia f& df B i g n i f i ~ ~ n ~  $0 the prospector, the miner, or the business 

' . man:+ e lhe bf the phases af the investigations that has obvious value 
' , (is tlid mm&i bf the kinds and quantity of mineral produced, 

d of the industry. It is 
logical Suwey collects an- 
mheral mmmditierr an8 

nual reports, pf which this 

essaxy for these annual &at.&nemts is 
r, because the great she  of the Territory, 

ral products, and the large numbers but 
prises make it impracticabb to gather 

information mu& 
nemm~ily vary in 
reliable sou- am 

and topographers of the Geological 
veys, who acquire much accurate in- 

3 .'- fmm~tibn ~egarding the mineral production of the regions in which 

. ' ,m{*g,Wtk~ in. tbls ,chapter have been compiled largek by Yisn L. ,M. Graves andl 
:'' ' : MIm t H. BCne: ' 

k". - other of fhlD a d -  rornmendng wIth that for 1904, are BaUetlna 269, 
2 , WI .81A. 315, S#+ 44% W,  U P ,  692, 622, M2, 882, 892, 712, 714, 713, 7S8, 756, 
' 178. '183. 79pg2.707. , 



&y&k or m general infenn&ion by antact with miWtis aad 
opedom in the mrse of tbdr tfavele to md from the Beld. Mem- 
h m  d other h m m e n t  orgmbatiom-for im&me, the Bureauwf - 
Mineng the Bureau of the Mint, and the Chshm &emi-in the ' 

m d b f  tb&r zegalar duties d e c t  -7 data ~ w h i b  ;sre e-y 
valuable in these studies and the of which avoids m-rp 
duphtion in the collection of mrda.  Moat of the b h ,  exp- .- 

~ompmieq and Dther b- ol.gmhtiom in Alaska ~ 0 %  for their 
own use dab regamling h e r d  comnoditias of their pa&tdm 

4L 

districk Some of thtm data are extremely pertinent to the -1 
inquiry m d u M  by the Oedogicltl Surtrey,'and through the cordial 
cooperation of many of these companies importsnt f W  ham bewl 
made available to the Geological Survey far ita informnfion not 
for publication, aa their disclosure would mvea1 mdidmtid -fwk 
Most d the 3aw Ahkm newqapem as wd1 c e r t + w  
publiebed in tbe B t a k  that htara AE~sBtuz ms.sters are c- 
sent #& their p u W m  to the Qeolagicsl Survey, end, fwa them 
end the techni-1 and &.enti& periodicals am gleaned q- itaw 

' 

regarbng new develapmenta In addition to dl t h m i - p w c m ~  
b I @ c a I  S m y  w h  year mds out hundreds of scbedd-C 
every pemn or mmpnny knom to IM enpged in rqiiniug!- Oa 
them rschedulm me are anumber of questions regaxding taae 4 &- 
~elopbenfs a d  production of w h  individual prop&~ daring -the 
ywr. 'XThae Bchtdules when properly f l l d  aut by thg apesahrs 
sf omme codtub a mbst authoribfive record ,UdoatmWy, 
h&nmr, not dl of them are returned by the o p m h m  and a m  
m e  of the operabm who return them have not, a11 the qmik-d4tw. 

or mimismaderstsnd the inquirias nr reply i4 .* , 
t h t  the Pnswers m y  not ba mrrect1y interpreted W& 6h;wT;- 
nlw are edited. It is a gratifyma evidence of the g e e  6 
tion of the annual w mmaries published by the Qaolvgical w ' w t  
so many of tba operators mperate fnUy and mrditJ1;phn9 ht . ; 
Q a o l q g i F d S n r ~ a g b y h m i s h i n g t h e i a f o r m a t i o n c a U d ~ ~ ~  , 

dedulea as well as vdlunhring mu& other pmthent lLfcMas#b. 
It jg evident that With such a rnm of information &T&& tha 

d t i n g  mpo& &odd a o d y  and adequably d e c t  the IretttrJ, 
e o a o m ,  and every effort is d e  to i3e~ tbet this &t .in Itt- 
tnind so far 1113 W b l e .  Unfortunsbly, however, thtm a m  laaag 
caum of inaccuracy. For instmce, the LRUD~ Cerm m v  b difler- 
ently jntsFpmhd by ditEemt persona so that P I Z S ~  ta m. ' ' 
q u d n  are not always made from the same via@t%a 
lode miner the d u e  of the pdtzctim f m m  his mine wiU ' 

meea.ton~ of .are mined times the a m y  value of b metdie < 

hta'. To o&em hoppiO& the inevjbble 1- that wrs in tW 



&trlfm or milFing tmtment of thh om the wlne of the pM- 
,hetion will  p d b l y  mean value of the m a  ~ O O B F B ~ .  To &ill 

,. ' .QBhers+ it mag mean the amount they w i v e d  i h u  the bank for 
- &*r prodad after deducting aweying and handling charges, i m r -  

- wcle, &c, ar if. m y  mean the amount the 1-1 trader paid for their 
@, e m  h g h  that mount may have a wholly' fictitiam rela- 

.tion to its mint d u e .  So far as possible these veriou hnhrds 
-L . h bees reconciled h the single one reprasonbed by the value of 
--- 4. tb metal m v e r e d ,  as shown gener~lly for placer or lade pld by 
I 

.W &imp or receiph without deductiom. Mahy of the mineral 
prsdncta, howevert are not di-d of during the.ymr they am 
p d u d  at the h a ,  s6 that far these the only metirate m r d  
amiEabla is tha gmss quantity pmdumd and its rpptaximnte metal 
Itplaor. T&I d i t i o n  is especially common for the lerger lode 

' .  
&ma, whose. producgm of ore may continue up to the laet day of 
the geer but. tha om Chua produced may not rach tbe mill, melter, 
or mint until mnny months later. Tbis aeme mdithn dm occum 
Co a W r  dqpm with soma of the p l m  product.. In fact, during 
the current canvass an example wag found of a am11 lot of placer 

that had been produd dnring 1919 but did nd w h  a mint 
nntiI sW, d of murse a wnsidemble amount of nugget gold in 

I 

aanudly d i v e d  directly by the producer for jewelrg or pocket 
pieces, n m r  geb into the agual .trade channels, and is not reported 
&pt ia the G w l ~ @ ~ l  S m y  esthates of production. It ig reed- 
ily evident that them will slwaya be differmwls betdm the qum. 
tit* sf -1s m m  by'differemt agencies, thongb on the whole 
8pmy 'Pf &em differnee tend to offset one another. Thus for a 

b 
, & ~ ; h r t  hres been in operation for some time at a p p d m a h l y  the 

ita pduction that did not mmh the rnil2, aelter, or 
. mint during the cumnt year is usually about bdmced by its 

. sindm pmductioo during the lsst part of the p d i n g  gear, which 
is mported by the mint or amel& during the current year. 

? knotker h n t  ththat enters into the probtm and creak ~ o m e  
8 4gbcmrq or misoonception is the fact thnt the price of ell mineral T w e e  except guld fluctuates confliderabIy during the year. All 

= . ~,.bprte do not give the value of the production on a single an. 
, . . &tmt k, cw, that many mud be edited to bring them fo an appmx- 

.--i.teIy common standard. For this remon the averap p p r i ~  of the 
m r a l  mineral commodities for the year as determined by the Bu- 

- .I- of Minm are u d  in- of the prim sctuauy d v e d  by th9 
.$rcdacer. Although it ie rscognimd that thin a r b i h q  method of 
comp&&im reslults in obscuring the amount actually received by the 
imti~idual mines, it probably dom not introduce any considerable 
error i~ h bmwh as higher prim 1.eoeiv4 by the wrm 

> 
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shre~dly or dMmt1y admkhtmd mjnea are about Mmmdiby the 
hwer prima received by leas fortunate ones, 
.If ia the roa&ant aim of the GeoZogiaI Survey to make these 

wnnu&ammaries of mineral production as accurate md adequate as 
po&ble, The ,Geological Survey therefom bespeaks the oontinud 
cmpedion o$ d persons concerned in the mineral indUgtry and 
urges $barn to communicate any pertinent information that may W 
to desil.gSI end. It should be emphasized that all information 
re;gadng individual prospectors is regarded as strictly confidential. 
The Qeol0a;;eal Srwsy will not use any data that are furnished in 
any w?y to did- the production of individual p l a d  nor allow 
goosss to ita m r d e r  in any way that will be dMvantageous to either 
the i d v i d ~ d e  who furnish the information or those to whom the 
data +tea So scmpuloudy is this policy followed thst ,it has h a  
n-ry to combine or gmup together c a d i n  &stti& or pfadwh. 
m that the production of an individual may not Im disclosed. In 
odar to fullill th is  obligation it has e m  been necemary to adopt cer- 
tain mther artificial and unnatural pups, as, for instance, the 

n&silaneous miners1 products: which include petmleum, qnick- 
silver9 done, marble, tin, and other materide produced in m a l l  qum- 
tity OF by only on0 producer, end w h m  output would otherwise be 

, obviotls. 
/ A m O m E N T B  ' , 

I 

,l&& the iomgoing dewription ofthe nay in which the dstr 
have bem obtained for this report, it. is evident, that a great many 
p e m  hrve contributed information e9santiai for its prepsration. 
The ht of mntribntom would inclnde~mmt of the minine: men of 
the Territory md scores of others. The list,, in fact, i~ go long that 
it is impracticnble to distinguish by name all who +y 'be regarded 
w rnl ihrabm in this work. . A n m h ,  however, have given a p i d  
sssistance, and individual memtion of them is gmtefwllyA~vm. 

- S M a l  &chowledgment is due to Frank f. Kitx ,.and other 
deem of the Bureau of Mines and the Bureau of Fkign and 
Domestic Cornme- of the Department of Co- cdlwhm 
and &r oficem of the Alaska customs service,; the affIoers of the 
A l h  Railroad; F. H. Moffit, S. R. Capps, J.' B. Mertig jr., and 
B. D. Stewart, of the Geological Survey; the agents of the American 
%ilway Express Go. in Alaska; Ross Kinney, of the Alaska Rond 
Commission ; Volnay Richmond, of the Northern Commercial Go.; 
the Mssks Juneau Gold Mining Ca, and J. C.  McBrida, of Juneau ; 
E. Gastonpay, of Thane; the Hirst-Cbichwf Biining Co., Apex-EI 
-Xido Co., and Chichagoff Development Co., of Chicbagof; the Ken- 
necoti Copper Corporation, of Kenne&t; Thomas Larmn, of Kot- 
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@ins; M J. Knowles, of VaIdez: ,hIex L~ska, of h c h m g e ;  J. L. 
McAllm, of Willow Cmk Wasilla; Ivan L Petemn, of 
Chickdoon; & K. Evens, of Kanatak ; Charles Ziellre, of Nenma ; 
Frank W. Bsm, of Yentna; Henry Cmk, the First National Bank, 
the Fairbush ExpIoration Co., Earl R. Pilgrim, and L p  Smith, 
of F d r U s ;  the C. J. B e q  Dredging Co. and B e q  Holding 
Ca., of Ciircb; J, J. Hillad, of Eagle; C. E, M. Cale, of Jack 
W&; A. W. h e r o  and WIlIi~rn Ysnert, of Beaver; A. Q. G~iRin, 
of Richardson; E. J. Ulen and Capt. E. G. h w d e n ,  of Wimman ; 
J. W. Wick, of Russian Mission; the Miners and Medtants Hank, of 
Iditad ; Frmk SpeIjack, of Ophir; C. E. Kimbdl, of Takotnrt ; 
George JESS, of Poorman; John Hsroldm~ A. SWker, Ed. Sin- 
clair, F. Drebert, and J. L. Dean, of Quinhagak ; George W. Hoffman, 
,of Nkpamute; Hammon Consolidated Gold Fields, R, W. J. Reed, 
the 'Miners and Merchants Rank, and h m e n  Rros,, of Nume; MM. 
E. M. Man, of Teller; A V. Cotdovt~do, of bring; A. S. Tucker, 
of Bluff; Goldsmith Dredpnp; Co., of Solomon; Hakvciy Grant and 
the Dick C m k  Mining Go., of Kougamk; T. P. % u ~ t  and C. P. . 

Herdiman, of Candle; Wallace L. Johnson, of Council; Art M. 
Henmi, of H ~ b u e ;  Arthur W. Johnson, irf Haycock; and Lewis 
Woyd atd Jmw C. Cross, of Shtmgmk. 

G m  BPdFUBEI 

The total d n e  of the minew production of Alasb .in 1W wrrs - 
$14,404,000. This wrs furnished by e. number of mineral products, 
the most valuable of which were copper and gold, 'The total value 
wm' cmsiderably 1- thm in the preceding year, or, for that matter, 
for a number of Ipear~l. This condition is interpreted as due not ta 

r B permanent waning in mining but to a temporary setback resulting 
fmm 8 nmkm of am, some o f ,  which were parely local, others 

F were regional, and still others a f f w d  mining not only in Alaska 
i but inm the States. In other words, there is no indication that the 
J curve of production bas begun a prkanently downwmrd trend, bnt 

mthm that it shows a seg which will mdoubhdly be checked when 
the reports far 1928 become amilable. 

,of the mmne fur a widespread decline in mining was the ' 
low price at  which most metals sold in 1927. This had f i e  d i c t  
e'eat of reducing the value of Alwka'cc mineral p d u c t i o n  a few 
btlndred thousand dollars, but its jndimt effect in cubing produe-' 
t imwss probably many times greater. T h e  averages wiling price of 
m d h l ~  in 1927 as m m p d  with the price for the same meNs  in 1926 
d~tde mnvincing proof of thit wndition. For instmce, a m d i n g  a 



to the k n  of wmnea, nhioh mmputss the SW&- of, low. 
for each year, copper bmught 18.1 mnia s pound in 1927,14 cmb in 
19%; &ver 66.7, cant8 &n oms h lW7,62.4 ~ n t s l  in 1926; l e d  68 
cants a pound in 1927, 8 cants in 1986; platinum $85 an awm in 
1997, $111 in IM. It is obvi~te that these low prices reduced the 
value of the minerd output, but it m y  not 6e so appamnt that 
during q period of low prices it i~ d y  the part, of wim manajpqnent 
to rad- the quantity of output and to await more favorable m r -  
k& Of wurm csrEain output murrt be maintained ta fulfill an-, 
tmcb or to e m  b e d  c h w 7  but thg gmeraI tendanq during a'  
time of low pricea is to redurn opmtiom to a minimum. , 

Thn . f q i n g .  explanation, of mum, doee not apply b .gold 
mining, for, e9 is well known, the price of gold is mmtant.: Even in 
the goH mines, however, the effect of the low prim of some sf th% 
met& is nmgnid, b u m  many of the @ I d e  mima m v e r  
aliao amaidarable qmntities of ailver and lead Aa an example, &he 
ouwt of lertd b the gold mines wEa about 480,000 pmds mom 
in 1927 khan in 1928, y e  its value wnn only $2,800 &reater, The de- 
clios in gold pmductiw is ent i~ ly  attributable to dscrsacsed prod- 
tion fmm the gold @am=, for there wlls an in- in tha qulatiw 
~ n d  value of the gold ontpat from th& I d e  mi- The a x p b  
tiw of the deoreaae in placer goId production lies largely in the ad- 
vrsa climatic conditions that pprevailed at almast dl the placer c ~ m p  
throu&out the Territory during 1927. The winter of 1926-27 had 
a light mowfall, m that the m-off from the mow when it melted 
hmi&sd BttIs wshr for mining. M-et; the eerly p r t  of tbs 
o p n  mmm waw mmpt idy  dry, ao that st many camp wafer for 
miaislg.ru aot a d a b l e  until Au- and by that tirae mmy of 
the d h m  planter h d  bm c h d  up their m s m ,  who h d  beL 
corn h m g d .  Even st the hrga camps the &orfqp of watazl 
f o r d  d l m e m t  of work so mmm of them were o-ting -at 
ody half their nwmd r a h  In many af the districts the summer 

opened nntarrmrlly late, and as a d t  W B ~  frontr in plmm 
l&d mtil t h s  badly h m p h g  minirmg. lb  ~ n d  out 
the tale of midortuge, winter & in ratbmarly at mqy bf th dis- 
tricts lvld m fgrther sbwtsnad the length of titw thmt Ule minm 
wemabletohpopen.  
In qite of this r a w  disappointing f9t 1W, &era wers 

iadicmtionu of a m1 and mund revival of intamst in mining throrrgh- 
out the Temibq. &m of tbe large pmjccta that have baen wider 
way for m w d  y a m  are flow U i a g  their prepmbry and 
m ebarPt to b m e  pmdum. As them mhrprim haw been care- 
dnllg and thomtqhly planned, their - bo predided with 
m. It ia, however, not ofdy jn thdr d m  eecf w in-gl: 



& m i n d  output that these larger mines are having an inhmm oa 
e devthpment of the Territory, but aXdio through a#odhg placee 

: ' , nt.whicb pmqecbm can obtrtin work and thus funds to ga out and 
- p-t on their own initiative, and through training end educating 

the prqector in mmd mining methods, some of which can be 
applied to the pmblems that confront him on hb own claims. The 

- grospectom themselves me feeling the need of mare study of mining 
end geologic mstters and are availing Ithenmelvm of the. ducationai % , %  

; 4 
admntqps nff ordd by the Masks School of Mh- in mme of the 

- ' fundamental eap$ctel of the subject. T h e  Territorial @islaturn is 
taking a hand in emuraging prospectors to for sew d e p i t a  
or to develop old ones and during ita last &on p d  measures: 
to d e h y  some of #a cost of transportation for 13011P flda p-m, 
d e r  c e ~ i n  conditions. n s s e  things, even though they ara rather 
small of thamselva, give promise of mPiveI of inter& in mining in 

.'the Territory-not mining of the old type thst wm a +RiM atunpeding 
argg of &&rig claims, but a thoughtful, in ta l l ipt  u n d e r t h g  
that amms development of a sound mining indwtry. 
In the folIowhg table is s t a t d  the total d u e  of tbe minemIs 

p d d  from the Territory and of each of the rninemla that m- 
trihted a considerable mount to this total. In addition, the produc- 

T tion h shown fwr ach year ss far beck as records are soailable. 
Of tha total to the end of 19537 marly 97 per cent wma in gtald and 
copper. 

','. 'F& oarnpahm tbe produdon of rninemh im lW7 md 195% b 
&vem in somewkh gm&w detail in the folIowing tnbb, &ah h 

. that the largest chsnge wm a decresse in the quantitg and value 
, of mppm and a B Y ) ~ B T R ~ ~ ~  d l e r  dec- in gold, On the other 



ktX%ttE,  tii, ,mid lead showed an hcreaae. Eaeh'af tlae diffemt 
' & i n 4  prodrich is discussed in mom detail in the fallowing pages, 
'*+hicb record such facts as m availhble r e e d i n g  the amount af 
each product 'aad the districts from which it came. 

"' 
'I'hfhtnl valne of the gold prduced in Al& in 192f nmOanten 

b $6,&7,000, which ia a b u t  $880,000 l e ~  than wge produced in 1X6. 
The following table gives the record of the total prduction of goEd 
from the Territory )ram 'the earliest days and the annual p d u c -  
tion for the l a d  12 yeam. By 1916, the earliest year for which the 
dstaild analpis is given in the table, the period of bonanza mining 
that cpramencd in 1900 was decidedly on the wane, ~ n d  decrease in 

' .gold .produotion oontinud until 1923. The decmd dnring this 
period would have been even more marked hsd there not been a 
c o n a n t  growth of prdktion rflrbm mines of the leas spectacular 
types through the introduction of mom efficient and .larger-male 
mining methods. By 19% the utilization of these methods htrd 
checked the decline, so that fur the next few yews flusre wasr suc- 

. cessively e amall but significant increase in production, and in spite 
of the d m a s  reported in lfk27 there is god  ream11 to believe that 
there will be a continued upwwcl trend to &a $old ~ d u c t i a n  from 
Alash for many yeam to come, as mining enterprises dready under 
way =me inmasingly remunerative and throu?h their SUN- 

i n h e  the .mdmtslmg of other well-planned and edqu~tely 
h n e e d  em-rises. 

. ! 1 .  



In, the preceding table the source f m  which the gold was de- 
rived b indicated by separation into two main types of mines, 
pbcers and lodes. The placers are those deposits of sand and grl~vel  
which have been worn from the hard rocks in their general vicinity 
and in which the gold or other valuable minerals have been more 
or l ea  concentrated by geologic proeewes that were e h t i v e  be- 
cause of mme distinctive physical or chemical property of the ma 
terial thus concentrated. The lodes, on the other hand, are the min- 
m l i d  veins or masses of ore in the county rock that were formd 
in general through deep-saated geolagic proewes and mpresent ma- 
terinl in place. 
AU gold that murs  in nature contains some silver. It has *re- 

fore been convenient tb show in one table all the silver that was pro- 
d u d  from Alaska mines, though the detailed dirns~ion of the mines 
whose om is most valuable far some other metal is postpod to a later 
section. W ia not always evident which is the mogt valuable min- 
em1 in an om, for the value may he dekmined 'by the total mineral 
content. Thus certain mines could not be profitably worked except 
for the combined m n b i  of gold, silver, lead, and perhaps copper in 
their om. It is therefore impossible, except by undesirably minute 
classification, b tabulate in detail the source of all the gold and 
d v e r  bearing materia1 that is pFodEnead in Alaska. In the folIowing 
table all the o m  fmm lode mines that yielded gold sre sagregaterl 
from the o m  Prom Pod- that mrq principally copper, and the gold 
recornred from p- is stated sep~rately. In some of theee annual 
reports for earlier years the ores t.hat were principdly valuable for 
their &her conZent wem separated from those that were principllg 

,valunbIe far their gold cantat, but in Piew of the relatively mall 
production in 1927 of ores that were principally valuable for their 
silver contwit that mparatiun has not seemed desimble in this report, 



it might d i d &  ths operation of individual mines. No gold is 
a t t r i i  to the & here d d  as principally mtuabk for thair . 
copper conkmt tho& t h m  ores are the murw of mmt of the rrilpsr 
that is prodrid. The a b m  of my appreciable quantity of gold 
m the ores from which the hulk of the, Alaska cappsr is p d n d  ia 
well Brwwq t h q h  the mason far ita absence is not mderetd. 
Fram tbis tsble it is evident that ~ppmximately qua1 amwnB of 
gold =re produced from the lodm and the plmm. This relstion 
&flars from that in 1926, when the ratio htwwe lode gold and +! 

pleoer gold was 44 to 56, b u s e  in 1927 them waa a markd de- 
t 

cmam in the amount of plaoer gold prd&. 

&Md-pv&tM h AIM- 1H7, b p m  

Apphxhddy orw-half of the gold produd in Ahka  in 1997 
cum from Idea, which, &ugh known in dm& all @ of the 
Territey, have bean nwt &vely demloped jn tba mtliern 
part abd mod notably in muthewtern Alda 

a p l n s r s l e a O S r ~ F o m ~ ~ h A h b b Q I @ ~ l , b y l k h J a l s  

the d m  gald 14% p d n t i o n  in 192'7 atma from wutheastRrn 
Alamku, ana of tbis a h t  mn-ei@& was p d u d  by the rnilrea 

by the lUasga Jnneen gold M i i  CQ. 3%; magnikuda . 
of k h i r t m p s a f m  mining opemtions is d forth in ib annual repo~-&~ 

J-u ws eo. -rn ana ~ V L ,  tm 1m. 14 pp., 1~28. 



ffiDm which th faUmhg statementhl are &mdd : The tabl& 
. miad and M to the mill in 1027 was 4$%$',810 tam, or an aver- * of pmdidly  11,700 fnns a day. Of this amotmt 2;428J15 tws 
: of m m ~  t d u a p  ,ware rejected and 1,8%l,696 tom were h e  milled. 
, Tka warelpa sseay of all the mabrim1 mined was 77 cents a ton. 

The amount of gold in the part of the m k  that was rejected we9 
sbnt Is CQ&R B ton, and the value of the mineral content of the. rock 

C tbat was fudher treated wss abetrt $1.66; a ton. Of this value 28 
. * s ton wm lwt in tmtment, 97 cate was mvered  as ballion, - 
L 4 30 WIB mand in galena and other cmcentratss which 

mm latRr melted. The following table hm been compild fmrn 
the published* rep* of this company : 

%ma. ,..* ..,.* ... 
ime. ,-..,,. . . .- 
Ma ------- * ----- 
I a n  .------ .-... . . 
lva- - ------ -*- 
=--A* -,---- *.. 
la+,-* ------- 
1- ---- -,-* 
1- ----------- 
I o n - ,  *....,-..,. 

I I I 

' TI& mpo& shows an emmd@y eredibble record, in that nearly. 
W4000 tws ~ M c I ~  wan mined snd 1.90,000 t w s  mom milled 

A 1927 thatn in 'my p r  beretofom. In 19%' the recovery of gold in 
b n l l i a n ~ & - e r e m i H a d ~ 5 m n b & t O R h i g h e ~ t h a a  h a m  

P rge for t b  w'bob m o d  the mine hss baeln in &&nee, and 5 cmtg 
A e ton mom l*lcB mvered from the mnmtm&~ &m the average for 
v that period. H i d  in hmd with this excellent shming, the 1- 

in milling d- m that the lm in that part of the m k  which 
was r e j W  *pa 1 c a t  a ton below the average for the whole perid, 
md in th~t ppart which is fine milled !2 mate a ton blow the avmago. 
At th;e same timc the & of milling WM hdd down during the par 

+ L ~  W &met&& low e v ~ m p  mst of 88.17 cents a tw, of rock mined. 
.A$I e m  W r  &@wing is p d i W  for next; y e  by the manage- 

, ".tnsnt; EM daring moet of 1097 the mill waa ~npplied with are of 1- 
m w q p  gnda, bnt developmmta that have been in ppea 

" &qpn to field M ~ F  0r6, the sffwh of wbi~h ~m already apparwk 



'In a&itioa, plms have been completed bo equip; the 'mill with %tit- 
ti& qparsbus whereby mnch of the die contained h the o* %Viil.be 
eonatrated md shipped to khe e186trowc zkc ph.l~t 'at' #&bgg, 
'Idaho, for recovery. This *ill result not only in yield of zinc 
but also of gold, as oonaiderahle' gold is  now carried a n y  wFkh 'the 
zinc minerals. The proj wted sale of : the Ala~ka propertias of the 
Alaska Treadwell and Alaska, Mexican &1d Mining Cmphnias to 
the Mash Jmem Geld Mining a. is significant, dthou&'-itb .sf- 
fe@ts mey not soon result in increasing the actual rniaeral orrtpnt of 
the Territory. This sale has been formally propwed to the srWk- 
holdeig bf the 'former companies in the president's *port, dabed . . 
March 17, 1928. 

The two n& & productive gold minw in tjoathewhrn Alaska 
are tw of the ~rrst-Chichagof Mining Co. and the Apex-El Nido 
M i n e  Go., both in the northern part of Chichagof Idaiid, Xd new 
developmnts of driking chamter have been report& &t &ither of 
these properties during the year, but at both the work of minirig and 
milling has beem carried on actively with gratifying resdts. During 
the year the =r&Ghi&lagof Mining Co. qaired wvexal adf went 
claim on which veins have long been known, thereby increwing its 
-rves. The Apex-El Nido mine produd enough to pay a mi- 
stantid dividend, and though the mine was c l o d  toward the l& of 
the year owing to Mvem weather conditions, the operators rep* 
th&t an abundance of ore is in sight b supply the mill for the en- 
tire coming r n m  At the mine of the Chic+@ Development Co., 
which for mveral years has h a  among tha large prducsrs in the 
Chichagof di&fiet, productive work was largely mepended during 
the par ,  and mod of the time was spent in development work only. 
E b w h  on Chichagof Idand a m  a, number of amall ppoperfities on 
which .pmp&ing and dwrelqment work is being contiraued, and at 
m m d  of them promising lads have been found* At the praperty 
of the We& Comt Development Ca. aap1orrttion was- in p r o w ,  a d  
e amall hipment of ore was made to a smelter in the States for a test. 

hother of the productive mining diskrick in southw~&ern Alwka 
is thsrt near the head of Portland Canal, known as the Salmon River 
or Hyder dist~ict. The ore bmm. this &strict is principally valuable 
for its silver and lead content, but it dm carries e o n s i d e d ~  mounts 
of gold and m~11 ammanta of copper. The largast and must @odnw 
t h e  mine in the 'district is that of the Rivarside Mining & 6thg 
Cod, not far from the international boundary. Ship-ts aF several 
htmd&d tans of concentrates have been made ta tb:Wby meIter 
in Sen Frandm, and gold L ralw re&mrad in the o o q a n ~ x ' g  milt 
nar the mine. Many smaller oompmies and pr&pxtofs were active 

4 T r e a d ~ P ~  Co. Ann, Reyt. for 1927, 14 gp,, 1928. 
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in -g and demlopment work in the district, and mvernl small 
hb.shipmegts .of ore from the district have been sent to smelters in 
the,Statgs. M%ny of them hnve &own. encouraging mults, and 
&em ia e v e q  JrFeasOn to believe that this district will  continue' to 
&ow an increkaing production of minerals 

,In the Ketcbikan district gold lodes have long been born, md 
of them have produced coasidernble gold in the past, At 

p-t the most productive m i n e  is that  of the Gold  mining 
Co.,. near Bollis. This mine haa been undergoing development for 
~ o m e  time and is now reported to hav8 reached a stags where ade- 
q& mmea of om hsve been blocked out and the mine put into 
shape ta ,m&tain el1 the production that can be hmdld by the 
compt&e mill. In fact, the principal diiculty at the p m n t  .time 
is mid ta bs ta obtain sufficient power to operate the mill continu- 
d y e  h u m  of inadequd power it was practicable to run the 
mill at most onlyrone shift a day during 1927. In spite of this handi- 
cap, the company reca~ered considerable gold from the mill and 
from.the concentrates which it shipped to one of the meIters in the 
Stat+ A small amount of coppar was also recovered from these 
wnceatmk Bvelopment work at the mine of the Peerlees 
Consolidated Mining Go., on Thorne Arm, is reported to have been 
brought to mch condition fiat the owners are contemplating the 
m i o n  of a mill m tlm property at a not distant dnh, A ttst 
shipment of a few tom of ore is reported to have g i ~ m  enmaraging 
returns 
. The mine of tbe Meslra PaElsdinm &., in the Retchikan district, 
which, as its name.implies, was worked principally for the palladium 
content of its ombut nevertheless yielded also a p o d  d e ~ l  of p l d  
and some copper, was usnot in operation during the year snd, in frrct, 
was hally sold for a trivia1 sum to cancel outitanding debts. Some 
of the om which had been produced at this mine in 1828 and #hipped 
to a amelter inatbe F&rb was trested during the gem, and this gave 
rim'tu the report that the mine was again active. , 
N w  the head of Windbsm Bay, m e  45 miles southeast of 

JUDBBU, development work was in active p r o m  throughout the 
year qn the mining properties of Gbe Jamb Marty Mines. Efforts 
have been largely, directed t~ mnstmction of the surfam plant of 
this company and starting such underpumd demIopmenb as were 
r e q u i d  to  supply the mill with ore. This work occupied most of 
the summ0r7 snd it was late in the fell before the plant was in a 

, condition to  oper~ta The reaalts of this prelimiinaq work h m  
continued b be encomging, and tha mine is said to be in condition 
k> aho.k.rr good prodyckion of gold next year. 

Throughout, southemtern Alsska, in addition to the mining d- 
rspdy mentioned, am many small mining prospects which yielded 



-gold d d n g  the year or rat ww r n d  mining &*.in- 
dim& that they bay shortly h e  producers. Among t& mag 
be &inned the properties in the vicinity of Funtar B q  and 
H r w t  Xdet, near the nofthern part of Abirahy Jslmd. Pl- for 
driving a long d i t  far prospecting the claim of the LaLe Virginia 
W n g  Co., near Wmgell, were also under humion. The fn- 
spiration Point Mining Ca, whom p q r t y  lim n short diBtnnca 
north of S h g m y  and w h m  ore, though containing principlly 
d w r - M ,  carries dm ewme gold, is reported h hem continued 
pm&bg arsd development mrk 

The Willow && district, north .of the haad a9 @& 
&hued to h, as it has b so long, the tsrgest of the Almh 
gold-We ' camp oatside of muthustam It%.: h-bl pro- 
dnctiw, however, shawd a miry marked decfeaae in 1927, being Iearr 
than hdf as much as in 3926, The 1- mines in 'the dbk& 
sre t b m  of the W I  cmlk Minea, fhe Fern b i d  Min- 
ing Go., and tha Msriw-Twin Gold Mming G, but the& 8te 

a few other pmpertiea that pduced a EHle om and a numb 
on wEch some devslopmmt work waa dona No new discwe?ies 
of 'mnomic sigaiflcanm wem repodd to have h e n  nude dm@ 
the yew. The principal mines operated by the Willow Cr%ek Mbm 
were the War Baby and Lucky Shot, but 1- on otbar pit% of 
the acimpuy's properties in this dbtrh hme hen giwn to mall 
groupb of &ern, and this syl?tam is &I to hami been d ~ s s t i h t o r y  
that morn grant8 of $his mrt may be made in the futare. T'he wmnt 
work at the F e r n - h e  h w  been directed l ~@y  toward deWmidng. 
the extent of moderately g o d  ore rather than regtricting mining 
principally to rich shoota. It is e-d that by heressing the 
volume of material handled mte can be reduoed nnd at the mne t h e  
the pduction bmmhd. To handle a larger qnmktitg of ore will 
nmei&~t;e tbe development of more power, and p h  are &dm 
cons iderah  for inataUing a hydrmlectria plant. The mine ant is 
bing developed by the Marion-Twin Mining Co. was f~merly 
hbwn as the W d  Mint or Hatcher propertyt on, Little 8ns;ltns 
River, 6 or 6 8 northkt of Fishbook Inn, The mill of this 
mmp&iy wsa nzn for ons shiht ip day &nost conthuody thfwgh- 
out. tbe apsn msma The ~esu'lts were ao satiaf- to the ownem 
&at t$ey propoee pntting in addit iod stamps before t l ~ x t  mmm. 

Wd-lode mining in the Fairbanks district oontinuw to be cmtemd 
more w 1- c l o d y  mound Pedro Dome, northeast of F a i k b k ,  and 
-nd E&r Dome, west of the town. In the north- Itract the 
principal work ww mainly of a developanmtd or pro- charac- 
ter. wall ~mounte  of ore wem in ther course o f a a  work 

the; pmpctiea of C+ & F e I h n ,  a short d i d ~ ~ ~ m  west of 
Fsirbnks Creek; the McCsrth J proepect, near the. had of Fair- 



?&t& W ;  the Wyoming and the old Bhmd~-H,sU mine, on Ch& 
. Wdi C d ; -  and e property near Ridgetap. It .is mportA that re- 

- . prmpaet&g was ,carried on at the: old Spsnlding mina, cm 
, ' Dmh Creek, and &nt plans are under consid&ion for mkinning 

h.: wmk there, ss the indicatiws appeared decidedly enmmaging. 'Xn 
the k a  west of Fdrbmks fhe most p d u d i v e  work wss at the 
E b  W Muhawk mines, on Happy and Ace C ~ e l m ,  mpmtively, 

. , 
' whum muoh of the season was spent in develqment work, both on 

- $ha .akfrm and rmdqpund,  and &a shortage of wat& serioaaly 
hdimppad the osntinuous operation of the mills. The gnmt nnm- 
bsr snd mall & of the veins make them digcult to totace without 
a&tll~r iallowing them by drifts, and as this is a dow axld expen- 
piW p p w ,  h u  not made ~ i c u o n r r  p&gmw, hhwgh it 
mntinuw b gim encotlmgammt that profitable om Meis may be. 

, devehpd. W i m p ;  the year negotiatiom for the pmh& of the 
..' 4 -' d d  Rgna lode, which lies betmean Em and St, Patrick Cmdq have 

bsen in pmgrwq and amording to locd reporb an Engliah company 
has acquired the property. This lode, unlike most of the others on 
Ester Dome, is a lrsrge M y  of low-grade quart%, $o that, if it i~l to 
bs m f d y  devehped, the mining and miIling of a large amount 
of material will be required. D~velopmnts ab ttb place will be. 
~ ~ ~ h h e a  wi&h inbreat, not only b a u w  the lode is well known and 
baa beem qxainlned by numerous engineers in the pa&, but b e c u e  
th$ will ba thi fi& attempt to mine a lmge body of qmrtz in inte- 
ridr Ah& and thus will give fa& from actual p r d m  by whi& 

. i t ~ b e ~ i b l e t o - e s t i m a t e m o m c l ~ l y t h ~ I t 9 w c t h a t o r e i n t h i s  
prrrt of A l d a  must contain to b profitsbiy mined. In addition ta 
the m& large lade a the Ryan property them 3s geologic evidenm 
w&b indicuim that m e  small richer veins Bimilar to thoee that 
&op o ~ t  st other pl- an Ester Dome may be discovered here also. 

& 
&@aped bgether under the head& " Other districts *' in the table 

, \6n page 10 m a  numhr of widely scattered properties whm produc- 
1 . -tim da-n not be skated separately because to do so would dimlose the 

otltput fif Wkidnal. mines. At most of them mines sdvities have 
? 'been c3antbmd at about the mme mta rn -fore, tbougb in all 

: ,- have beegL indiclatbns of i n m e a d  inter& in gold-IodsF pros. 
pectin@: and dedopment. The three dim& in whit% thh inc~ased 
scti- wm mod marked appear ta have beam mar M e d h ,  in the 

,.Xixc)n Fa-& section. of the Kuakdhm Vnlley ; the N u b  Bhy dis- 
., &ktt nesr the d e r n  extmrnity of Kensi PeaiamIa; and the Prince 

. . 
'PBfIliam B o d  region, including the vicinity of Val&, Ti~keI, Port 

.' : ~,9W&, ma the eonntry adjacent to the Sound; 
.'. The old Pmmn & Strand mine., an Ruby Cr* s tributsry of 

. : kimon ~ o r k ,  had an especially p o d  seaeon, although no new dia- 
I 

M1'-2 



16 MIWERAL RESOURCES OF W K B ,  1927 

m* st tl& pEsoe wem reported, it is d idkk ly  $11(1oum@g bPist  
ttrjle w o n  as one of the producers - of lde gold. Fmm, earlier 
pl~& inmdigations in this r e g h E  the. ore in this W c t  is 
~knwa6 to contain .considerable 'copper in additoe ta gold. +per- 
ently,,homver, only the @Id was recovered in t h  mill, as the G w  
logical Survey has received no word of shipment of coppar ore or 
mnceptratas fmm it during the year. ,At the Wh&n mine, om Hid- 
den Creek, which is about a mile mvth of khe Pearm & Strandpine, . , prcrspeeting was msurned after a discmtinumce of about two gears, 

C 
but no, production was reported. Thare was no new pmspecting .F 

elmhere in this district in 1927. 
Prospecting and de~elapmant work was carried on d q ~ ~ n y ~ . p b t a  

in tha vicinity of Nuka Bay, and several new bad3 were found, The 
principal producing mine is khat of the Alaska BUS lQnes oe , ib 
Paystreak claim. Borne dimurwment has been expmsd that, thia 
didrict has not mom rapidly increased ita p d d o n ,  but t4k.M D Q ~ ,  

at all ,surpriRing, even if its lodes are as p o d  as the mast qtbi&ic 
partiapns predict, for it is an expensive and the-consuming job to 
develop lode mines in la rather remote area unless undertaken by 
amply finmd companies, and so far developments at Nukp Bay 
have h n  carried on by a mall number of man with very meager 

.capitd. T h e  returne NI far seem entirely commemumh with the 
expenditures of time, effort, md money that have been made., , 

Gold-lode mining or prospecting at m number of pl;oss in h e  
vicinity af Prince William Sound WBS carried on at about the =me 
scda es formerly, and though quantitatively the contribution: from 
t l~ ie  region to the total gold production of Alaska was relatively 
mI&:it  ia significnnt a9 indicating that them are lodm here that in- 
vite examination and dev~lopment. ,,Among the more promising 
properties map be mentioned that of the Ethel Min'ing G., on D- 
e n d  creek, a short distance w& of Vddez, where development work 
ha8 now b n  carried to such a stage that  the owners am said to feel. *. 

justi6d in building a mill and will probably taka Ape to do m in 
1928. Other claims in the same neighborhood are the Little Giant, 
Big ,Four, and Milfionaire groups. Pmqmting in the vicinity of - 
Minergl C h ~ k  should be much faciIitated by the new Toad t h t  i~ 
king bnilt up the creek by the Government. lde  gdd.is mid 
to hme been produced at the old Rammy-Rutherford mine, qwb of 
Vddw Gbcier, but no details are available reffarding. ther>~o& at this 
plm,  Nortbewt of Valdez, in the Tiekel district, tba: m h  for 
quarts lades h besn car r id  on at geveml poinh, and ik is locally 
reported that the claims fomerlp owned by Knowlw & Bachan 

* BW, 4. R, me NWOU mrl: *mmtrp: u, 8. G ~ I ,  B U W ~  13011.~92, PP. IP ' I I I~~ .  11928 



" .  
an'- Cmk were t&en over, toward tha end of tho yesr, by an 

. %*end mirtiag engineer in the i n h d  of w&rn purchaserd 
who propose to pma development work on them. 
' 
In the Port Wells district of the Prinee William Saund region 

t I ib  Dibin item bf interest is that late in the fall the MerrilE Mining 
'a; eomplehd the erection of s mill on its property an Bettlm Bay, 
so that, Jtbongh it made no noteworthy production this par ,  it 

i = should be in good condition for lcontinuons operation next smmn. 

I! Several other pmpert.iesr in the Port Wells district were continuing 
* . katk an the claims at shut  the same rate as heretofore. 

Among tha districts which produced a small amount of I d e  gold 
I in 192'7 or in which wrne new developments in the search for gold 

lodea were recorded may be mentioned the Copper Rivbr region. 
northern h a i  Peninsula, p l d e z  Creek, Seward Penhula, anrl 
northern Alska. In the Copper River w o n  a number af lode 
d~~ formerly organimd as the Lncky Six group are said to haw 
h e n  acquired by ertshrn people who propose to develop them as 
soon rrs plans are completed. Rear the head of the Left Fork of 
Ko&a River a prospector found a large body of mineralized m k  
which a r r i e s '  gome gold, though the tenor is low, so that  it could 
not be mined unless it were handled on a large male. Zn the. Xenai 
Peninmla progpecting has k n  resumed at  mvem1 pl- in the 
environs of Beward, which, though not yet yielding returns in gold, 
ia a hopeful indication of renewed interest in this bwbesg. Still 
farther n+ in the vicinity of Moose Pass, m o m  of the finding 
of enormous bdies 02 low-grade quartz that, because of their pmx- 
imity to the railroad, can be economicaIly mined continue to crop 
up and are probably based more on sanguine hdpes than on mldy 
&ndyti$l sampling. However, them are in this same gened re- 
gion n number of small properties, most of which have been known 

, 
fpr some time but have lately been lying idle, at which some p m -  

: p&ng and development work was in p m p s s  during the year. 
No' production is reported from the m i n ~  of the Alaska Minerals 
Co. in the Palmer Creek Valley. Farther north, in the Cmw Creek 
Valley, the Monarch Mining ICo. continued work on the lodes on i b  
property near the head of the dmnrn. 
In t.ha Valdez Creek region, near the head of Susifna River and 

about 60 miles east of Cantwell, on the Alaska Rdlmad, search for 
and the development of gold lodes have been continued with un- 
diphished activity. Tn fact, during the. year a number of the bnsi- 
nem men of Anchorage, together with the ariginal lmtors of x 
n&r of eIaEms, organized the Alaska Range Mining & Develop. 

. . m t  CQ., with a view to raising edequata 'apital to continue the 



dedupmept af--fBP; h m  h d s  and m y  open afi.eethrt 
their true chracter and @Id cuntmt may be 1~11tbfwtdly deter- 
mind 

*2. s nnmk.of p l m  in % w a d  Paainsals lode p m g  dill 
&tam&, b& rn mgnifictmb production hss been reported f m n  my 
of t$sm dtlring the Far, with the pwible exception of the d d  I d a  
chi- near Blnfl. Tha minemlieation of the Bluff locality ham long 
beee Emom and demritd, but during 1927 the claims wers vieited 
by m outside d t i i n g  enginear, and s few tons w a  *hipped to r 
mdter in the S t a h  as a sample for test Tbe m& dgnifi- of 
this abipment lies in its indication of renewed inkrent in the d 
for minable ldss in this region. In northern Alaska the only pms- 
petting fpr lodw during the year which b m e  to the &ention af 
the GeoIogical Snwey consids of the reported find of qur* on the 
MoaMk side of the divide northwmt oWhuap8, aboat wbich them 
has been a little local excitement. No wcurata details of tb fttd 
ere avsilable, md the remotenem of tbe ragion and the akkdnnt 
diffidtiee of development tbmw dwbt on the possibility that the 
find may b~ of economic importanm, even if the ore should prove ta 
tw m e w h a t  richer than the ordinarg rmn of good or& 

U O u M m 0 1 1 1  

.Fincar m h h g  in Blssks retnmedlmuch lam gbtd iq lW?.ithan in 
1E!& Mnch of thia decrease is to be attributed to tld exmpfimdly 
dry  weather that pmiled in pm&csUy a 1  the placer dktricts 
dndng the 4m1y ,part a£ the ~ammw, whemby mpplies of water 
for &ing weire wry ~hort. Not only rn there little rainfall during 
the dlrrly psrt of the sxwn 'but the.mowPaU during the precsding 
wi* in mmy of the districts had h e n  ligh$ so that only a, little . 
wbtm wiw prodaced by its melting. The ahortam of watar a t  only 
r t d m I y  a8ected the ma opwetrrts but sarionsly hampwed even 
the hrge mmprtnies. Thus in the R m e  region during most of the 
curly part of the eeaew the Hammon Canaolidatsd Ifold Fields w a ~ -  
able b operate anly two of its t h m  d d p  fur much of the time, 
and the 1- h m  that gonrca done accountad for B demm of 
mmw&l b n n M  thousand dollars in tfie d n e  of the c ~ ~ p m y ' a  pro- 
d n c h .  ~ firthaxmare, the weather was m cold d- the etrrly prt 
of tha wwcm in mmy of the camps tbat the aeaewel fro& wns mum- 

lnbe in -t and this hampered meny of the smaller 
p l d ,  &ally dredgm mining s h a l l o w - d  d m t a  like thm 
in ~&EI  of tha Bulornon River Vslley. The relatively low water in 

of the &reams and the &ing in of cold weather agsh early in 



t h f n ~ ~ f ~ d ~ n ~ o n o f m i n i n P i s l : m y a f t h e M E t s ~ ~  - 
- .  t han .d ,  thae further d m  prodnction. " When all thm ad- ooaditiow am t a b  into &dm- 

':tbb d d i a e  in ~ u e t i o n  ia ssen to be due to temporary musea a d  
. themfora no% indicative of a l&ing dmh6 in the indnstrg. h 

k t ,  &Sty in. the f w ~  of thm handimps to d i n  the produdon 
at tb amount &ed is clelrr evidence &at the industy as a 

r: whole ia in a M h y  date and that there is every promise of ite 
thawing resl adve'nca when conditions are 1- adversa Further- 

t more, it a h d d  be membefed that in comparing the plitcer pro- 
d u d m  of 1927 with that of 1928 we are meking a cx~nparison with . 
an -ally pradaetiw year rather than with an ordinary one, for 
in the recovery of placer gold wse more thm' $640,000 in ex- 
bf tht in 1826. 

Clonfldenee in the growth of the p l m m h h g  ind* is further 
-d by the b I d g e  that ~everd enterphs thrt - in 
pnmPss of demlopment during the year are fa& ~ppmwhing the 

' 

 tap whm they will b m m e  productive. The expecktion that many 
of them m h r p r i ~  m5ll be successful is amply guaranteed by the 
c a ~ f d  planning md eacurata determination of the B B W ~  f adorn 
in dvanae, BO that the uncertainties of qmulati~e mining b e  bsen 
latgely mvd This more businesslike method of appmsching 
mining venturee is not only apparent in the undehkmga of the 
larger companies but is notieable in many of the gmaller 
Emn the prospector is learning to test his optimistic dmms by 
mom riprous andysie of the a d e b l e  fa& It k trae that in the 

' 

main the l a m  amas in Alaska that have promise of p b r  wealth 
have d m d y  h n  roughly delimited, but there dl remain in them 

. tram many p l m  where profitable mining a n  b condaeted on a 
1- d e  by oompanim able to put in the n-rp epnipmmt, to 
hence the ntmmaty dead wurk that is required b pat the ground 

"inb Anpa for mining, and to employ m-t and a m f d  technial 
rnanagsmt. Moreover, i t  is not o d y  for the large companies that 
opporhuurhuuties still remain, h u m  there are many plerm where 

: i  intelligsaC s h d d  handsomely repay the eflort of the 
individual or d p u p  of miner& It is h e  that them pl- do 

.not promise fsbnlmirly rich b n a m ,  mch as were h m d  in the 
?born days when the places where gold could be obtained eegily in 
@ quantity bnd not yet sll been disoov~red. Thmy do, however, 
dill pramiee s better living than mmy eakwprimx in whi& people 
BOW S E ~ V B  to mmake h t h  an& meet. It i s  dimunaging b one 
Wed ja the deaalopraent of the m inerd  m n r c e s  of the T h h y  
th&,ao few prospectors are now in the hills engeged ia search 
forrmkierah The cost of mpplies is dmitt%dly h# h the more 

. mwb distriata, but w h  year facilities are improving m t l y  ovcr 

. . , ,  
. . 
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4Imm.of ;; thei d a ~  and hawledge of conditions- is beaoming 
mom readily accessible, so that while the returns thst may be ex- 
pctd are lower, there still remains a favorable bdmce that should 
be m incentive for the enterprising prospatar, whether s lnrm 
company or an individual. 
. ,Fwm. the description already given of the general methods need 
in collecting and inferpmting the data that form the b&s of thia re- 
port,.it is evident thak the problem of obtaining accurate d* m- 

% 
gardiag the pdnction of placer gold is greater that that for any of .c 
tbe dher items, owing to the great number of mall producers, who 2 
are k d d y  muttered, some in the most pernote regions, and many of 
whom do not furnish complete infomation becrrusc they do not h m  
the mmns of giving. precise details. Howmr, eswy efTost has been 
made to check the infomation fmm various sources md to adjust 
discrepancies. AB a m l t  it is believed that tbe figurn for the total 
placer production are as clasely in word with the actual facts ns 
they -can rewnnbly ba mmttde. The wrmt distribution of this tuhl 
among the different districts may h l v e  considerably p a f e r  errors, 
md a1thongh efforts have k n  made ,to guard against errors of this 
sort the quelity of the data u d  does not juatify estimates for the 
different,.di&ri& closer than the nearest thousand dollam. It should 
be did, however, that in spite of rouniding off the fiwm in this 
why;the cornputstions thst gave the ground work for the &ma& 
wem.~arried out wherever possible to the nearest dollar; 

, . H M t & # b ~ p ~ ~ C 4 b @ h b 1 B W d I ~ ~  

sovmcmnan A u n u  . J 

Alt;hongh. thb preceding table &om t?mt mthmskm A l h  
mu& s very large proportionate increase in its placer prodaction in 
1921 a m  Wt for 1926, the amonat of gold mpresenbed by that in- 
mm is actually very small and d m  not indicate any very marked 
zhaqp in the placer-mining activity of the region. As ia well Bwwn, 
the physical character of moat of southeastern A]& is not mch 
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a8 b hold mnch promise of extensive plwrs. The topography of 
. must of tha area is mountainous, with precipitous s l o w  leading down 

, 
from the crests to the man watem or to the d e y  floora h the 
" pdundle " them ara almost no beaches along the coasts in which 

.concantration by the. sea has been effective, and the undertwater 
sIopes in most places prolong the h p  ahwe-water slaps to mn- 
sidereble depths. Even in the lowlands of the larger streams sort- 

: <. 
ing adion, which might have produced placers, has been relatively 

1 ineffective, becsm most of the vallep have been occupied so 
< - reoently bby glaciers that normal erosion pr-ocem have not long 

been at work, and any depasits that may have been formed long ago 
have been more or less thoroughly removed or distributed by the 
gleciem. The three principal districts in which placer gold is mined 
in southeastern Alaska are near Juneau, in the Porcupine district, 

, and nsar Yakahga. 
Xn the vicinity of Juneau practically tbe only placer mining in 

1921 was ia the Silver Bow Basin, where a little work has been in 
progres9 for several years. 
In the Porcupine River district the moist aEtive placer mining was 

on clssirrre of the Porcupine Mining Co. During the season the long 
flume which the company had started building the year before w ~ s  
completed, so that water was aw~iIable for hydraulicking. Although 
this work was not finished until late in the m n ,  the company 
ehould h in condition to make an early start in 1928 and demon- 
strate the placer possibilities of its claim. A few mall develop- 
mentg were also under way on the AIaskan gide of the boundary, 
snd renewed activity is reported on the Canadian side. 

Placer mining in the Yakataga district was confined to t h  m a l l  
- 

m p s  h t  were engaged in mining the beach deposits that extend 
dong the const. The returns from the individual properties: were 
compamtively mall, so far as the amount of gold was concerned, 
but large in v i m  of the low mst of production. The exposure of 
thwa depmih fo the waves of the Pacific precludes mining them on 
e large scale with extensive epuipment, but for small camps of one 
or two men each they continue to yield ~eversl thourrand dbllars a 

in gold. 
00- m aEa10a 

Pi- gold is produced in three principal didxi& in, the Gappar 
Ever region-the Nizine, Chistochina, and Nslehina districts. In 
ttts N-a district practically the entire produetion came from prbp- 
&ies of the Nimlai Placer Mines on Dan Creek, and the Chititu 
Mines, on Chititn and Rex Creeks. Work at both these campa was 
intempt& for many days during the later part of the sewn by 

rains that started about the middle of August.' Althoug.h the 



e a t  W a  &t mriousIy dma& moat of tlie bddgcrs wB@ t ' b  
dat &hi hydiraalicIrizrg wss wspenddl. h a re'Burt the pt.a;du&on of 
b h d r  gold *aa wmmbat less thgn in 1926.' In tha Chistachma 
& d c t  the Slata Creek Mining Co., on Slate Creek, was the only 
opa&tor' thht reported m y  noteworthy prodnction, though pmhc- 
tim -Bt that place was on a considerably smaller scsle than in 1926, 
p ~ b b l y  owing to the drought in the early part of the ~n and 
the heavy reins in the fall, In the Nelchins &idria all the mining $ 
operations were mall and yielded a total of only a few thousand -L 

dollam. In addition fo the larger mines a b d y  mentioned there ' 

were a nnmber of one or two man parties on several of the streams 
mgapd in pmpecting or development work thet yielded small 
amounts of gold. One party of this sort was pmqwthg snd doing 
&aessment work on the claims of the Ala~ka Middle ~ o r k  Mi@ CQ. 
on the Middle Fork of Chistochine River. 

Xn ,the Cmk Met-Busitna region are included the placer camps in 
Kenai Penhila and ad jmnt country, .the .YenttmCache CI.eek dis7 
trict gad neighboring fields west of Smitna River, and, tha Paldm 
Creek district, mar the b e d  of Suaitna River. Dry msather in 
tha &ly part of the seaeon and heavy rains in the fall hampe~d  
mining, 90 that the prductioa from t.he region showed a consider- 
able &cmm from that of 1926. Another cause of leqmed produe- 
tion was i d l m  of the hdgp on Cache C d ,  which had been 
damaged late in the summer of 1926. and which in the paat has mined 
a p a t  deal of gold. 
In the Pentas-Cache Cresk district no new dbmPeriee wem made 

ar new mines opened up. The patest; amount of mining wae done on 
CachLCreek and its kihtarim, hiuggat, Thunderl Falls, md Windy 
Creek, where about 35 men wem mining more or 1- mntinuswly - 
throughout the seasun, On Peters Creek and ita tribukarim, Era, 
Pmrman, Willow, Gopher, and C o W w m d  C m h  were a numhr 
o f ~ ~ p a , g m p l o j r i h g h s ~ s b o u l t 2 0 m e n i n ~ w a r k  To 
the north, in the basin of Tokichitna River, three parties of a single 
man atch p d u d  a little gold from bar, Ramdyka, and Long 
Creeb, tributaries of the main stream from the west. To the south- 
WE&, Sn the Faimiew district, the season was spmt mainly in pros- 
pwthg and dm1opm~nt work which yieldd cmly a smell mmmt of 
gdd.  The only production that wae reported b tbr h1Opia31 
Survejr from thie didrict came from Mills Crwk md Nobbac Gulch. 

All the plwer mining in Henai Peninsnlr in 1927 was done at a 
n a m k  of widdy distribnted ma11 camp, none of which p r o d u d  
more thm a few thousand dollars in gold aad many of them; oP3y 



a fewhmdd dollars. Probably not more than 20 men ham been .- in plmr mining at any one time in IW in this whole 
s s o n .  The large& mines were on Crow Cmk, near Oirdwmd, 
nwth of TmPagain Arm; on -on River wuth of Hope; 
~ n d  on L p x  Ccsek, in the Sunrise didrick. All thm placers have 
k n  h o r n  bnd mined more or lass extensively for a numbex af 
yeam, rn thflt their production, although encouraging to the owners, 
d m  not indicab eny new strike. 
fn the V a l d ~  C h k  district, which lies soma l95 miles north of 

,Ahchbwge and near the head of Susitm River, abut 40 mil= in an 
air line of the d h k a  Railroad, prmpeding for boCb lodm md 
p l w  hm taken on new activity within the last two y m  Them 
is p d c a l l y  only m e  camp, however, which prodtad mom a n  a 
few hundred dollh~hrs worth of pl-r gold during 1927. This larger 
camp employed a t  tinaw aH many as five men and was mining bacb ' 

d h  on the north side of Valdez Creek The work was practically 
B conthuation of that which has been in progress in this district for 
a number of y e w ,  arid na noteworthy new dimperiw have been 
reprtd. 

-ox *- 
Y d m  Vdsy smbimees a tremendous ertant of hmitorp, and 

s M  tbFDUgh it from one end to the other axe many ermps &st 
ham pdrroed wme pEmr gold. Them camps, for cmvmhce of 
d d p t i o n ,  may be p u p 4  into seventeen more or less distinct 
tracts whose boundaries in some plaees nearly omlap thorn of an 
adjacent tract w in other plaw lie far remote from their nearest 

' 

neighbm. T b  ~ ~ a r i w  of t h e  beta do not nemmarily m- 
sprmd a thm of any of the legs1 subdivisioh or recording d i e  
tic% but have been adopted becausa of the relatdl intereste of the 
mining camps which are thus brought together. For instance, the 
mines in tbs western part of the Yukon Valley have been grouped 
toether and de4criM under the term Marshdl diskiet, b u s s  
Marshdl is the principal supply point far a, large arm, embmaing dl 
the mining activities in the Wade Ramptan and mdjwnt recording 
districts 

The gmm I.esalt of placer mining in aU th- districts wm n pro- 
duetion oP gold worth $1,282,000, nearly $250,000 1- than the pro- 
dltction of the ~ a m e  region in 1926. This decrease b largely sttri- 
butable, to the radverss dimatie oonditions whereby in m& of the. 
districts there ww an wuh shortage of water during the early part 
of tb8 -on, and tb rather early c l m  of the wason by cold weather 
in the fall. In the following table the mvem1 districte am a m &  
in,* order of their placer production in 1921. It should be noted, 
bowqm, thrt although the total placer production credited to tha 
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Y&~I Valley is ,belimd to be correct as ststed, them is nn- 
certa>inty aq to the correcfnssa of the distribution of this btal ammg 
the &rich, ~ U E I  of the large number of amall producers, their 
wid& scatEed distribution, and the failure of many of them to 
slzppiy assantid d a d  Checks on the estimates for them districts 
are wpecidy difficult to obtain, became the same gold miry p a s  
through sev& hands before it, finally reachw a. bunk, m a y  office, 
or mint end thus may appear to come from a different district than 
the pne that redly produced it, or s man going out from m e  of 
t)le mmote didrich may take along with him t@ gold from many 
m b ,  other than his own, tbouph when an lrssay receipt is imd 
it appears that the gold ~ a m e  entirely from one proprty. In spite 
of t k  nncerhinties, however, every r e d l a  pmutian has 
bssn taken to guard again& e m m  and to keep the estimates in 
a c c d  with IbU the available facts. 
In-the foI,lowing hbIs  two smdI districts, the Richardson md 

Chttqddar, have been grouped with larger oneq the Fairbanks and 
K o p h k ,  respectively, and two other m a l l  districts, the Rantisha 
and Bonaif~eld, have been combined, mainly to amid disclosing 
individual production h m  some of the m a l l  districts where tho 
bu& d the placer gold has been derived from one or two mines, 
N o d  af them mal l  districts, howewer1 produced as much as $10,000 
in pE&r gold, and mme of them only a few thousand dollars. The 
cm~fnatians that have been made do not affect the relativa dmd- 
iqg d the larger districts to which th~-smaller mes have been added. 

Thg region adjacent to Fairbanks hlrs long beem snd. stp is the 
main plncer district in the intarior of Ma&& though it mffersd the 
greatkt declrease in ptacer production 02 all the districts in the 
Yukon Valley. Part of tbia decrew arims from the fact that in the 
records far 1926 the Nome Creek dredge was conqidered by the d3.eo- 
1ogiml'Sumey to be in the Fairbanh district, but as i t  more correctly 
bplorgp in the Tolovana' district, it has h e n  accredited tb that district 
for 1927. The p & e r  part of the decrew, howem, must be at- 
tributed .to adverse climatic conditio~a. fn the Fsirbsnh district 
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tbeoubtmdmg item of interest continue to d a t e  fo the prospectiag 
Wig carried on by the Fairbanker Exploration Co. Many of the 
diverse lines of work that have been. in progress by this company 
in getting ready to mine certain of its exbsive holdings on Chat- 
a n i b  River md its tributaries approached completion during the 
year. The construction of most of the siphons on the big Chatanika 
ditch, the completion of a great powerhouse for generating electric 
power from coal for the operation of the dredges, and the thawing 
of extensive trtlcte of ground in Goldstream and Chatanika Valleys 
were among the mjor accomplishments of the year. The cuhine- 
tion of the first stage of a part of this enterprise may be considered 
to have been achieveb when in December the materials for the first 
two of the great dredges that the company plans to use in mining its 
glaoer gromd arrived in Alaska and wPre expeditiously carried by 
ths AIaska.Railroad to the sites at which they are to be k m b l e d  
and s t s t  work. Them dredges are equipped with buckets having & 

capacity of 10 cubic feet each and, in ell parts that am subjected to 
severe strains, are more ruggedly constructed than is usual for 
dredges af 60 per 'cent greater capacity. Tha assembling of thew 
d r e d p  ahould be completed so that they will h in shape to run 
for several months during 1928 and watly sweU tha prcrdwtion 
from the Fairbarb district, Although these first larm d-s 

. mark the culmination of one stage of the company's enterprim, it 
must be remembmd that the entire project calls for the budding of 
mveral more dred- and entails work lasting for more than a score 
of yearn. There still remains much preparatory work to be done 
before the entire project is in iltll swing, md even thm i t  wiU take 
many yeam bfom all the placer ground that the campany now owns 
bas givm up the last of its ti-mure af gold. 
The greatest amount of placer gold received in the Fairbanks dis- 

irict in 1027 was p r o d u d  by the dredges of the Fairbanks Creek Gold 
Dredging Co., the Tanana Valley Gold Dredge Co, on Fish Creek, 
and the Chatham Gold Dredging a. on Chatham Creek. M& of 
the placer gold that was pm1umd in the Fairbanks distrid by hy- 
druu,ulie or openeut methods of mining or drifting came horn Ester', 
Pedro, Twin, Doms, Smallwcm?. Big Chena, Chatanika, and Little 
Eldorado . C m b  and their tribuhries. SeveraI thousand dolIars9 
worth of gold in addition to the pductibn from the dredges was 
slso reported from Fairbanks Creek and Fish Creek. There were 
a numhr of smaller camps in the valleys d several other streams, 
whom pmdnction, though individually only a few hundrad dollars 
or at most a few thousand dollars, yet in &0 aggre~late equaled 
or w d e d  the production from soma of the creeks already named. 



~d-b  4&& M a  five EMhw bofn#* & to&J,$f &$,t 
&eG were ~11gagd in mining dut;rtig the season of I%%'., Two of 

cam* were on Demwmt Mch,  a tribuday of Ba,& Creek, 
two -were w Tenderfoot Creek, and 'one was an Moore . k k ,  s 
t r i W y  of Buckaye C m k  Tha Eotial p d u d o n  from this dis- 
tiict-ttmomkd ta only a few thousend dollam, and the work was 
dooa on deposits which have long been known and rm whih.bere 
h a  been desultory mining for many years Not far trom Richard- 4 tion and south of Tanana River two gronps of pmpctors ham 

01 b prdapectiog plaeer ground on Eiavags Creek and ite tribu* 6 in tse Jarpis W k  basin, and on Rainy h k e n d  its bibutnrias, i 
tke Big b1ta  Zver b&. East of XLicbnhn in the valley of 
'Gwkpaater River two m a l l  groups of pmprties an reported h 
h*.h d'evelopbg placer ground On Central Creek and Michigan 
C d  This aopk was mainly of an expIoratoq type, &nd BO ~ep6xlts 
of t h  m l t s  hem been received by the h log ica l  Snrvey. 4 

h9&e h o l m  district about 80 men were engaged in plam ittining 
&ring 1927. The greater part of the gold recovered m a  mind by 
the two dredgers belonging to the FIme Dredging Go. 'Pa& and 
Little Creeks, and the dredge of the fnnoko Dredging*&. on - U W  
Creek, which was under lease to F ~ B &  Jbaqnin. MI d a g  w m  
'mad handicapped by the shortege of water during thLw+ pa& of 
tha &bing season, which wm followed by an arly -up. Next 
to- cblghg, the most pmductiva plrscsr mining was'ew0phr Creek, 
'w%a% f a r  w a r a t e  compmies were at w e .  Of tltme CloZEns & 
Had and M~ier $ Berg were the most ~ 0 ~ ~ ~ .  C)n- C m k  
the hg& pmducer we N. J. Vibe, ~ l m  mind +$?a s alip-line 
ep. On Sprnce CneeZr w h  two h i m  pJ.mx@ m p s ,  and on 
Pictar Bulch them was one. WB mining was In pmgr8ss in the 
%mi district, which lim to the mrth of the b k o  district. On *he 
whole, there were no notable new d n h g  developmen@ during the 
year. The et~ent that geems to hme beem reprded by the mi- rta of 
m&f gnificam to them wits the partial completion of a g o d  mad 
Ww&m '-Ophjr and T a k b  an the Knskokwim and a m d  up Little - 
C m k  Both of these mais &auld m i s f  in mlwbg the eost of 
-ing kpph and t h u  enmuage new .dePebpmt~Cg~ 

/ Tka shrbge of watq in the Tolovans di*ictf which d m d  
tb munt of gold that w a ~  won by open-cut or drifkhg rnethads 
of m&g, wssr largely off& by the production by the Mom0 Creek 
d&@, thkh ppas built in 1926 and nm only s ~hort perid in that 
p r  but in I€@? mined for more thm 160 dsgs. This dredge, b u f d e  
of ita proximity to Fairbnb, was wmkd among the Fsihaks 
dmdga k the lsSB rem but ae it ml ly  lies in the Tolmaa drain- 
a* bush it hes been counted in that didrict t h i s  par- Escluei~e 
of tb gold mined by the dredge, considenrbly more t h  half of the 



4 
p k w  output fmh the Tolovnna ,district m~ rmommd by dridt min- 
ing! d, &a% the camp is buq the year spound. Mast of the 1- 
pmdueikbg &es are w Liven@ Cmk, but a mnsidernbie m o u n t  
m e  X ~ r n  gome of ite tributaries and a little from smsU northern 
tributaries to Tolavana River. Even under ordinary conditim the 
supply of water in this district is small, and with a @ s e m  such 
as 1- the minem have been hard put to it to get their dumps sluiced, 
and some of them mport that they have only partly succeeded, so that 
eoale of the gr~wl that was mined dtlring the winter of X9S97 
has not get ridded np its gold content. Although this gold-bring 
niabrid wm mined in 1927, onfy the amount of gold that was actually 
recovered fmm it is counted in the production m r d e d  for that year. 

The m r d  for plucer production in the Tditarod district shorn 
h t  in 1927 the.greater part of the gold was reconred by means of 

,-;two dwdges on Otter Creek in the vicinity of FIat, one operated by 
' tbe J .  E. %ley Investment ICo. and the other by the North American 
Dredging Co. Records of the production from the individual claim 
in the district am exceptionally incomplete, 86 that reliable details 
c o w ~ n g  the different mines am not availBb10. The markedly 
smaller production in 1927 than in 1928 is to be attributed to the 
dry m m n  knd the early freeze-up. 
The ICophk M c t  mUy mmi& of $ h m  ratheF &in& md 

widely saprated p l w r  areas nmdy, Hugbeg and vicinity, near the 
mtb-mtml part of the Koyaknk Valley; Hogat~s and vicinity, a 
ehod dime to the north; and the northern part of the Koyuhk 
Valley from Belkles to the bead. Miaing in the two mom southern 
placer camps was pctically negligible, so that the record of their 
d mtput bas been combined with thmt of the more productive 
northern t d  To this already extensive trwt has been added the 
Chmdalar &on, ss it is more or less d d y  tied p p p h i c a U y  and 
p1agically to the Koyukuk. The amaunt of gold produd in the 
C h a n a r  district is relatively but B small pa* of that pduced  
from the tributaries of the upper Kopkuk, rao th3 its inclusion h u  
little on the ltotsL In the north'ern part of .$be Koyuhk Bssin 
them wem M m n  15 and 20 camps that am reported to have re- 
covered some @ld, At some of these c a m p  mining wss in pmgmm , 

during; both the dater and t h ~  sununer, but st others the work was 
cmried on only in, om season or the other. Mining was mast active 
aa Nolan Creek, including Smith and M i h e l d  Creek In this 
o d e y  .five sepamte phes of miners were employed in the winter ' 

and four during the smmnar* On Hammond River, including with 
it Vamont md S&fk C-, thnae different camps were engaged 
bin mining during the winter and two during the summer. The De- 
troit Mining Co., which for the last two years has hen perf* 
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p]ms for mhhg,the deep gmmd &t tha mouth of the Hsnmond 
River ,WBC~ fnrth~r del~yed this m h  by the low water, which pre- 
v e n d  completion of the task of freighting supplies from B e t t i  t. 
t h e  c l p h s  As a result of this delay no ~ p m g n s  wss made on 
opening up the  company?^ ground at that place or in the construc- 
tion of t h ~  projected ditch from the North Fork of K o p h k  River 
to the Fsenches of Nolan Cmk Other creeks in the northern part of 
She Kopkuk Valley when some mining was in progress were make- 
up, P~mupine, Take Creek (the one tributary to Bettles River), and 
MMlq and '8maLIer prospecting p a ~ i e a  r e p o d  having recovered 
few h g n d d  dollars in gold from placers on mvenrl dher cmeka. 
Thpre are kw mining di~tricts in Alaska that are as i n s c k b l e  by 
m@ar means of transpodation as the Koyukuk. It, i s  not snr- 
prisiqq, therefore, that many of the operators are &ding that the 
hire of, commercial airplatleg to take them in tn th'e camp is' the, 
spring,vd bring them out in the fall is a real economy. . . r ! 
Thec&& noteworthy new development of the year ip the Hot 

$prin& district was the completion of the dmdp of the American 
Gmk h h g  C30. and tho beginning of mining with it. As it waa 
not coqqletd until late in August and ss the season closed early is 
October, it was running only a short time, but all mports indicate 
that + te9h under working conditions were satidactory, nod the 
owrs,,J?ok forward with amranee to a successful e w n  in 1928, 
The;-matest production from the Hot Bprinp district was reported 
from dffift mines of the Mohawk h d q t i o n  on Woodchopper C m k .  
In &&tion ta gold, considerable placer tin was recovered. There 
were I$ to 16 other mining camp scatbed through the ragion. A 
few of $hm recovemi several thousand dollam in gold, but in general 
th. camps consiRted of only one OP two  individual^ each and their 
p d c k i o a  of gold ranged in value from a few hundred to fi few 
thowand dollars. Shortage of water for mining ~ieriouslp curtailed . 
the production of many of the mall camps. 

'Next to the Fairbarb dietrict the greatest decrease in phm-gbld 
p d u d $ a n  was in the Circle district. The Zargagt single cause of 
this decream w w  the idlenessl of the dredge of the C, J, Be? 
Dredging 6, which has yielded so much gold in the pa&. The 
reamn @ven was that the gmund ahead of the dredge is too hallow 
for it tb handTa economically. All the mines wing open-cut methods 
report an unusually dry season and conseguent ~hortage of water 

.for mining. The l q p t  operating mines were those of the Berry 
Holding Co., on Eagle Creek; the hydraulic plant of the C. J. Berry 
Dredging Oo., w M d o n  Creek; and the nine of John A. Ander- 
mn, on, Mastdon Creek. Although them were nearly r score of 



smaUer placer camps, m e  of them p d n d  more than s few thou- 
. , 

<srW Y sand dollam in gold, and some nf them not more than a few hundred 
d o l b  

- . ,In the Ruby district the greatest amount of gold was mined on 
- Poorman Creek, where three separate camps were drift mining during 

the winter and four camps were engaged in either drift or open-cnt 
mining during the snmmer. Other creeb on which mrne productive .. 

-i m e  was done during both the winter and the summer were Dun- 
an, Gmnstone, and Solomon. Winter mining only was done on 
Timber and Monument Creeks and Cox Pup, a t'ributary to  Big Creek, 
add open-cut mining during the summer on Flat Creek. T h e  occur- 
renee of placer tin in many of the deposits of the Ruby district has 
long been hown, and during the summer of 1927 a number of miners 

. reported fiding considerable placer tin in their concentrates. So 
much interest was thereby aroused that a mining engineer was 

. engaged by private interests to look over part of the district with tr 
view to determining its resources in h t h  placer and lode tin and tho 
possibility of working the depo~ita for this metal. 

Lack of water for mining wriously handicapped all placer oper- 
'> ationa 5n the Fortyrnile district, but t h i ~  shortage was especi~lly 
" i: .keenly felt at the mine of the Walker Fork Corporation, which uses . 

a drag-Ime scraper, and ~t the large hydraulic camp on Qack Wade !. 
Creek. Mining in the Fortymile district is conducted at many of 
the mines both winter and summer, but the winfar pduction is not 
more than s fifth of the summer production. About 50 men are 
engaged in mining in the district, md most of the camp consist of 
only one or two miners. Thus 26 camp8 were ~eported to be p d u c -  
k g  in 1927, and one of these emp;loyed 18 men, so that the average 
of dl the others - leas than two men. In addition to the p l d  from'. 
the mines on Walker Fork and Jack Wade Creek, already mentioned, 

I some was produced from camps on Chicken, hgle ,  Canyon, and 
Franklin Cmks and Fortpile River and two other smell camps on 
Jack Wade Creek. 
Like the other camps in the ezbdern part of the Yukon Valley in 

Alaska those in the Eagle district were so short of water in the early 
part of the sumrner that mining was largely at  a standstill for more 
than a month, Seventymile River md its tributarim saw mod of 
the mining activity, nnd its nines yielded about two-thirds of the 
h t s I  placer-gold production for the district. On Fwrth of July 
Cree% three plmr camps that together employed about 10 men did 
&he Work. One m a l  camp of two men reported some production 
h a  American Creek. Elsewhere in the district a little prospecting 
and development work was done during lB1, but the yield of gold 
f ram fhem,placers amountad at most to only a few thousand dollars. 



No nrnr dkowrks of n& were mportad from my part of $be dis- -JP 

tpict. 
ZdMe deffnitk information hsrr been received by tbe GeuWcd - - 

Suvsy m b mining activitiw in the C h h n  dirstrict ( l d f y  mild 
Shnshane) in 1927. h m  l e ~ ~  a,uth&Wive a o u m  it wwss d r c t e d  
that the pmduction Rom that district did not exceed $16,000 and 
possibly wns sewed thousarid dollam less, There were only a few 
small mmps in the district, and they wem all badly b u m p e d  by 
the extremely dry s ewn ,  which seriously cmtdd the amount of d 

water available for mining. 
Production of pIa~er gold h m  the Rampwt did&& in 1W 

wm abut  the arame as in 1928. The principal &e wm on Little 
Minook Creek, end the rest af the gold mme from a n n m b ~  of 
small wp & t a d  thmugh the district, none of whiah produced 
mom &an a few thouslrnd dollam in gold and mmt of them oalg 
a few hundred. 

Willow creek rrns tbe so- of m m t  of the plmm gola t,~& 
wm mined in the h h J 1  didrid in 1W7. In the northern 'part 
of the d l w  of this steam sre ~evem1 small camp of w e  or mom 
pmqmtom w b ,  md farther mnth and emst, e && W n m  
M a w  the point where the creek lwm the hi% is a hger  camp 
that is mining with a special form of loom-line scrsper. The p m d  
that is being dewloped with the m p e r  is especially difhaIt kt 
mint$ aa it mtJm many boulders of greenstone that too law 

I to be hradlad by the scraper and mnst; be disposed of 6y h&d lsbor- 
Much o$ the early prt of the amwon wrrs qent  in oonsttmctiun work, 
m th& this plant was in omtion ody  a few months. Pmqediag 
by twa,men, which yielded s mall w~l~ l t  af pld, ie m p r M  to 
hs?e bapn continued in the cea tr~ l  part of S w k  Vdey, about 
6Q & northeast of Marsh&, md one pmqiwtu~ did a l W e  mining 
on Bustsr Creek. - 

Very little d n g  work was in p- jll tbe B~nnih ld  and 
RarYtisbna didrich ia 1097, and dm& no details sre avail&h re- 
garding m y  of the individual projects. SlightIy mom gold a p p m  
to have,- mined jn the KantiQna thm in the-BonnifiaId district, 
but it i ~ ,  mident fwm the mallness of the total production that the 
outpat horn either dietrict wss, at moat, worth only a few thousand 
doll- This m o u n t  of gold was nainsd by s number ef pmrpctops, 
few of whom mmvemi gold worth as much ae a thowad dollam 
Wabr 'fir mining w w  extmme1y scanty at mcmb of the claim 
thr0ugBmzf the, fimt part of the summer, and saw of the small 
c m b  were nbdwtdy dry thmugh July and eerly An* condi- 
tim the$ bm not hhspped before in the laet 20 p m  



td  . 
$ 7  '- m thm p-pd di&& included in the K&Mm 

, Tegion where gold pI-n were mined in 18%'. Them, for mnm- 
'-' ' - ienm, are here &led f i e  Momt MdGdey district, the b r p  

. town-Tuluksak-Aniak district, and the Goodnewa Bay dietrid The 
Mount M d h l e y  district embrecas all of the astern part of the 
Kmkdmirn Valley, but mining work in if was more or lea Imalieed 

;  round M&mth, Taotna, and Medfra. The hrgetom-Tuluksak- 
A 

&ak district embraces the weshxmtml part of the Kuskokwim 
Y a l l ~ :  Georgetown is a small settlement on Knskokwim River 
abont 45 miles muth of fditarod, and "Z"u1uksak and AaiaH Rivers 
enter t h e  Knshkwirn from the south about 30 and 80 miles, rsspec- 
t idy ,  e& of Bethel. Goodnews Bay is on the W side of Kw- 
h k w b  Bay a h n t  40 milas nod& of Cape Newenham &nd about 125 

; mIlm in an gir line ~011th of Bethel. 
The la* hdividnul producer in these distriFts was the dredge 

of the New York-Alaska, Qold Dredging Co. on Bsar Creek in the 
Tululmak dirrtrict. Details mgmding work at this place are; not 
a#ilabl~, bnt as the pduet ion  was approxhahly &a same as in 
1996, it s m n ~  evident that no new noteworthy devdqnnente took 
place d&g the par, but that work was mccessfnlly carried w at  
about the same mta as dnring 1928. No other dredges wem op- 
e~ahu.3 in tbe Knskohim region in 1927. The dredge of the En5 
kokwim Dredging Co., which for saveral yeaw h a  baen mining sa 
Candle C w k  aad in the vicinity of M c h t h ,  was idle throughout 
the season, and no +on Erm been heard of its early resumption 
of mining. 
In the MonaL M & i d q  &on the gmaht amount of -gdd wss 

p m d a d  by miners on Candle Creek and itcs tfibuterie~, but several 
c a m p  an gtfsems sdj$cent ta Medfra, farther the Kuskokwinz, 

= neport a larger production than. heretofore. Among the dream on 
which gold placers were mined may be mentioned Hidden, Eagla, 
Ruhy, and Birch C m h .  Some rumors of placer proapecta in re- 

-- mote parta of the W c t  have h e n  heard, and m~eml inquiries 
haw been m i v e d  regarding the possibility of finding placers in the 
sbuthm parte d the R;uskolrwim B&n that lie a d j w n t  to the 
h~adwatem of atream draining south and westward i n b  Bri-l 
Bay. So far no rep* of the productiw of any appmiable man- 
titiw of gold from t h m  a m  have been oodmad, t h q h  much of 
th unexplored axea fa the wuth of the Kudto- deerpea inteUi- 
pnt proepectiag. 
h fha Georptowm district prectimny t;he onIy mining that fnr- 

nirW m y  appmiabls amount of plmr gold in 1927 wae on D&n 
'4,. mroiaa-e8 
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dreek. h the Anisk-Tuldmk &strid, in dditim to tbe dm++, 
a faif& large pmdnCti~1 was reported fmm Marvel Cmk, tribn- 
t q  6 &$olomon River, which in turn flow# into hi&, and from 
~ a r i ~ o &  Creek, b Kwethlnk River on the w& slopes of the KUR- 
kokwim Mountains east of Bethet Small amoamts of placer gold 
we& mported to have k n  recovered in the mum of pmqmting in 
the vicinity of Marvsl Dome and at B few points in the Boar Creek 
Valley, east of the dredge. 
In the Chdnm Bay region the pIscm-gold production mane from % 

five cumps, one each on Watermuse, Kowkow, Olympic, Bear, md 
Butte Creeks. In addition to &em m a l l  producing camps, one man 
spent practidy all summer in prospecting with hand drill on 
&mlilt-River and its tributmiea. Much of tha tmct that was drilled 
is said to have had about 20 feet of gravel overlying bedrock and to 
have &ded acornaging prospects of @Id. The Goadnews Bay 
district is p & d y  the only one in Alaska In which.the minera m- 
port that there was an 'Cabundance9' of wetar in 1927. A short dig- 
tans muth of Qwdnews Bay them hw baen mnaiderebla inter& 
shown jn prospecting for platinum. Further atatementa regarding 
this work am given in lahr d o n  of this report which treats of 
platin-. The fact of significmoe sb, far as the prdnction of 
pl-r gold is mnmrned, is that almost no @Id ie d a t e d  with 
the platinum, mly a few mlom of gold being found with mom h n  
8 ouncm of platt0.m 

The pradnctim of pl-r gold in Seward P* in 1997 wes 
abodt $600,000 lees than in 19%. Thh bald statemant at first ia 
M d I y  diqni- to anym~~ m m e d  with mntmniQ of placer 
pduction in this region. When, however? the decline is ansly& 
mom domly, it is Been to be a m b l e  hcident rnthkr than an 
ominows sign of the waning of the indudxy. In tbe fmt place, it 
should ba =em&& that in campwing the production of 1997 
wi th  thbt of 1926 we are nsing a very hi standard, becautm in d 1926 the plnar-gold production from Sswa Peninsula ma $784,000 
greatm than in 1925. Furthermore, the opening of the mmon in 
1W wm exceptionally late. Thus it TRIM almost the laat of June be- 
fore tlm fimt hat8 m h e d  Nome from the States. On them born 
were mkny of the miners mnd mine d c i &  who had spent the wintar 
in the S t a h  and whoae return wgs egmntial to pntting some a€ the 
properties into full operation. In many placaft the -rial 
remained much longer than urns1 and therefm'ddayed the begihng 

I 
of @me of the pmj& or d u m d  the amount of work thd d d  b 
amrnplished. At meral of the mall dredps, where the mwmd 



frat& lrrsted even into Angn~t, the buck& would be hoisted up only 
tilled or the dredge would have to leave the mom didIy frozen 

mstsFial and kmp trying to find thawed spoh, thus mguming time 
and reducing the amount of yardage handled. Coupled with the 
late mason was an unusual shortage of water for mining? and this mn- 
tinued into August. This still further hampered pmduction, and 

-7 many of the m l l e r  csmps simply discontinued mining, ~o that when 
more plentiful. raim came, later in the pewon, they had c l o d  up 

+ .their plank and were not in condition to take adv~ntage of the water 
during the short time remaining. The dearth of water was not only 
felt acutely by the smaller mines but was alss extremely hard on the 
Impst mines. For idstance, the Rammon Canm1idat.d Gold Fielda 
was not able to supply sufficient water to  maintain its three dredges 
rand~th~  nttendant thawing and so was forced to keep me dredge idle 
for w d s ,  This itern done would account for a very apprecia- 
Me part of the total decrease. 

More than 88 per cent of the fotal placer produ4011 of Sewad 
Peninsula ,is mixled by 17 d d g q  I or mom of which were active 
in practically every one of the larger districts of the peninsula. 
Additional dat8 mgarding dredge mining in Seward Peninsula, as 
well fm in inher parts of Alaska, are given in a later section of this 
raprt, In the relative order of their output of placer gold in 1927 
the &&ti& of Sewmd Peninsula stood aa f011ows: Nome, Fair- 
haven, including the Iemachak, Solomon, Council, Kongarok, KO@, 
Port Chrence, Casadepaga, and Bluff. So much of the placer gold 
from certain of the districts came fmm d y  one or two producers 
that it ha% not been deemed advisable to publish the amount of pplscer 
gold produced by the individual &trick TFie total placer-gold 
production from mines throughout the peninsula was worth $1,365,- 
MM. Of this amount $1,136,000 was mined by dredges and $229,000. 

A was recovefed by all .other forms of placer mining. 
T h e  outstanding mining enterprise in the Norne district mntinuea 

to be that of the Hammon Consolidated Gold Fields, with its three .. dmdges between Little and Wonder Creeks, its scores of claims, and 
ih exhnsive ditch lines and other neoessary quipment. Xot 
only thraugh its d i m t  development of the r a ~ ~ t ~ r c w  of the region, 
however, is this compmy making itself a force in the didrict, but. 
also through the studies of its engineers to solve the problems of 
mining under northern conditions. Experiments by the company 
on the application of cold-water thawing to preparing ground in 
~dvance of dredging me yielding data that will be of impor&nce h 
alI engineers and miners engaged in placer mining, not only in 
Alaska but thmughout the Northern Hemisphere where frozen 
gromd.mmd be mined. In facf the practical demonstration by t h i n  
cotnpnny of the valbe of reducing mining to a m u d  engineering 



berd~wkh+irlirlbS'mg taught mmn&oualx by fhe way ifa aieains am 
handled, is of the Imrsons that is of W m a b l e  d n ~ .  for the 
wbl. mining world to Ieam The two other d r d p  in. fha Home 
didrict made a very favorable ghowing, and ware actiae throaghout 
the mmn on Drg and Anvil Creeks. Ordinary apmcat d n g  
or d w p u a d  drifting on any considemble scde were.arried on at 
only s few phoes in the mom remote parh of tha Beld, T h b  only 
mining that was in pmgreas was by camps of one or h a  propxbrs, 
whom production af gold was often less than would have been won 
by worlang for wngas. 

Miming is carried on ia Ithe Fairhiwen at three prinoipd 
oeahdmdle Creek h m c b u k  River, and Bear Creekm On Can- 
dla Oraelr and its tributaries, Pattersw and Jump Creeks, the p a t -  
BBt ~~ Of gold mind by the dredges of tha Qolden Center 
b f k  (bo). Although this company operates two d d g a  &y one 
wss mining for more than a few days in 1927, and even that dm@ 
wasr dosad d m  for the season by the middle of September. T h e  
opn-cut p l m  mines employing a btal of 8 to 10 mzn were a t  
workk an Pat-n Chk, and camps of 2 man each were on Jump 
Creek snd in the main valley of CandIe Creek In the LMlechuk 
V d l q  the principal produoer was a hydraulic mine en the main 
rivgr near the mouth of M m a  b k .  At thb mi116 the average 
n w h r  of men employed during the s m n  waa 22. A little plaoer 
&hag wm 4Eso done at other points in the m1ley of 11~1l&chuEr 
*River and by one proqmdur on b m h g h n m  Gdch, 8 tribatary of ' 
Hamom Creek, which in turn, is a tributary of Xmchuk River. 
Un b a r  Cree%, which js  a tributary of Buckland N ~ e r  and liee m e  
80 railes: ln an air line southeast of the town of Cmdle, t h m  c a m p  
of gg*er miner% employing a toti1 of n h t  - 19 men ' were active 
dm* the msewn. In addition to them three phcipal oen- 
ten of mining mtivity, smdl camp reporting pduction af placer - 
gald mgiq in value f m  a few hundred to tt few thowand dollars 
each!-warn mining on Alder, ,Qua&, Glacier, and Goldrun C w b ,  
and $ngruk and K q u k  Rivers, The K q u k  is a 8tributmy to the 
Backland, & of Candle. 

dl the p a r  gold that WM mined im the Sohttun @on 
k 192f #ma from the t h m  on the main river operaa 
by the &Idsmith Dredging Co. near the mouth of Coal C m k  and 
t$e &bno Dredging Co. (name lam chm& to Lomm Reindeer 
8b W i n g  Corporation) and Solomon iver Ddging 6. a short 
dist.ace sooth of the month of Jam& C d t ,  and fmm the one 

operated by the Shovel Chek &Id Dredging Co. oh Shooel 
Wt a trihtary of Salomon River h r n  the west. To thw might 
bs d d e d  the d d p  of the Casadepagrr Mining &. th;st mined in 
tb anin valley of Casndqqa River near tlie math  of Gangon 



W a d  waa pkctically fie only producer of my appreciable 
1 amom6 d gold in the- sn4k Cdepaga  region in B 7 .  In the. 
B M  reg+ which lies 4 of Solomon, and, for mnnnimce of 

, dmcr+ian, is hem treated rrs part of the Sdomon district, d y  a 
few thoummd dollars in placer $old was produced in 1 s .  There 
wem XesEJ than six small camps in that entire region, md the lsr@ 
wm a sorrapislg p l a t  which has been built near the month af Daniels 
C d  to mine the beach deposits along the &om T b  plant waa not 

. put into commission until lah i? bb %a-, owing to delay in the 
amid  of the opemt0~ 
By far the grertar part of the p k  gold produced in the Corm- 

@ district cume from four d d j p  All of them were much hmdi- 
capped by & o w  of water, and one ertoountePed an ansually lw 

, 8~10un&, of froma md, which reducad ita @&im Every- 
where in the Coun$f"distriot open-out mining ww retsribed by the 
dmrbp of and many of the miners who would have been 
be baame . & m a j p d  waiting and stopped dl operatiom early in 
the - 
No d d g h g  was -in p m  in the Rwgamk W& in I W ,  

and the dd dredge #st had so long been active had 4 goath of ' 
ties mu$h of Hmry Creek and bwn d o w d  to go mom or lea to 
ruia, On the whoh such work ss was in p r o w  cm tJae plecer 
d@k & this district was mainly of B rnpscting type, 4 there 
wem few campa thah produced more thm a'th-nd ddam each. 
fn tha mt6ern part of the dishkt two mall camp of o m  or two 
mern each had been established on khe h c h  near Codw C d  d 
three s d  minee wcspe rumhg on Dahl Creek ab6ve the rr>sdhoum. 
No d,ni.ag6waa in p g m s  in the .win Kougwuk Vallq, bnt a 
mall mount of mining or pmqwdng wm being done on mme . 
of the  EX^ dmnq by two -11 ampe on nsr& Creek h t  a mile 
or so h v e  the mouth, one at the mouth of Narth Fork, thm on 
Henary C m k  and ib trirbntq MerritE QEIICh, one mar the mouth of 
Hum& Creek, three men on MBCHlin Crmk about u mile above 
its *nth, and m e  prospector near the hertd of Kougamk River. 
To fhw north of Koagamk Valley the most active raining in $be db- 
t r k 0  W%S h p o p  on the claims of the Diclr Creek W n g  Co, on 
Di& Cmeb a tributary of a atrersm flowing intQ Seqmntiua Riw.  
Hare mm~t .mw were engaged most of the mmmr in hydrrrdick- 
ing, thwgh their mppty of water was m mmty that aweral h r s  
was q a i m d  to aeepfpaz2ate enough to allow piping far wan half m 

. horn, Work nnder these conditions would have h p r s t i d y  
impcdble had it not been for the um of m ingenious stadrer, driven 
by a -line w e ,  that piled the waste from the sluice on both 
sides of $ha & and h a  obviated the n e t g  of keeping the dis- 
e h w  dr* OF -bg.wmstant hand l ~ k .  NO&- of the t a d  



of.-.Bim 8 camp of three mem waa mpdxd t8 have kwul 
f a i r l p m d 1  in mining p h r  depoaife in the u p p  ,park of the 
vdeydf  Hnmboldt Creek, which is a t r i h t q  of Goodhope Biver. 
West mf the fiqgamk in the valley of Amerioan River three .camp 
were d q p g d  in mining and devehpmemt work. - 

In &he K q a k  district tba'produdion of pIam $old wse ~bont 
eqmll.3 divrdd between that mined 'by the dredge a d  tbk p d u d  
by other m&& Meet of the gold p d u c e d  by other mathods 
t h  dredging.# csme from open-cat, mines that were, w d  only 

1 

4 
during the summer. One drift mine, however? wre actim,du* the 
winterrand repodd s fair w t m  to tbe miners. Dime m d  Sweep- 
&dm Cmb em the only stmm in tbe district from which any 
prodwl6w m taported, and on them only five camps, in addition 
to thedredge d the drift &e~, fidded gold worth es much :la a 
thousads dollare eauh. 

. I n  the Port Llarenm &hi& a little p k  gold wna d m- 
Blut&me @iwr and some of ite tribntwiq +p Windy and 
&Id Em C m h .  On Coyote and Dese Creek which enter G~btltley 
Hahor~from the mmth 2 itnd 6 mil- a s t  of TeUer, reep~dpe1y, and 
;pn C&~O][I Creek, which enlpties inta Imumk Basin &bout 18 milea 
buthe& of Teller, prodnctive mining was done by a isin& m p  
oh &oh ekeam, though the wmk on Canyon Creek was -tially 
only p h p t i n g .  North of IfmtIey rp aamp of thm men mined on 
A I h e  Gmk, which %I' 'e tributary of Agiapk River. 4 Them has 
mentlgt been s move on feat by a company that claims to hsve a* 
quiwd more thm 5m a m  of p l a c w p n n d  lying dong Blu&ne 
Riwr itrid oertsin of ib tr ibuteri~~to build a dFedga and mmtruct 
s ~ ~ h ~ ~ c  plant to mine it8 pmpm$y, Hwamtruct~oa work on 
this pmject has yet been dmted. .. , 

Igirrg southerrst of Seqard Penin'm16r btrQ cw W d d y  re- 
Isted M it i the Bonanza digtriot, so rimed from the small &ream in 
it whieh hss long been known to csrrg placer gold. Pmspbcting hm 
Ixkn mrried on at  a number of placca in this general area and far 
th Inst few yeam hss k n  especially &ve on deposits lying in the 
nat~odkkfi~ of mmtq esst of Nortoe Bay and west of the low 
h& t&t bound the c o w  plain at  t h ~ t  pplaoa. The m l t a  of the 
earlier-pmpctIng have been so encouraging thht during the snm- 
mer nf.1927 a mining engineer made an axamination of the properties 
in that held with a view to exhmive developmmta if the showings 
dare hvomble. 'No rrmommment of the findings has yet been 
made ptblk. ' L 

I f m S m z ~ A h m A  , 
t$, 

?I%a.~Kahk is 'the only valley in rntth-m Ahdm sat is ra- 
pbFtwrl t& have h the sib of my placer. rriinldg in lW7. Thera , 



am&wo prinoipal amaa in the valley of the Kobnlt and ib ttibutarik 
(in which p h r  mining i~ b h g  done. The western a h  is near 

t Kima, q e i a l l y  in the valley of Squirrel River and ih tributary 
JUerJr Creek. The &m a m  is in the .piciniQ of Shutgmk, which 
.is about midway between the mouth and the h d  of K o M  River. 
K i m  is shut g0 miles in an air line east of the mouth of the Rohk, 
and Shunpak is -about 90 miles in an air line east of K i a m  Bath 
of them tracts am so remote and so p r l y  equipped with any means 
of tprutsportation or mmmunication that their development is 
much' retarded by high casts, unavoidable delays, and short working 
H m S O ~  

In f i e  area nmr Rkna pro&ng and development work were 
m& active on Xlery Creek and in near-by parts of Sqdirrd River, 
Four ir1dividtm1 miners spent part of the winter looking omr and 
pwpdng diderent tracts in. the region, and during the aammet. 
some pduc t iv s  work was done on five separate claims. Although 
the total output was mIatively small, the rePi~al of intam& in mining 
in this region is encouraging. 
In the vicinity of Shungnak the placer deposits occur in the low- 

land of the Gbuk  close to the pIac3es where the small side streams 
deboach fmm the hills to the north or slwg the courses of the 
&mane that traverse the hills. Small veins of quartz carrying in 
p l a & ~  free @Id d e d y  indicate a m u m  for much of fb$ p1ace.r gdld. 
Dnling 1927 there were four camps in t h i ~  district, three on D d  
Crack maisting of only one miner each md one on California Creek 
thet employ4 six men. At the 1- mine a hydraulic plant was 
nsd, but the smaller onea were worked simply by .pick and shovel, 
No new devdopmente of 'other than local interest are reported from 
t h m  amps. 

Information of mmidembZe ecmomio importsnm, though, un- 
fortunately, d i m m g h g  to the marcher for placer gold, was ob- 
stained by a prwpector, J. C. C h q  who spent much of the summer 
exmining parts of Salmon River, a stream that lies about midway 
between Kiam and Shunpak. As practicsll y no information has 
b n  a d a b l e  heretofore regarding the northern part of this stream, 
the following rather fu1l:~bstract of Mr. &OM'S datemerits is given. 
He wriw that the conglomerate belt shown at the mouth of Salmon 
River on the GEeologhP Survey maps continues far abont 20 miles 
upetream and then gives plsce to schist, which f o m  very sharp 
crested hills md wcupies a belt of country abut  M) miles wide. No 
limesbne was observed in place, and drily 8. little- limestone and green- 
h e  were found aa pebbles in the c&k deposits. Near the head of 
the &ream the M L  k?e way to more rolling country, ,which extends 
dl the way to ths Nmak divide. athough Mr. C r o ~ ,  mads mp"tw$ 
tmta of the pual a£ the ~~ within the tract where whist ia 



t b e ~ l t F y r o E t r , b w m ~ ~ t o f i n d ~ 1 r e 3 o f  pld;  mdemlnh 
depoaib of the mmin Salmon River ha f e d  d y  a few mry fim 
edors, men though the Wte were made at places w h  expoaad 
reefs of bedmk cutting wroua the river sppsnnd to malte apcir l ly  
fevomble natursl rijllea that would produce concentration of gold 
near them, 

Another item thlrt may hew ~ l m e  besring on the dme1opmmt 
of the mimml m a r m i  of thia region is the repork that w e d  
pmpectors m proposing to nnita md by the nee of rn airplma b .! 
undertake the prospecting of mme of the more inamamibIe'parta 
of the heedwater regions of Noatak md Kobuk River& Although 
the pmject will necessitate a conaidenabla outlay of fur& it seema 
.entirely pmcticnble; in fact, in the long 'run, if the mein's time is 
counted ~ L B  worth even the lmmt custommy d d y  wagq it would 
probably ca& less than any other mems of pnUing m snct q u i p  
ment ktm remata pa& of tbe region. 

BveF 58 per cant of the placer goEd prodaced in slesga in 1927 
a wm mined by dredges. The totnl gold muovered by d+ waa . $I,74OI000, of which about he-thirds came from 17 W g e s  an 

B- ma the R& from I1 d r e d p  En other parka of 
A h s h  This tntd w w  abut  $550,000 I- than the dredge output 
in 1W. The acmmpanying table givehl the recards back to 1908, the 
-lieat p r  in which m r d a  of dredge prodaction are svailrsble. 

% btd mmt of gold pqdurwd by dredges sin- 1908 ie a h #  
18 pee cent of the W ammmt of gald'fmm all other kinds gf placer 
mini* since 1880, but with the canatnnt in- in the proportion 
of gold mind by d d p  during the last few years the diflmnce 

the two Mais is amstantIy homing b U e r .  

3 - , *,. ., 
0 .  
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*h the. foreping table the yard* m i n d  and th0 vdete of gold 
r h o 4  p e ~  cub i ~  yard as stated am open to somi q d o n ,  be- 
cmm mverwl of the dredge operators ham not furnish4 ;specific 
i.r&mation on that subject far their individual proptiea, and tbe 
fi- for these properties have therefom bad to be ditnnted. In 
making t-hw d . m & s  the following p r o d m  was adopted to  

9 dehrnhe the unknown factors: Operatom of dredges thet pro- 
b d u d  appmxhmately $1,216,852 in gold, or a little less than '10 per 
F- cent of the tOtsl znined by dmdges, report that that, mount eame 

&om 4,949,606 cubic yards OX gravel. The average yield thus ahown 
i~ about 28.6 cents in gold to the cuSo yard. Applying thk ave* 
to the unhown quantities indicates that the total moaat of mate- 
rid mimd by d d g w ,  if worth 28.6 cenb  a yard, was 6,0841000 cubia 
y d s ,  md this *&urn has been adopted in the table. Thia procedure 
i open 20 criticism becaum the cornpaxlies which report fully the 

, ~~t of gmmd mined were the larger onep, and doubtless they 
worked lower-grade ground than the m d e r  companies. b a re- 
sult the average vdne adopted may be too low and consequently give 
teo I s r e  an amount of gravel mined This methd, however, hm 
h n  fallowed for the last four yearn, iso that the quantities and 
milnew &en for 1921 are compambIe with t h m  reported befom 
and am therefore for practical purpmm esentiauy corn& 
The lm@h of time that different dredges were operated wried 

widely. The longest saasron reportad was 1'78 dap for one of the *: 

d w d p  af the ETammon Consolidated Gold Fields ia the Home dip 
trict. The &orbed, mason mpoW wss only a few daya for one of 

* 

the &dga of tha Golden Center mineg in the F&havem 'district. 
The length of the working mason was not determima wholly by 
dimate or otlam airnilax conditions beyond htmm cuntroI, however, 
but in part by hdmge or purely persod m m e a  Therefom, the 
d ~ ~ o f ~ l i & d l ~ ~ c 1 ~ f o r a n y o r a l l t h e d r s d g s e m a y h .  
more m@ic&nt than the m r d  of any single ddge,  In lW1 the 
m2i& data fw w m ~ n c h g  dredging was Juaa I, by a dredga 02 

-4 the B m a n  Consobdabd Gold Fields, and the l a w  date for 
d&g8.ddge work: w- Novem'bec 24, by &t3 dredge of the New 
-Po& &ska &Id Dredging 4%. on Bear k k ,  in the Kuskohim 
region. It shwld be notd, howe~er, that 19!27 was an unusudiy 
late seswrn in opening and that it closed unusually early in the fall, 
m &at the operating records noted above were msde under rela- 
tively @ y e m  wnditiona That the m r d s  do not mprwmt an nn- 
c-. hgth of war-g wasan is 8hom by the fact that in 1996 8 
d d p  in t b  Pentna di&ict began work on Hay 6 a d  a dre* of 
thtt -H-D h s o I i d a t e d  Gold FieIds did not shut d m  until De- 
mmbm 4. In ather words, a dredging malaon of 160 to 176 daye -7 



b , m W  qn with6 a hqh degm of asmmnce in any af the' h g e r  
p4cq,camp iQ &a&+ far dl-equipped dredges of llmbdemte sim 
when pk~llfrrllg .bandled. Rowever, the record of the 14 Wgea that 
repod@ in d & d  the langth of time worked in 1927 shows that they 
aver@ pnlg 119 days each. For practidy all theser d m d w  the 
difference. is b e l i e d  to  be due to some cause that prepanted bkng  
full d p n t a g ~ ~  of the entim aavgilble season or to the mall skx of the 
dm?@ or t h e  shdomess of the plaosr that was being mined. 

*hakfoUowing is a lid of the M h  d- that did so- pro. 
dncti;ve mining during' the par  : 
m*IJwa: ,,: 
_ . a  ,Fghbank# W& .*. " 

. I .  , ( ,  
'hhmtlma Oold l%aghg' G,, - Ohtbm UraeL. 
Fulrbarh  Oold Breddug Co --,,,-,,-,,,,,--- IPsirbanka Creek 

- : I 3  ~ ~ t d & o n a a  !Valley Gold aedgtng Co. ( L t d ) .  Flab C m t .  
.,'iW8SprIn%s &trl& 

: k l h ~ r ! q n  1 Greek Dndglw CM m a  Oreat. 
I I 

rnttaroa astrl~t 
. I  . a. m. mey ImeEhnf2ot Co* ,,,,--------------. Otter Oreek. 

- ? I  W M n  , a e m    re dm '130 -----,------------ OW 
1 1  1-0 dllnMcbc- 

! , : , j E a  nredge 13a (2) ,,-,,,-,+, *,- ,--,,-- --- YanLee Ckek 
]Little Creek 

rnwaaa t f ~ h l c t -  

:4 Nome C m k  m d g h g  *,,A ,,-- A -  Nomm CEek 
Wphvlrn -on: 
' ' ' &ukmk-hlat 'dlstrlet- 

- -  &"kt New ~ o r k  dlrlnka  old.- dr;- Bwr M 
&iRa*Pfdmmh: I " 

. ,la((ldale%p - 
j i i , C t ~ ~ r l e m  ,MEnLng C U ~ ~ - - ~ - -  - ~ a  IUm. 

4Bmndl district- 
;: ': : , ?f < I 1  brdo~rd' c d k  '~redhng Oa,, mtifzm Creelt . ..:I bl@Teinp: Crtek m g c  i * B d n  w. 

' ~:ith'urthernr Light H i n I n ~  Co --,- Ophh Creek 
I ;k.Qpblr G&l mglng C o , , -  ----- 0ptd.r Qm@k 

haven dint- 
vCloldm mnbe (roe.) ti)---.- ~ a n d l e  - 

'- ' . ~ & k  d!&tt- 
' m e  m?ek:nmdghg Clo, ,,-,--- Dims- 
: :. * d m t -  . 
-, , , .8,plppgo~ WnlnE m --_,-,-, ,-* AmuOresL. 

. . ' ) A  
Dry G w k  X)mUhg Ca,--,,----- W meek. 
Barnmop Wnlwltdated Wid Fields @ ) , - -  Old m c h  m. 

" ' a m o l i  dia t+f~-  
a %a "1; 4H&glng (30 ----,-- L ------------ Bo1omm Rim. 

! ,: Zlomm Relndmr i% Tre%lrtg -,--,,--. Womom River. . 
s l J . W ~ d h  CJm Ge, ,,,,,,, , ----- - ---. Bbwel Omk 

-. ; ;; Bolom,Val ley Dredm ,------4,,7 + - - - -  ~lomm Bhm. 



- h r h g  the p mvmI dredgss that had formerly bean eetim ' 
wem idle, and d y  one new dredge was built and cmmmmd spa- 
tioua. dMgea that brad been active in 1928 but were not opr- 
ated during IW? were thm of the &'he Creek M g i n g  Co. on 
Cache CrmB, in the Yentna district of the Susitna Valley; the C. J. 
Berry D3.edging Co. on Mwbdcra h k ,  in the Circle district; the 
Guinan & Ames Dd+g Corporation on Ganes Creek, in the h w b  

1 district; the Kaskohirn Dredging Co. on Cmdle Crek ,  in the 
4 Mount McKinley dibt rict of the K u s k o h h  Valley ; and the Behring 

Dredging Grporation on Kougamk River, in the Kougarok district 
of %ward P e h l a .  T h e  new dredge that was cornpletnd in 19%' 
and w m m d  mining was that of the American Creek Dredging 
Co, on h e r i c s n  Creek, in the Hot Springs district of the Yukon 

The mmcm of ~ o m e  at  the lpod dredges s l d y  hilt h+w indued 
tamy individaalq and campaniw ta reexamine formerly known 
extensive depoeits that were too low in tenor to be w o r l d  by any of 
the methods, that require less capital. As a. re9nlt m o m  are heard 
mlftrrding dredging projects to be undertaken on placer ground from 
one end of interior Alaska tu the other. Unquestionably all these 
projects dmerve most careful mnsid~ration, and some of them will 
doubttlass be w m y  carried through, but there is such a tend- 
ency to regard the d d g e  as the mRpic method by which even 
worthlesm deposits may Be mined at a profit that a word of caution 
mag not kw amiss to those who ere considering investment in goms of 
the projects that are h h g  talked about. Fortunately, hawever, the 
amount of money needed tn finance the building of a d d g e  is so 
great thst the met of a report by 8 competent engineer is a rela- 
tively iasignificast amount, and such a report should lm obtained 
before my further step is t a h .  Even the most eminent engineer 

h 
" is not able to  reach s sound decision drom ordinary surface 

tion, and therefore adequats by drilling or test pits must be 
mede,sothmthisjudgment maybefirmly b d o n  facts. Allof this 

4 
costs money, but unless it is done the enhrprise is a pure gamble and 
not a mining enterprise that w m n t s  co&denm There is no off- 
band or short-cut methd of ascerkining the value of a mining enter- 
prise, so that the cost of collecting the significant fats  is as much s 
juat%abla and -mavoidable item of expense in the stage 
as the mat of power when the enterprise is in sutxessful operation. 
Mining is u bnsinwa and not a game of chance, and although it is 
subject ta uncertainties, like every other busin- these uncertainties 
can b approximated within definite limits, so that. their effed on the 
s u m  or f d u m  of the enterprise may be reldively c k l y  pre- 

: M.' .A full d i scdon  of many of the problems of W g i n g  and 



~&dtbmcddm&by w h i c h t h e y h ~ v e b e e n w l w d m . ~  is 
-gives in e mmt publiatian of the Baveat~ of Mine& Ln $hie Feport ' 
-*-ather things is given a description of the rn~chnicai f e&w 
of a U & b  W a n  dredgm that h d  been built prior t~ 192.6, ss wall 
. rrs vdw~ble in&rmtion on the coat and methods of dl W of 
*her miaing. 

The daqpt..*ad practically the d y  new dredaing mtqmiea m 
.which d d  pw- was made is Utat of the FJrbankrs -a- 
Pstiolr ) Ca, which hes dmdy been mentioned. The, preliminary . { 

J wmk af p r t  of the project has been completed, eo kh3,by the end 
-of the gear m~tmhl for two of the dr- was m i n g  to be 
delivesed on the ground, and the dredm ahodd be r d y  ka dart 
in productive work by tha middle of the m a m  of 19&8, None of 
the other projgcts has p t  rewhed a & a g ~  wher~ the certainty af ie 
baing carried out m n  k e  predioted with any d p  of ssrru~anm, and 
f -diacuearion of #em may be omitted here, though a few of &arn 
have hm mmtioned in the notea given in eurlier sections of this rar- 
part which h a t  of the different districts. 

,: COPPER 

Dt@dts OamWnlhg m a  c a p p  minerals kra found thqghast 
m& bf the length and breadth of Mash, Copper, however, is a 
relitively c h p  metal, being worth only about one eighteen-hun- 
dredth of an qua1 mount of gold. A ton of pure copper at the prim 
that prevailed in 1927 would be worth only a b u t  $%lO, or about as 
mmh ns a pound of gold. Furthermore, only a negligIbla amount of 
the capper from Alaska ocxura aa metallic coppar but imted is in 

. chemical combhation with a number of other elements, md them 
valuable minerds are m i a t e d  with from or 1- w o r t b h  material. 
To saparate the copper minefala fmlia the w o i . t b  ones and then b , 
extract the wpp?  in a metdlie state req'tlires exkmive milling and * 

metsUurgicgI treatment and m m  or Iem expensive tranqirtatioa It 
b for these thbt copper depi ts ,  unless of exceptiondy high 
g d ~  or sspecidy dvnntagmusly situated with regard to trans- 
portation, can not be mimd at  a prof% in the more remote parts of 
' Ale* under p m t  condition& Even the mrch for copper de- 
posits In thm remote a m  is hnrdly j d e d  mdm existing mn- 
ditiom, and it -Pill probably be many yearn before conditio~~ change 
enough to permit pmfit&ble exploitation of m y  of the d E  deposih 
now hewn in the remote parts of the Territory away from developed 
linea of transportation. 

. . 

'-, H . b  L , ~ ~ ~ ~ ~ f l r d l Y l ~ B . n M m u B d e a ~  rn m* 1n27. f. 56 a6b from BUPdnt* of mmnbm-, -t P W  
me@, Wash- D. C. 
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At m n t  practically dl of the Alaska copper cornea h m  two 
mina in the Capper River region thst am opema pradcdly as E 

Wle unit, though owned by different companies, and wa mine an 
Lahehe Island that is owned and opnted  by the mame company 
t h d  qmnte~ the twb mines in the Copper River regim Xa, d d i -  
tion, a mry small amount of *per is reported to have Geen m v -  
ered by -Item in the States from the concentrates geat in by 
miners in the K&h&m, Hyder, Jrmean, and Willow Creek dis- 
trick One a2 the meltem also reports the recwery of maera1 tons 

h. 
af mpper from ooncentrak sent in by one 03 the minw in the 
Ketcbikan d i d &  that is h o r n  to htve been idle durhg 1927. 
Undoubtedly, therefore, the ore must have been mined in 1928 but 
did not reach the smelter in that year, and the copper it w h i n e d  
wa% not m~ed until 1927. This capper has therefore not been 
inchded in the amount of copper pduced  from the Alaska mines 

. in 1027 aa given in this report. 
A baa stetement of the quantity bf copper produmd from my 

mgioa is practically mmninglem unless the basis to which it refem 
is stated, haurn  in all the pmceses that tbe ore tmdargoes, from 
the time it is broken out of the vein in the mine until aII of the 
metallic copper that can ba mmwd from it is finally placed on 
mle, them are inevitable l m ,  so that at no two is the amount 
of copper the same. Even though the losses may be maI1 cam@ 
with the quantity saved, the Alaska mpper prodnetion amounts tm 
more t h  50,000,000 pouadq and a difference of only 1 per mt is 
qua1 to mom than 600,000 pounds. It i s  therefore obviontsly h- 
portant 20 state just what stage in the process ob csonwdhg ore into 
metal is reprssentd by the figurn given. As en illustration of 
this wndition the following fects, taken from the repork of the 

- Mother W e  Coalition Mines Co.: are  significant. This cmupang 

I 
in I9W mind 1 W,444 tons of o h  that w y e d  on the average 10.67 
per cgnt of copper, which would be equivalent to 22,079,482 pounds 
of copper. Shipments ta the gmelter from this mine, however, con- 
tained only 20,588,160 pounds of mppr. Evidently over 1,490,000 
pounds of copper wm l& during the pmcesm of handling and 
m i h g  !a* by which the duable  capper minerals were ~~pmruted fmm 
part of the worthlea material with which &ey were d a t e d .  
Thb at Iht gight geems an enormou~ low, but w h  it is realized 
that fbia repremats a loss of only s h u t  694 per cent it ia evident that 

. t h e  mill recowlry k really very high and m p m t a  exceptionally 
.god practica 



The btal qiper-bearing ore mined ia BIaska in 1927 ia edimtad 
to have been 845,000 tom, which contained 58,570,000 pound* of 
m p p ~ .  When this om had been mnwntratad md wahl mady for 
shipment tb the smelter it had hen reduced tb appdrnntdy 94,600 
tons, ha* a copper content of 55,344,000 pounds, which w p m n t s  
a Peoovery of over 94 per cpnt of the original copper content, For 
the purposes of the present report this qurtntity of copper is t h  an 
b e ' i  the output of the dl& mines duriry! tb year. 
In abmpting to set a value for this copper many di ffemt m&ods 

may be employed, and the results obtained from them will varg 
widely. Obviously, the copper in the om as it mmee from the mines 
is not of itself worth the current market prim of the metal, inmuch 
as all of it can not bB ~coyered, and even that part which ia m e m d  
will require the expenditure of mmider&le money bfore it is 
available as m d .  Although the same conditions in s m-re 
are true of the ore and concentrates that am shipped to the smelters, 
the lo= that they undtlrgo are generaHy much less. C o ~ e n t l y ,  
the value of the copper is computed on the assumption that the copper 
in the om or eoncentrates that are shipped is worth the average 
market price at which mehllic copper sold during the yew. The 
avemm prim of dl copper sold in 1927 in the United States, ac- 
cording to computations of the Bureau of wnee, wm 13.1 mts 8 

pound. The total value of the capper in the om and conmntmtes 
shipped fmm Alaska during the year is therefore mgarded as 
$7$60,000. It is recognized that this msthod of calculating the d u e  
dm9 not take m p  momt of the fact that an efficient or fortunate 
selling e n t .  would probably be able to  take advantage of Buctaa- 
tions in the price of copper and thus dispme of the mpper fmrn 
hig mim, as far as W b l e ,  during perioda of high prim. That 
h t h  the Hennecott Cappsr Corporation and the Mother Lade Coali- 
tion Milies Co, mbintain very efficiqt selling oqpnizationa is shown 
by the tdaternemta in their m n a l  reports that they d i m  of their 
copper at average prim of 13.289 and 13.248 csnta, mpectivsly, or 
more than 0.15 mt higher than the average prim of the par. 
f f  the h l t l  prices reported by the companies had been u d ,  the 
value of ths total production would have been i n c r e d  nearly 
t100,OO. Th;e figure8 mlating ta value can not thewfore be reprded 
as repent ing  the mounts m i v e d  by the companies that p d u d  
the mpper nor the amounts received for specific lob of coppep. They 
do, however, m m  tn indicate within mmnabIe limite the approxi- 
mete mqnitucte of the industry and allow a fnir d p  of corn- 
pariaon with the production of earliar years. The Alash copper- 
mining-industry is thus seen to have produced sh t  B,#5.OMS 
pounds lesa copper in 1W than in 1926, md tbe totcrl d u e  was 



about $z@O,aX, less. The diff-oe in the averaga prim of 
aoppar in 19%' and 1926 alone mmmb for nw1y $500,000 of the 
d e m m  in the total value. 

No new demlepmenta of note were reported & the mines of the 
Kmnmmtf Copper Corporation st Kennedt, in the Copper River 
region, during 1927. The ore from this property, ag in the pmt, 
was hrgely high-gtade copper sulphide and carbonate containing 
considenable silver but no gold. The highest-grade ore is sscked 
and shipped d i d y  to the smelters, but the lower-grade ores are 
conoentrated bfore shipment. Amrding to - the published state- 

. ments of this companyn 90,293 tons of ore was mined during the 
year, which was estimated to have an average content of 12.44 per 
cent of bopper and 2-10 onnces of silver to  the ton. At the mine 

w of the Mother M e  CoaLition Mines Ce., which is mntiguoua to the! 
pmpertiea of the Kennecott Copper Corporation and is opersted 
'by that company, although the accounting and bookkeeping are con- 

. . d u d d  separately, the ore is mntial ly  the mme, being a high-grade 
copper suliphide and carbonate containing considerabIe silver. The 
report of this company * shows thmt during the year 104,444 tons of 

'1 

.ore was mined, which had an estimated content of 10.57 per cent of 
copper .and 1.67 ounces of silver to the ton. 
The om of the Betitson mine of the 3Cennecott Oorponatiolr, on 

Ltouche fsl~nd, i~ entirely different from that of the mines in the 
Copper River regia'n, just descrihd. The ore produced is a Iow- 
@e copper-iron sulphide and is mined by a sptem o'f caving* ,All 
the om is oonmtrated at mills near the mine, snd only the mmen- 
. tmte shipped to the urnel ter in the States. According to the pub- - 
' bmecott COW Cormmtlon Thlstemnth Ann, Bept., for l@ZT, p. B. 1828. 
'Mother I d s  Coalition Mines CD. H b t h  Ann. Rept., p 3, 1828. 



li&d report af +&is company " O$a) tona o f  ore was in 
IW, which ha& an estimated content of 1.6?1 per cent, of mpper 
and omm of dver to the ton. 

At dl three of them large minm prospecting ie d n t l y  under 
way in order to find any new ore Mies that may lie on the prop- 
ertim During the summer of 1927 extennive testa by mdem 
methods of geophysical pmpecting ware catTim3 on at a11 three 
properties. These hsts are said to have been made bg experienced 
engineem, using the most up-to-date instruments and with every 
opportunity to do the nmamary work thorou~hly. No uotharitative 
at-ment hae been given out regarding the outcome of this work, 
but it is currently mid to have given, on the whole, negative results. 
No new om bodiea are reported to hatre h e n  discovered during the 
y w ,  &I that the production hms come entirely from the MEW d- 
redy hown.  Fortunetely, however, the original & h a t e s  of the 
volume of the ore Mies fmrn which thb ore mas taken had been 
so cmmmativa that the known mmes were n d  depleted to the 
fdl extent of atbe amount of ore taken oat. Thuq at the mine of 
the Mother M e  Coalition Mines Co. the m r v w  were deple&d 
to an extent of only about 80 per cent of the quantity hrnmed." 
This in effect is equivalent to finding new ore Wies of i E& qnal 
to  the differemce. 
The quantity of copper prodncsd by minm &her than t b m  al- 

ready mentioned was practically negligible, amounting to little more 
than 10,000 The largest part of this copper was derived 
from concentrak from the Rivemide mine, in the Hyder district 
of sodheastern Alwka, but threa other pro@ in thst m e  dis- 
tfict shipped concentratm tbat yielded s little copper. The (=hieha- . 
gof I)evelolpment Co., and the Willow Creek Mines, in the b k  
Inlet-esitna region, are aBo credited with having shipped eoncen- 
trates containing some copper. All thesw mhas are mom truly gold 
mines than copper mhea md ate so aounted in thia report, The- a 

fore, fo avoid duplication, though their copper is included in the 
table on a, Eheir silver oontent ie not included in t h ~ t  table but 
is carrid in the table of gold-lode mines on p q p  I0 and in the table 
of dmr pduction on page 48. 

Pmgpcting for copper lodes or further development of the lodw 
a h d y  h w n  hag been active during the year at only a f h  plecw 
in the Coppm River and Prinae William Sound regim Probably 
the moet sctive work that was in pmgrem on any of &a properties 
thst are in a dmlopmentd stage was at the Gppar the& &m, in 
the Kchim diSfFict, where, tlnder the tm-hip of George H. Hnr- 

*Earr#wrr~Corporrtlonmirtmnthdnn.aept.*p.  &SBas. 
n M o t h a  Lode CQliUm M l m a  (k Ninth Elapt, for 3827, p 4,lOW. 



l& aa?emI men were employed for part of the sea- in p& 
bi mgy = ;loting the nwxmary buildings, and imtdhg machinery. 
'In the valley of Nabesna River the b s l m  N ~ b e s u  C o r n t i a n  wafl 

., more or 1- wnthuoudy engaged in drilling certain ]parts of its 
holdings with a, view to determining the extant and her of &e om 
This work was intempted by the extremely dry sermn, which nude 
water for drilling sixtree. The campany has made M, 8nnomw 
ment of the results .of its tests or of its plans for the future, evi- 
dently wisely preferring to wait until facts are in hand on which it 
em bsse s sound poky. No productive work was in p+s on 
#a old Qmm Butte mine, on McCarthy Creek a short dtst~nce east 
of the Kmmmtt p u p  of mines. The ore st this pm@y resemblw 
the bgh-grada dphide and carbonate o m  of the mines new Ken- 
nec~tt  and seems to occur under relatively similar geologic condi- 
h. This property  ha^ bmn opened up by an inclined shaft that 
reach& B depth of 700 feat and has in the pest produced a wnsid- 
emble amount of g o d  ore. The pragant is not, however, a time to 
stimulate renewal of copper mining in b t  region, though doubt- 
Iess, with a higher price far q p e r ,  it would open up again, 

Little new pmspcting for coppr lodee is reported anywhere 
witbin the Prince William Sannd mgion. At several of the de- 
poeits f m r l y  .discovered, some prospecting md development work 
wnts d m ,  but at d these camps 1997 was relatively e perid af 

'marking time, and no new dbver iea  were reported. Acr almmt 
all the properties are p~tanted to their owners, prospedng simply 
ta hl@l mrtain legal requirements is not necessary, so that the own- 
ers of msny properties have preferred to allow them to lie dm- 
lutely idIa rather than waste their time md money in engaging in 
futile mtivities It was currently reported emly in the sammer that 
renewed interest wae being shown in certain of the -per cIeima 
south of Iliamnn Bay, on the west side of Cook Id&,, and that en- 
gineers of one of the large copper cornp~nies examined the propeIities 
with a view to their purchase. Although no authoritative s tah  
mnt hhas be- m d e  regarding the results af this exsmination, the 
fact &nt no &ion has been kken indicates that either it wss im- 
podbls for the parties to reach an agreement on t a m  of sde or 
that the m d t a  of the tests did not indicate that the d e e h  carried 
ss much cupper m the prospecbive purchaser thought desimbla, In 
uay went, no further developments have been reportad at  th& p h  

WWI of the o m  thst; am &ed in B f k  am vailwble eddy for 
tkmirdl- amten& an8 t h m  is ody .a rdatively m s l l  tonaqp of 
-pmduced that is valuable principalIy for ite dm. By far 

M44Io- 



the pntm pa& of the silver that ia produced omm ss s mlstidy 
minor oonstitnent of o m  whose principal value Iim in in ather 
cmstitnant. Thne, M shown by the table below, idlver worth 
naarly $300,000 w m  rerxrved'in lfB? from the ores that am d u e b l e  
principally for the copper they contain. This mum alone ac- 
counts for more than 83 per cent of all the silver that waa prodnd 
in Alaska in lB7. The amount of silver in this copper ore is realty 
relatively smell, as ~ h o m  by the fact that the average contmt of the 
ere mined et  the mine of t h e  Kennwtt Copper Corporntion, which 
had the 'highest everap of all the large min- was only 2.1 onnm 
of dmr to the ton. 

For aeveral C ~ B B Q ~ B  it ha8 been impractimble t& stah aeparatelg 
t h ~  qUantity of silver that was pmduced from the ows that are 
principally valuable for their silver content. T h e  m& cogent of 
the ~esmeons is thet practically all tha ore of this mrt mmes from 

, e dngle mine, and to state it ~parately  would disdoaa rsther closely 
the production of this mine. All the Alaska ores whose value liea 
principally in their silver m t e n t  allso carry considemble gold, ao 

. that in this repart they have been included with the gold lode mines. 
Much ;silver is produced from gold mines in which the value of the 
silver is but a minor item. Thm, the mine of the A b h  Juneau 
Cold Mining Co., though worked principally for its gold, yielded 
81,239 ounm of silver ins 19!27.'2 Even though silver may not be 
apparent nor m r  as any recognizable distinctly aeparate mineral in 
gold, it is never entirely s b n t ,  so that all native gold, whether it is 
derived from ldee or placers, carries mme silver, 

Data regarding the ptmluction of silver have been re;ferred to at 
m v e d  places in the p r d i n g  psps  and mt down in a number a£ 
the tables which cover the production of other metah, For c w -  
vanience the murces and the quantity and value of the production 
from each mum in 1926 sad 1927 lsre set forth in the following 
table : 

Hw L A h h a  dro l9E6 4 19m 

It Bevidmt fmm this tsble that the ontppt of dwr in 19m was 
worth + h t t  $75,000 less than the output in 1926. It shonld be re- 

* A l m b  J n a  0014 Minlmr Ca Tblrkentb Arm. Be& p. 1S,18es. 



membml, howmr, that the silver in the a p p r  lodes and p l d  
p h e m  i~ not produced for i h l f  alone, so that the gasntiv produced 
from those m u m  merely fluctuates with the production of the . 
prhdpd metals. Atr already p i n h i  out, the ~ n c t i o n  of copper 
fell off more than 12,000,000 pounds and the. value of the gold pro- 
d u d  from p h m  nearly $800,000, so that naturally there' w~ a 
m 4 n d i n g  decrease in the Bilvw that was mind with thm 
ymt.&. Although there w n ~  mme slight increase in the amount of 
I d e  pId  prduced in 1927 over that produced from the mme mume 
ia 1926 and although this might account for gome slight increase in' 
the ailveer fmm that sama saurce, the table shows a mnch Zwger 
in- than could be attributed to that caum The explanation 
liw in Iarge~ measure in the greater production of ores that are 
~duabla principally for their ~ilver, and the incresae is an mcuurag- 
in& sign pointing toward still p t e r  production from this sourn 
in the future. 
The principal &on that b now producing ore valmble largely 

for it,a silver is the Hyder district, et the head of Portland Cand in 
mutheastern Alaska. Prospecting md development of the silver-lad 
o m  in this district was going on thr'on~hout the year aomewhet 
mom energetically than heretofora Although several Emall lots of 
ore and mucentrates were sent out to tho States for testing from 
properties in the Hyder didrict, the l a r e  production dill comas 
from the Riverside mine, a short distance northwest of Ryder. The 
compsny that operatas this mine also operatee its own concentrating + 

mill'fmm which it ship the product to a smelter in the States. In 
addition to &a silver and lead the ore carries considerable p I d ,  s 
p o d  deal of which is recovered in the mum of the milling opera- 
tions but part of which is m o v e d  in smelting. In many of the 
veins in the Hyder * c t  silver minerals are fomd, imd in m e  
of the maller veins kn adjacent parts of British Columbia thme 
&ends farm impoFtant mnstituenh of the om. No dartling new 
de~elopmenta in this region hsve hen reporhd during the year, 
but the geneml impreasion pined is that  pro^ ia being made in 
its devdopmwt and that sincere and earnmt efferis am being mado 
to proaspect it adequately. This mud necessarily take time, much 
effort, and. considemble capital, bnt the p l o g i e  condition9 am 
favorable, and the proved eccumnoes of ore m kith sides pf the 
internatiaml baundary support the belief that other pmfitxhb om 
bodies exist in the region. 
Ln the n o h  on the gold lodes mention hag been made of the scab 

tered occurreaces of lad-silver ores in mme of tbe districts. Ob- 
vioualy the difieulty and cost of traahent of ore. of this t p  in 
mote  distrid are too great to make such vemtnres profitable & this 



time. Same aP tb d e p h  of this fhisrrt that wem hnmrly m i M  in 
muthmekmn A h k a  and are mlatidy dse b deep-wgtm trrsnspor- 
tation, if m f d l y  and &Ufd1y managed, might well pay for m- 
opening* !l%e esperienee that wm gained by trying to dadtip the 
s i l v e ~ . ~  deposits in the Raatiehna district seema to prom fairly 
mnclmively that under existkg conditions, unlem the om are phe- 
nomenally rich, the cost of getting them to market is rn @ greats to 
dimmrage development. These conditions, however, are being modi- 
fied aa the mmtry h m m  Wter opened up, m #at fhe alert engineer 9 

or cepitafist might well review at inintervals the then dating con&- 
tiom to & M e  whether or not thy had changed enongh to war- 
rant trging to mine mme of the more promising deposits. 

At the Mint mine, which k about 9 miles s a d  of Chdikna etaticin 
mi ih Alaska Railsoad, is a unique, silver pmp& in which the value 
of the am depends on tho p m n c e  of ruby dvw,  a oomplan: -d- 
phide mineral containing s ihrP Work at this place dnriag : l%$? 
d & d  mainly in surfrace developm~nta, &e driving of abnt  150 
feet. bf tunnel, and the stafting of three sfopes. Some differences 
having arisen oper the handling of the property, work was discon- 
tinued, bnt the operator is so well satisfied with the gened indi- 
clstiora of ore tbat he d m  not propme to let khe property lie idle 
long hut will wntinm the development work. 

fiIGdD 

Thh l e d  produd from A l d a  o m  in 1927 amounted ta %018,000 
pun@ an inmeme over the produdion in 1926 of 480,000 pounds. 
This oatput stands as the gmatest quantity of lead that Alaska has 
ever produd in a single year. The d u e  of the lead produced 
in 1827, at %A mnt~ B pound, wG& w m  the market 
prim for the ygsr a# determined by the Bureau of was $127,000, 
only @,go0 mora than &he value of the lead pdn& in 1926, That - 
t h  wras not a much more rnarged increase in vdne was due to the 
f& that w the awmge lead sold for 1.7 oenb a pound leps iu 1927 
than in 1m8. 

J b d  ~ P D ~  aP1 Maam, 189SI987 
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- By far ths larger part of the lead waa muovered in mm&oa wit31 
&e mining of the gold o m  of the Almka Junem mine, in aonth- 
eagtern Ahdm According t~ the published reports of'this corn- 
~ 3 ,  it produd  1,618,306 pounds of l a d  in nddition ta other 
in 1951. This represents a recovery of a little lem &err fivwxkhhs 
of a pnmd of lead from ewh ton of me milled. The remainder of 
the lead came principaUy from the sil~er-lead minee in the Hyder 
disk&, of which the Ri~emide &e was by far the larpt,  A 

Id 
. little lad wau a h  m v e d  h m  mncentrntes shipped ta a melhr 
in the Stew by the Kawan Gold Mining Co., whose mhe is near 
II- on Prince of Wales Idand, im the Kekhilran Wet. 
The statanante- d a t i n g  to certain of the gold ores and to the 

d v e r - W  oras in the preceding section on silver give dl the avail- 
abb dats regadmg lead mining in 1927. None of t h e  depodts con- 
Wn enough led toi be developed for their l e d  oontent done. Al- 
t h q h  several deposits that are now lying idle m unde.9elopsd eeenr 
to be newly high enough in their combined lead, silver, and gold 
c o n h t  to be mined at  tr profit, them doeg not seem to be my inch-  
tion that in the near future m y  considerable incmnm in the prduc- 
tion of Iad is to be erpsctsd, except as s d t  of -4 mining 
iq the BLJTder district and inmawed milling of the gold ares of the 
tgps repretanfed by thm now being mined at the Alaskra, 3nne~u 
mine. Both of t h w  mntingmcies, however, mm very likely to 
hepprt, md an inmema in the yield of lead from t h w  eaumes in 
looked for 6th csonsidersbte assumme. 

FlLtiPam is one d s gmup of eeversl metals whiah, bemm they 
am d d y  dated in physical md c h d a l  chm&r, are o h n  not 
diihmdrbed by aanne or are not even identified qmiBm11y in the - wal f m  of or mal* bat m s p h n  of w th pht inw 
me* oror, men rnarn~hmdy~ as pla~nm.  Phtinnm, pslladiam, 
d a m ,  snd iridium - are mme of the individual members of this 
pup. Smm of these metals hsva been hnnd Wb in lodm a d  in 
p l a m  in AJarh. The only 0am-m in a lode that has produced 
any ~ p p d l e  quantity of mertal was at the mine of ths Mash 
Pdadium CQ. op K m n  Pmindb mncs of Walee Inland, about 
a0 milas we& af Katdika~. The principal plbtinnm metal found 
at this mine wns palladium. UnfartunateZy, decrease in the prim 
paid for pd8dinm and abme internal diEculties resulted in the cloa- 
b g  of this mine in &a fall of 1026. It was mt reopened in 19%' 
strd, ~~g to l d  wpork, was pnt up for sale to satisfy m*in 
judgmenh a d  had b bid in far $15,000, and this offer wm under 
mnsldemion by the courh, h tbia mine while it wes ranaing pro- 



duced t m e d  h n n M  thoussad dollars' worth of pfatinvm 
8 JeaF and b Bddhi0118 gOOd d d  of goEd a d  m e  i t ,  m- 
mtion of ' p d c t i o n  hnu not anly made s my decided drop in. the 
Aleslam output of plstinurn metals but has k n  felt in the total 
m i n d  production of the. Terrib y. 
Tbe only plathum metals that were mind in Ahdm in 1927 were 

m m m d  from pPamm, but no detailed reports are available aa to 
the prsclae qudt ias  obtaind However, from more general 
of information, which are hliemd to IM reliable, it has b n  learned 
that the total production of crude platinum met& wnn about 21 
aa31~88 Thie m o u n t  i~ probrsbly equivalent t~ 17.6 fine ounces, 
which, at the avsmge p r i ~  of platinum for t b  ~ W T ,  w i ~  W O ~  

$1,500. T h e  platinam came entirely from plmm in the Dime Creek 
district, of h a r d  Peninsula, arid in the C;tOOdnaw~ Bay region, 
muth of the m u t h  of KtlsSrokwin River. The Seward 'PBninaulsr 
d q m b  have been horn  for s long time and have hen m m  
or l e a  continnous producers in the pmt. Although the occurrence of 
platinum in the Gwdnews Bey region has been known before, intsr- 
est in tha deposits at that place was especially keen during 1927, 
and far a t i m ~  it appead that a small & a m p l e  was in p m .  
Rumm of the richness of them claims seem to hem b m m e  more 
glowing the farther they traveled away from their mum. How- 
aver, in spite of the exaggeration of certain reports from this district, 
it is trns that placer deposits containing platinum wofth cwtinued 
careful prmpcting occur in the district and that abwt 10 men 
a m  engaged during the summer in the march for p1a.a~ where 
mnmtration had begn p a t  enough to form deposits thsf could 
be d e d  at s profit, T h e  Pnost extamive prospwting is reptad to 
have hen done ie the vicinity of Sdma Creek, a e r n  s h u t  
9 milea long &rt drain8 the mt ry  Iykg abmk midway btwwn 
Godnews Bay on the north and Chagvnn Bay on the &uth end enters 
Bering Sea abut  2 miles north of the nativavillaga of Kinigind- 
mut The country rock is a dark basic igneous rodg allied ta 
pgm&ta Black .smd from the p& seems to  st mainly 
of mapetib without m y  chromite, though d y  in platinum . 
d w e  chromite is oommon. Curiously, the ~ c e n t ~ ~ ~ t e w  ffom this 
region am mid to carry almost no gold, a clem,up that yielded 
3% ounces of platinum hewing shown only s very few mall  colors 
of gold. 
In the valley of h l i k  River, which is considemd prt .of the 

G&ws Bay district but is 26 to 80 & no& of Eoodnews Bay 
itself, s small m~onot of plathum was recovered in -ion with 
placer gold mining on Kowkow and Butte Greeks these atreams 
the association of platinum with gold is vmy diffmnt from that in 
the tracta muth of Gwdnews Bay, in that the platinum i~ mnng 

' F 



.-ES 1- abundant thnn the gold, the ratio btween the two metals 
being almost the revem of the ratio of the deposits muth of God- 
newa Bsy. 

Although no other p l m  am h o r n  to have produced platinum 
metals that w m  sold in lW, it is not nnlikay that 4 $mounts 
were produced elsewhere but rn held by the owners, for the mcur- 
mce of pkinnm in many of the placer deposits thmnghont the 
Territory has h demonstrated in the p d  Thus, mme platinum 
meids haw st w e  time or another been ~~ from placers in 
the Chistachins district, of the Copper Eiver region; from Metal 
Crwk, in the Kenai district ; from the Kahil tna- and other streams, in 
the Bentne and near-by districte of the Susitna region; from W b  
Creek in the ToIstoi district, and Granite Creek, in the Ruby dig- 
t r ic t ,  both of which are in the central part of the Yukon Valley ; 
fm,streams in the adamhall district, in the western p%rt of the 
Yukon Vellay ; and from mme of the beach placers of Kodiak Islmd. 

A b h m  tin produehion ~ h a w d  s noteworthy increase in 1927, 
though the amount of metnl recovered was far below that of the 
period fmm 1911 to 1919, when the i n d w t y  was at  its height. The 
hmaa, h m w ,  is regarded as indicsting that the production of 
tin ore in h k a  is on the upward trend. Tin minerals have been 
famd in the veins and mineralized country rock of the York and 
Po.rt C l m c a  districts, Sewad Peninsula, and at one tima were a- 
bgively mined. The tin produced in 19n, however, did not come 
from lodes but from placer depmite, principally in the York dis- 
tri& of % w d  P~PinsuIa, and the Hot Springs district, of the 
Ytrkon Valley. - h the York district the placer tin, or ca&erita, is 
mind principdy for itself, though some placer gold is also found 
with it* h the Hot Springs district the tin ore is a by-pmdact oh- 
'tdnd fmm d@ that are mined primarily for their gold. In 
the Ymk W c t  the tin ore wacll mined by two m a l l  camps, the 
larger of which is on Goadwin Gulch. In the Rot Spsngs districf 
the tin om ms mined at three small camps in the vicinity of Tafty, 
The Imp& of these was on Woodchopper Cmk.  The tin ore 
shipped fFom the 'Fork mgion is said to have had a content of 72 
per cent of metallic tin; that from the Hot Springs district carried 
abut 65 per aent. 

The production af tin ore in Alaska in 1997 was 87.6 h a ,  which 
mnaibed 26.7 tons of mehllio tin. The amrap price of metallic tin 
fw the year as cornputad by the Bureau of Minm was 64.37 cents 
s pound, n#, that the value of the Alaska production was $M700t3. 
, M c a l l y  dI of this tin ore was shipped oat of Alaska for treat- 
ment, only a few hundred porlnds remaining nnaold in the hands of 



tilie pdllcwr. Ah& aU the ore shipped i imt to S i p m  for 
reduetion. 

Coddmb1e in- wm shown in the rspprted dbmeria of 
tin oras h the Ruby d*ct that might j d f y  farther explomtim. 
hh in the ssaaon a mining engineer spent several daya examining 
three of the deposits, but the resulte have not yet been m ~ d e  public. 

I That them is masiterib in the district haa been abnndmtly dmon- 
straw by the placer miners, who find it in small quantities in mrat 
of their clean-up& Whether it is snf6cienfIy abundant to warrant 
placer minere ip r e p d i n g  it sa more than s by-producf lcan not, of 
course, be d e h i n e d  without further teats, and whether it msy be 
found in the Ruby district in lodes of mfficiently high p d e  ta be 
mined can be ascertained only by a great d a l  of proepedng and 
tbvdopmsat work. The stream in the Ruby d ih ic t  on which pros- 
pecting for p h r  tin w m  most ssem Q hum been Cor G)alch, 
a Oribubrg of Big Cmh 

~ m d ~ ~ u d f F w r ~ f i e B i i l l s S l ~ i n a n y  
other year gince d mining began in the Terrihq with the Bingle 
exception of 1923. Althmgh this rmwd is m e n m w w g  sign, it 
must be r e m a m M  that tbe -1-mining inbdzy of Alaska. h 
BtiU mldimly small, an it enhila a prodnction of d y  about 100,000 
tons s yew, practically all of which is produced by two minss in 
the Mstsnnslcs field and one in the Nenana or Healy Bimr field. 
T h e  l m l  output d m  not st all i n d i m  the real she af the Alaskan. 
market for -1, b8citw each year 80,000 tons or more is imported 
inta Ahaka from &Ids in wedem Unitd S t a h  and C d s  T h q  
the fatal consumption of coal in A l h  in 19!X was 186,700 bns, 
only 62.5 per writ of wbich was mpplied fmm Mdmn T 
The follming table wb forth wme of the &gr&mt fa& 
cosl in Alaska a8 far bwk m mrda are available. 



Although the foreping a l e  mmmMp partrap the Wrg of 
the coal industry in the Territory9 it is a mrd of past mmnplish- 
mant and must be viewed in t.hat light and not given too p t  
+ht in formading the futnre. It ia selfavident that as the 
-try barsomes more settled and large-scale enterprh, guch as 
mining, develop, the use of e d  must eventually i n c ~ .  Even 
during 1927 the completion of the krge power house of the Fair- 
banks Exploration Co. haEl made a new outlet for large quantities 
of cod, and this market awe wil l  h r b  increasing gmoants as the 
placer-mining project which the power plant was d e e i g d  tocr. 
m b m m  inbo active opet~tian. Other power or heat we=, such 
as papneciea and ~ ~ g d  domestic cmmmers, many of whom are now 
using petroleum products or imported coal, could daubtlesa be i n d u d  
to buy Almka coal if they were assum3 of good coal at  a rawonable 
prim. That m e  of the Alaska coda are of at least as high g s d e  
an any of Ule foreign coals has been abundantly proved by careful 
eomprisons. The pmpardion of the Alaska coals has not alwsys 
m i w d  proper cnre, and in the paet there haw, beem shipments of 
dim, poorly p p a d  cml that have, lost rather than made 
customref for the coal prdncer, This condition arose mainly 
through inexperience amd lack of business foresight and has now 
k p d c a U y  elhiartad, so that pt~rchasers may feel a m d  of 
getting whst they order in the farm of r reliable, unif arm produch 
In a h p t i n g  to foreGsst the future of the Alaska cod industry 

it.m& oon&ntfy be bwne in mind that akI the early development9 
mme by small p u p s  of operetars, many of whom were 
e&mb kerpsrknced in hsndling bYaiaes~1 projects, -idly tho- 
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inwZPing so many d8dties  and techniwl problm ns d mining; 
and ttll of them were short of mp~tal, so that p r o m s  of spbmetic 
deralopment h d  to give way to getting out coal that *odd bring 
in cmh Under such conditions loss of effectivenes, hem and there 
fai lnm and peral ly  doing things in the way that will g& by 
rather than the best way has been the prim paid for grsidng 
experiwcse. The full psi& of this education has not yet been paid, 
and bne ia l ,  Ishor, marketing, and other problems stil b e t  wme 
of t.he operatars and maki adequate development of their properties I 

mcult. 
Xn the foregoing table the total m1ue of the cual produd  in 

A lwb  in 1927 is stated gs $548,000. This value is only appmximably 
mmct, because the selling price of much of the output could not 
ba determined exactly, and the amrage price paid by, the railmad 
for the large quantities it purchased was abnormally low because of 
the size of the contracts. From all the available informstion d 
by weighting the resulting estimtmte as closeEy as practicable it 
appears that the avenge prim of all the coal mined in Alaska in 
1927 was approximately $5.25 a ton, which was the m e  as the 
averap price of the msl produced in 1926 and a b u t  50 cenb a ton 
less tban the average for the entire period shown in the tsbk 
on page 55. 

T h e  two minm in the Matmuske field that p d u d  the d ooal 
in 1927 are thom of the Evan Bones Caa1 Cd ~11.d the Premier Coal 
Mining Ca The Evan Jon- mine is st JonewilZe, on the E~ka q u r  
of the Chichloon branch of the Mash ReiEmd. This mine WFM 

clobed.during January and February end part of March, 1927, but 
from April to Novarnbr it meintained s rather uniform output of 
coal. Xn lhember, however, it was c l d  s e i n  for the rerh UF the 
year, The Premier mine is in the Moose Greek Valley &ion of the 
Mahneska region and is reached by a amrow-gage reilroad that 
come& with R short spnr from the Chicknlmn h c h  of the Alaaka 
Railroad. This mine was in constant operation thmughout the 
year, though in July ita production dropped to only a m a l l  part of 
the monthly mta which it maintained during the r k h  of the year. 
Some ,mmplex faulting conditions were beginning to bn diwlosed in 
Borne of the w o ~ k n g s  of this mine, but the amount of didocation ap- 
pesm to be relatively slight. Farther ep Moase Cmk Vslley, at the 
mine of the Almka-Matanu~ka Coal Co., mining was active during 
Januarg, February, and the maarEy part of March, but it was then dis- 
continued. The mine no more coal during the year, and 
no anggesti~n that it is to ba reopened. in -the nesr future has b n  
heard. A little coal was aha pmducad during the first three months 
of the year .from the Rawson property, also in Moose Cm% Valley,. 
but the work was then discontinued, and during the reat of the year 



it hns namained practically idle. The only other plnce in the Mab 
a& Valley where coal pmspeeting was reported waa at the Eckeg 
p e  on Coal C m k  muth of Chickloon. The work them was 
ementially of a pr-ting cham&ml thwg;h a few hundred tons 
of coal w w  produced. T h e  old Governmentswned mina at Eska 
waa maintained in ~t more or less stand-by condition thmnghout the 
p r ,  m that if anything should happen which might endanger the 

- supply of ma1 needed for the railroad it could be quickly reopened 
and furnish coal. This necessitated considerabZ~ mtimbering in the 
main pnssageway~ and other needed upkeep. 
In the Nenma coal field the only producing property was ths 

S u n h a  mine of the Eealy River Cod Corporation, on Healy River 
abut  4 miles east of its junction with Nenana River. The mine 
ie connected with the main line of the Alaska Railmad by a standard- 
gsge spur tmck, which forks s short distance north of HaEy & 
tion, Them was a &om h e  at the property in May which 
destroyed the tipple ancf was kept out of the mine only by good for- 
tune and most &m~oas  exertions. Fortunately, the mine had 
enough coal &ad, so that it was abIe to supply coral uninterrupWIy 
in spite of the fir% A.t once plans for the construction of a new tip- 
ple were prepad, and construction of a more adequate plant was 
b g m ~  The facilities of the whole surface plant were rearranged to 
enabIe better hsndIing of the coal, and aa a result the owners mmo 
to look n p n  the losses caused by the fire as being in a measure offset 
by the great improvements bmught s h u t  by the new equipment and 
Jsyout. The new building and the reorganized railmad yards were 
cornplded in September, and the ma1 production from the property 
decidedly increusad, attaining in k e m b e r  an average rate of over 
200 tow for each working day, This mine has the contract for 
supplying a d  for the power plant of the Fairbanks Exproration Co. 
~ b ~ i  5 miles east of the Suntrans mine is a coal property that has 

created cwsidersble local interest. By the end of 1926 negotiations 
had been entered into whereby the Masks R a i W  was to build a 
spur to the property if its mt were defrayed by the property owners. 
Attempts to interest out& capitalists in participating in the enter- 
prim apprently were not successful, 85 no d i v e  work either on the 

r construction of the spur or at the property was reported, though it 
wae rumored at one time that a California shipping man wag con- 
aidering. putting momy into the project ssd that, if his decision wag 
favorable, he would put on a fleet of colliers to carry the coal to Yan 
Francisco. The coal is of good quality, and as it, lies narly flat the 
owners hliew tnat much of it can b mined by steam shovels. 

A very IittIe cod is reported to have been taken f m  the old 
m k  on CrSicago Cmk, in northeastern Seward Peninsulb T h e  
m l  iiP a i d  to hiwe b n  used lmally by some of the placer minem, 



e q b W y  thmm of Candle k t  !Ms is the' ma1 depostt to which 
it wmb pmpced that the & v m t -  &odd extend the tram line 
tbsrt mw suns from Nome ta the viciniq of Shelton. Thb project 
was mch  d i m m d  a b u t  a year ago, md a bill to put it into effect 
was inhduced inta Congrem The bill failed, and the agitation fur 
the tmm ~ n r  to hme died down. From the chemical mrnpoeition 
and physic31 chamtar of this coal it is not likely b haw more than 
1-1 d u e ,  &H niost people who have wed it report that they m c h  
pfefer importad coal, even at a much higher price. 
On Admiralty Island, in sonthmshrn Alaska, considerable activity 

has baen s h m  dnring the p r  in reopening some of tb GOBI beds 
that have long been known there. Work is mid to hare h a  in pro- 
wsa thrwghwt the open seem, so that by the end of the par, the 
mine was almmt in shape to begin production. M i n g  to re- 
ports the msl will be gold msdy  in #e 1 4  ma* of Jmmn arid 
near-brg d i d r i h .  halyses indicde that the is of gmd qaaEhg. 
and ob bitumiaoua rank, 

A mdl amount of -1 is m i n d  emh yesr ia northern 
Alemka on Kuk Inlet, a b u t  90 milea south of the &tIement of Wain- 
mrighL Thig coal is dug fFom the  bed^ thah am exposad in the fsce 
of a cliff, sacked, and carried to Wainwright in akin h t s  and n d  
Ibcally by the white traders and natives. m e  customary charge is 
60 centa k a sack weighing 100 pounde or lw, which is at the rate 
of mom than 8 0  a tan Because of the poor mditiona under which 
the coal is mined and submpently handled, ths coal is only moder- 
atdy mtisfactory, though a chemiml analysh h b s  that it b n mb- ' 
bitwniaous coal of good qndity. 
NG productive coal mining hm been i ~rqgrsss in othar parts of 

Ah~h in 1927. A little pmpecting i~ mid ts ham b n  done on 
t h ~  coal expuree that lie north of the Yukon a short enat 
of Tanma Inquiries regarding the coal in the vicinity of galtng 
indimte that ineresf in these  deposit.^ still continues, but no steps 
looking toward their development have Beon *en, Reporb from 
the Bering River cad field indicate that, no new activities were in 
pro- them daring 19n. Ssvemk requarrts for extamion of time 
in which to mmply with certain od the Qov~mmmt's requlmmenta 
rqpding  the permits it hw issued for coal lands in this field indi- 
cate that gome of the mmp9nies still contemplate the development of 
their projects if the necessary arrangemen& can be perfected. 

PE- +5 , 

 ha o a  petrol- pmdud in ~ l a e ~ .  mmes & t b  rails ot 
the C W t  Qil GO., in the KaWla field. This mmpsny obtains oil 
fmm s n u m b  of relrstively shallow we&, few of which am mom 



than 1,000 feet dwp md none mare than 2,000 feet. A m U  &ery 
ilr opemtd at Kablla by the cornpang, and the prodta-line 
and W t e - f i n d  a ready market near at hand, especially for use 
by h E s  af .the fislung fleet near Cordova The production fmm 
thwe wells was maintained at appmxhmtdy the same rate aa here- 
tofore, and its value we9 also a b u t  the same. No new devdopmnb 
are reported to have taken plam in this field during the year. 
Ths small damwtin production of petroIeum from the KataEla field 

is not at all adequate to supply even local needs, and the demand for 
lmge quantities of ptroleum p d w b  throughout #e Territorg is 
mek principally by imports from the States. The mdmt notable fea- 
ture that is brought out by the data of the subjoined table is tbe con- 
stant in- h c e  the war in the amount of gasoline and related 
lighter produch of distillation imported. This incresse is cal ld  for 
by tbapwing use of power in fishing boah and other water craft, 
in, tha cannerias, in many mining developments, and in the opration 
of mam of transportation such as automobiles and gas cars or 
engines on prwtically all the railroads. 

SBnrcb far new oil fields in dlaska has not hen vigomnsly carried 
on anring the ~ s r .  At only two places was my drilling done, and 
at 6lle of thew t h e  work wag su~pmded hfom the end' of the yaar, 
aab mrIy in 1928 formal n h e e  was given of the wmpttny% inteation 



tb b d o n  the d l  tbt had dFted. ,T%b poperQ on whioh 
this well was drilled was in the Yahhga field, 6n the south coast 
of Alsslnr, on Johnson Creek neur a =page that h d  b n  known 
for some tim& Work at thig well was M by the General Petro- 
leum Corporation of California in 1925, bnt active d r i h g  waa not 
began until the summer of 1926. By the end of that year the well, 
known as Sullivan No. 1, had been sunk to a depth of $65 feet. Dur- 
ing I W  drilling waa -ed and carried on uninterruptedly until 
abut the middle of October, when a depth of 9,005 feet was, reached 
and work suspended. The pIog ic  formations encountered in this 
well wore dominantly hard sandstone md sandy shale with minor 
nmonnta of limy beds. Small ahawings of gas 'were enmuntered at 
various depths from the surface to a depth of 238 feet. and again 

' at 1,643 feet. The size of casing umd in diffemnt gections of this 
well was as follows: From surfam to 60 feet 16% inches, fmm t30 
to  1B feet 12% inches, from 192 to 555 feet 10 inches, from 566 to 
2,005 feet 6 inch= This ming wae left in the welt when the corn- 
prrny abandoned work on it. 

The only other place at which drillimg for oil wna in progress 
dnridg th0 year was in the Matmnska Vaby a few mil- west of 
Chickaloon, on the property of the Peterson Oil Asmiation. Work - 
at this place started in 1928 but was discontinued throughkt the 
wintsr and renewed in 19%. Except for the deposit of glrscial till 
and ontwash material about 180 fwt thick that formed a mantle 
covering bednwk at the place where drilling wna s-d, the h d s  
penetrated hlrve k n  sandstone and rrhde of the c ~ a l  series that is 
the general conntry rock of that region. Several beds of coal have 
been cut by the drill and evidently represent m e  of the coals that 
are characteristic of the Chickaloon formation The rock formations 
in the vicinitJr of the well have E strong dip, m that the drill does not 
cat *tly through them but mglea $i!rom, thus making the thick- 
nesses a p p r  much greate~ than they actudy a m  For thb reason 
identification of individual beds by their thicknw is almost impos- 
sible without more dats than are avdlable. At a depth of about 
225 Mt considerable p waa struck in the well. This could be. 
ignieed readily with a match and burned ~ 5 t h  a yellowish fltune. 
The pmmnce of a ad td in the well at about this same depth 
strongly indiwted that the gas may have been s v o I d  from the coal 
rather than from 5n nccnmulation of oil. To get inform~tion on 
t h i ~  point E sample of the gas was mU& and shipped to the 
Bureau of Mnes laboratory in Pitbbmgh fox analysis, as the am- 
po&tion of the gas may shed light on i h  pmbable origin. The 
results of the analgms of this ample have not pt been made h w n .  
When work was dimntinued for the winter of 1927 the well had 



. . m t d d  a depth of 865 feet. The geologic co~ditiona in the e n d  
' . vicinity of the well  so far a. h-, sre not mleh as am usually asso- 

c i M  ekwbefs with commercial deposits of petroleum. The Peter- 
son Oil Amintion, however, felt that the results it has so far 

. nrxomplished were moonraging enough to warrant it in reaming 
driIling at thh place as early in the spring of 1928 as practicable, 
So much effort and money have already been put into this work that , 

- the additional expense of continued drilling to obtain decisive p m f  
whether or not oil is present is probably justified. 
No further explorations by the Governant of Naval Petroburn 

No. 4, in northern klasks, warn made during the year. 
A comprehensive report giving an aoaount of the recent work 

a 

that had bean done by the Geological S m e y  in determining the major, 
topographic and geologic features of the region, together with m 
analgais of the f& bearing on the prwence of' petroleam, was 
completed in 1927 and bas been forwarded to tba officials who rsre 
concerned with the problem and is also to be published by the 
Oeolwgical S~rvey."~ No official announcement af the policy that 
will be fo1lowed by the Government with regard to this tract has 
been made. me general results of the exploration of this area by 
the GSwIqical Survey have indicated that the Governme& is not 
warranted at this time in looking to this field as a potential murca 
of oil for the Navy un2&ss i t  is prepared to proqmt the field 
adequate1y-a work that will entail considerable expense. The data 
already obtained indicata thst such prospecting is likely to be worth 
while, but it is distinctly wildcatting and should not bs regarded 
otherwise, either by the Government or by private cornpanim if the 
reserve is thrown open to prospecting, 

!b list of m i n e d  of cummercial d u e  that ham been fannd 
in Alaska is long. In addition to those described in the preceding 
sections of this report, the following have a t  one t h e  or another 

. hem p d n c d  in sufficient quantity to amuse more than local interest, 
and some of them have been and still are tho basis of profitable 
industries: Metallic rninemlmtimony, arsenic, bismuth, c h m  
miam, iron, manganese, mercury, molybdenum, nickel, tungsten, 
zinc; nonmetullic m i n e r a l ~ h t m ,  barite, clay, gasnet, graphite, 
g p ,  jade, lime, merble, mica, stone, and sulphur. Unquestion- 
ably in 5927 md1 quantities of practically all these minerals were 
'Lipmdud" in the broadest sense of lkhe word, but with the ex- 
ception of stone, marble, and antimony, none of them were sold 

Mta, P. 8, rad.Merti% J. B., jr. W p h g  nad QeoW of Ho~aertera A l m m  : 
U. B. G#L Xu- Bull. - (In preparation). 



tu sme extmt &a& justi3ed their being aowid& to have contribukl' 
- ' rnnhridy ta the mineral output of the Territury. 

Practidy rthe entire output of Alaska marble comes from quar- 
ries owned atid operated by the Vermont Marble Co. In the pwrt 
the *oapany?s output of marble has come mainly from qnlt&es at 
Tokean, on Marble Island, off the northwest m& of Prince of Wnlm 
Islmd. Depletion of &me deposits and demand for more of ite prod- 
uct Id the company to search the adjacent region for other deposits 
of the type d e s i d  After a long hunt satisfactory msssads of marble 
were found in the vicinity of Calder and El Capitan, and they will 
be dhdoped gs rapidly arr conditions permit. At present all .the 
marble shipped by the Vermont Marble Ca. is rough &one that is 
dmsd in the States for uee in interior decoration. In the p~ sev- 
em1 marble quarries were in operation in mtheastartl Ah&&, and 
it mans Stranga that deposits so favorably situated w i a  respect tu 
ocean trmsportation have not been profitably devdoped, A ~ w d i n g  
to Barnhard," mmy different t y p e s  .of marble m u r  in them de- 
posits,  oms even approaching statuarg grade. 

A new i n d m  that is samewhat remotely d a t e d  to the quarry- 
ing of marble wlas startad during the year on Ddl Irdmd, in the 
exheme m u t h w d n  part of wtltheastem Alaska. Thi is the 
production of high-grade l i m e d  required as one of the comtitn- 
ents of m m t  This project is being Canied on ,by the Pa&c b a d  
Cemmk Co., w h e  principal plant is nsar 8mttle. 'Phe mhpany 
pmpawi to mine &a limerock on Dan Island and -part it in 
Seeatth in Beet of its own ships and there grind the l h ~ @ n e  md 
m ~ k e  the nemasary mixture with other constitnhts to produce 
cement. This plan was amomced late in the year, thou& the search 
for a mitable limestone had been going on for some kima, and active 
preparations were at once started for sending to &ash the mm- 
safy -personnel, equipment, and mate~als for the plant that the corn- 
pany will comtmct on Dall &nd. The oompmy e r r p d  to have 
tb p p e r t y  in condition to  begin shipping limedome early in the 
summer of 1998. 

dbhorly Om ~ p p r ~ x h a t d y  %,m p~nnds 0f & pUi3 
~ w ~ p r o d u d  MI a by-product from mnmntratea of certain of the 

Rlinws in the Fairbanks district. These conmtratas wem ahippd 
to one of the smelters in the S t a h  for tmatmenh A mnr~idembb 
b d p  of high-&e antimony ore was reported to have been dis- 
cove& in the fall on daims. cm Cleveland P e n i d ,  in the Ketchi- 
k m  district, eouthemtem M b  Rich antimony ore has beerr 
h o r n  in this 3w.e general region for mwe~rrl yeaam It i s  reported 
- -- 

H -dm E. r6, ~ m b ~ l t  I I - ~  ~f FJoutkmotm AbsBa: U. 8. QcDL B a r n  MI. 
882, 11 8 w., 1920. 



that the a d  of the m n  engineers made an examination of 
certRin atrtimwy pape& ixl the Kantishna district. This examina- 
tion is said to have been made for English intemsh that would 

, probably n d  be favmble ta going into any development work there 
unlem rather large b a g w  were indicated. 

The mill of the Alaska Jnneau Gold Mining Co, is being eqnipped 
b =cover the zinc khmt now gms tO waste in the treatment of its 
ore. T h i ~  project h+ not been unde~ way long enongh' to affect the 

'prbdnction of &e mine for 1927, bat its e&L ahauld be a p p m t  
in 1988. 

Some prospechg and development work is mid to have been con- 
tinued on the nickel-bearing ores of the Chichagof &rick, but no 
ore is repoded to haw been produced for wle during the year. 

No letR information has been received regarding developments 
&tong the quicbilver deposits of the Kuslrokwjm. Probably p m -  
p&g has been in progress at some of the claims, but there is no 
m r d  that any metallic mercury was p d u c e d  or sold, and it 
seems extremely doubtful whether any was mld except for 1-1 me. 
In the Kobuk district, horthwestern Alaska, search for workable 

deposib of a s t e h  snd jade ia mid to ham been undertrtken in the 
Pioinit.~ of Shungnak and Ambler River. Tbat them minerals occur 
in that district hw long been h o r n ,  but the expense and difficulty 
of developing them in &at remote region, even if they should be of ' 

higher quality than any samples so far seen, seems to  shut out the 
pogsibility of their being mined at a profit or in appreciable quan- 
tities at, present. 

During the late Bummer samples of manganese-baring rmk thst 
was saEd ta occur in large quantities in the Broad Pass region, st tha 
head af Nenme Rives, were brought in by a prospectar. The real 
quelity and qumtity of this material can not be determined posi- 
tively without more thorough examination in the field, but the char- 
acter of the sample did not appear to indicate a b d y  of maagaues8 
om of oornmercid value. A pmpector in the Noetak region sent a 
maU piem of rock to the Geological Survey for identification. Al- 
though it conbind mme manenem, the &or was so low and the 
region fmm which it came EQ remote that the deposit from which it 

derived is regded IM probably having no comnaercial value, 
h the course of the studies made the companies that are under- 

taking the development of the paper-pulp industry in southeastern 
Alaska mms consideration has been given to the wib i l i ty  of ob- 
t a i n ' ~  the required sulphur from local murces. As a result some 
scouting has bee dune to lmk over the pyrites deposits that ham been 
mpwted in various park of the region, but no decision as to the out- 

48Wm- 



come OP fbia m been %ILW-. NO m t  a M w  . 
have been r e p o d  at any of 9 d l  dphm depaeita b w n  to be "' 

d a t e d  with mrna of the volcanm of the lzlsntikn h h u d &  
In m y  of the tables acoornpanying this mport a group of m- 

called mke11aneous mineral pmductu hrs beaa shorn Tbjdl group 
includes not only the products mentioned in the fomgoing para- 
graphs but dm all the others that are produced in quantities = d 
that tm list them separately would atisclom thei produckion of indi- 
vidual operators. Among the mineral cornmoditfa that ltre incrude4 
in. this misclellsneons group in the tables m stone, marble, petroleum, 
quiclrsilver, and platinum. A large part of tha d m  in the re- 
p t e d  production of these minatrsls in lsa7 was due, = ~Irerrdg n a ,  
to the cessation of paIIadium lode mining. 

Take of wtpwt or m~~ Wnc*aV j m t h t a  Abdcq 1 P w w  W- 
petvoteurn, m u *  w b k ,  nand other pmducbr, d@1903-19E'Y 



ADMINISTRA'MVE REPORT' 

In 1887 the people, of the United S h h s  bought A l d a ,  and in m 
doing they aesumd, as a necessary d t  of that ownership, en ob- 
ligation ta and an in- in the new pasession. For many yeam 
afhr  the purchase, however, this obligntion wm not keenly felt and 
there wge little interast in Alaska except for its &rangenem. After 
the disoovery of h n w  depositsl of gold within its borders the peo- 
ple in pnerd began to look upon "Sewad's Folly" as a real amt. 
With tha m g n i t i o n  of this value came the demand for authoritative 
informotion regarding all phmea of its character and resources, so 
that as owners the people might wisely plan for the development of 
their pamwsian. T h i a  was not done through any sense of paternal- 

' ism or mndeswmsion but was simply the action that any landlord, 
. owner, or t r w h  would take in handling property in hh charge, 
T h e  Fdml Government, aa the agency through which the whole 
people e v e s  its will, was early among the oqpnizationa that 
keenly felt the need of m u m h  information mgarding Alwka, if it 
as trustee wss to see that ih client's inkrests were properPy admin- 

. istered. 
Obvioudy, among f i e  first things people wished to know about 

Alaska wem its geography, the cbaracte~, exteat, and distribution of 
i b  natural features, and its mineral resourcaa This information 
warr mught by many of the people in the dud capdty of landlords 
a d  prospective t e n d .  It was the sort of information that natur- 
any fell within the k l d  of activitim of the GeoEogical Survay, marry 
of whom geol@$tsl had made notable contributions to knowledge of 
the mineral r a s o m  of the Vest when that region we8 frontier 
country. Sa for more than 30 years to the Geological Survey has been 
htmstd the task of mpplying information regarding the mineral 
-.of tbe T~rritorg and using its: be& efforts to aid the mining 

- ind- in developing those resource, the legislative bodies in 
dwImg with problems relating to the b& utilization of those re- 
so- m d  the people in general in understanding Alaskan geogra- 
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phy~and geology, which enters into every h e  of end~vor  that pw- 
taim to the Territory. In fulfillment of its dutim the O e o l ~ c a l  
Sumy has published hundreds of reporfa regsdmg all the known 
mineral-producing mps and much of the country adjacent to them, 
and hundrsds of m n p  thnk show the w o w  end the- topography of 
more than two-mhs of the entire Terhhry, answered thousands of 
inquiries of dl wrts, and prepared annual stuhmenta of the produc- 
tion of the different mineral commditim from different pa* of 
Alaska. cI 

T h e  task before the unit of the &m1o@cd Survey that is intrustsd 
with the Alaskan work is therefore s major pfoject whose entire 
accomplishment ia dill far in the future. A p p m h  toward this end, 
however? is made by the continnous acxamuldion of h t e '  through 
original mmeya and investigations and the utilization of all resulb 
of work by others that bear on the genefttl problem. The main taek 
ia therefom a continuing one, with no sharply marked bredLks or 
interruptions that form natural regtllsr intervnb at  which to report 
p- However, it iar obvioudg newswry that s periodical SIC- 

mting  of the Sumeyf stewmdship of thia bust ~hould be given, 
snd in accordance with general governmental practise, the fiscal year 
has long been wed as the period to be c a v e d  by the mud report. 
The mlection of m y  regnlar period Lads to difiult3m in properly 
dascribing ang scientific or technid work, and the h s l  yew is an 
especially inappropriata period to a m  in d e a c ~ i b g  the Alaskan work 
of the Geological Survey. Even if the individual undertakingel of a 
single year are considexed to be specific projects, there is no mi- 
formitg in starting or completing them. Tbe 6ald projects begin 
whme~er the conditions are suitable; mme may be hrted in January 
and athers in July, and the, actual fbeld work may close in July or 
in October, but them still will be a large amount of office work in 
preparing the reports and m a p  that js  as muah an integral part of 
the projeds as the. field work. Many times the preparation of the 
report and map may run over a year or more, so 'thmt it or may 
not be consided two separate p m j d .  Furthermore, the fig.scal year 
for the Smep's 8 3 k n  work is a most variable prim& becwum ma& 
of the appropriations for thia work are made immediahly e%mive 
on the pasage of the sct Ithrotrgh which the money is appropriated, 
Thus, the act may pass at any time from January to June, and the 
funds ita authorizes may at  once be allotted aPd expenditures com- 
menced. It is therefore not st dl unoommon for two project8 to be 
carrid on gimpltaneoudy snd yet be paid for from two diffemt 
ltppmpriations for the =me objwL For. iwtuam, dm appmpri- 
ation .for the Alaskan work in the ,1928-29 a& for the Interior I)B@ 
m t b e  effective on March 7, IW, d was avdam for expend- 



ittrre st any time a&r that date until June 80,1930. At the same. 
thm, the similar appropriation contained in the act for 192'7-29 wm 
available for expenditure until June 30, 1028. Themfore the 
determination to which of these appropriations a certain project 
should be charged was b a d  more upon admini&rstive convenience 
than upon difference in character or object of the work. To attempt 
to separate two jobs &ply because they were paid for from dif- 

1 ferent appropriations would fail b give a correct picture to  one inter- 
:b ested in the work ntther than in the details of accounting procedura 

For dk reason in the following pages the projects b ,ve  been 
d&bd principally on the basis of what may be called field sea- 
pons, though not dI of the time was spent in the field. Thus, the 
field sleason of 1997 began in the late winter or earlg spring of 1927 
and continued, with related ofice work, into the spring of 192.8, when 
the pmj& of the 1928 field season were started. Of some of 
the projects naturally fall better into other periods. For instance, 
the statistical studies of miners1 prodnction relate to the calendar 
year, though the most intensive part of the work fslle: in the early part 
of the year succeeding the gear to  which the statistim relab. 

Although them is no direct reletion of the field-season year to the 
f i d  year, the mount of money spent during any field =season 
c l e l y  sppmximates the mount of money appropriated for the 
fiscal year. Thus, on the whole, expenditures for star t ing parties 
kefore July I in the field saason of 1927, for exemple, which were paid 
from one appropriation, are about offset by the expnditmes of the 
psrties that &art before July 1 of the next field ken, which am 
paid from the next appropriation. In other WOA, the sum of the 
expenditures during a field season, though perhaps paid from two 
appmpriations, is wwntially identiosl with the htal amoant of the 
appropriation adlabla for a ningle fiscal year, unless them is a very 
marked change in the amounts of money appmprirtted in the two 
years- 
T h e  funds wed by the Oealogid Survey in its Alaska work are 

pirovirEed in two items in the generd act making appropriations for 
the Interior Department. One of these is '' for clantinuation of the 
inPestigstion of the mineral r m u r m  of Alaska, * * *." In the 
act for 192%-27 the amount specified in this item was $50,000, in 
the act for 1927-28 it was $H,000, snd in the act for 1828-29 it was . 
$s6,&M. Each of tbw eppropriatiana wss amitable immediately 
on the paasage of the act in which it was coihined. , 

'Fbe other item is an aIlotment m d e  from the appropriation for 
the enforcement of the pmvisions of tha & of October a0, 1914, 
October 2,1917, February 25,1920, and h h  4,1921, and other a& 
relating ta the mining and recovery of m i n d  on hdisn and publio 
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laads md naval ~M~~learn  remmesr, * .." A p p ~ t i o & t ' e m -  
r i d  .&dm this item are available only during the spcified fhd  
year. h the fiscal year 1926-27 an. dl&mt of $18,500 was made 
for the kind of work in Alaska that ie described by the language of 
the act, and for tbe M year 1115-28 the allotment was reduced to 

' 

$14,500. The two types of work indicnted by the different phntse- 
ology .of the appropriation items will lm d k b d  separately in the 
foliowing p a p  and for convenienca will be referred to briefly, aa ,* 

the mkk on minerel resources and the leasing work 

_. WORK ON MZNERPLL REEIOURCEGI 

The principal produets of the Alaska work of the Wogical Sur- 
vey are the reports and maps that a ~ e  based on original ,~upve jd  
or investigations. During the year eight A h h  reports have been 
imd by the h1ogica l  Survey, as follows: 

Mingml ind- of Aaeka in 1925, by F. H. M a t  (Emlletln -A). 
AdmtnIBtratlve report, 192E-28, by F. H. Moat (Bnlletln 792-6). 
Oeo14g9 of the nlk-Matann~kn diaMct, by K. IL land= IBulldn mB). 
The 'Goldat-Tomona regtan, by S. R. Capm (Balletin 7820). 
W1eglc inverrtigatiwa i m  northern Alas- (1925), by PHllp &. B d t h  

(gallntln 7 9 2 4 ) .  
Mtnwal resonmea of Ma-, 1RB, by F, H. Moat and o m  f SdleiAn m). 
Y ineml industry of Alaeka In 1926, by Philip 8. Bmith 1 BnlletLn T81-A). 
Adminlstrathre n?pmt 1-27, by Phllilp 8. Bmith (Balletin 797-A). 

Fifteen reports have been completed by their authora and approved 
for editing or printing, ss follows: 
The Upper &&aceom ffara~ of Alaska, by hthur Eolllek, with am demdp 

tlon of* the appr C - m a  plant-bearing W& by G1. C. M a r t l a  
The ~8wentna region. by S. R. Capps (Bmeth 197-B). 
The Bheenjelt River dl&$ bp J. 3. Martle, jr. {Baetin lsl4). 
8umeys in northw&rn M a t h  in 1928, by Philip B. Smith ( Bullettn 191-D) . 
aem photogmphfc W ~ V W S  in ~antbeastero blaska, by IB. H. -t ma 

I?. H. Moat (B~lletin ?BT-P:) ,  
The Bnirtkdmk dietrlct, by R. 8. K ~ p p e n  (8nll&.m-F). 
Ue~logy and mInerQ depmlta ai mutb&efil dlaah b k F, Bndtlfngtm 

and !$'bedore Chapin (Bnlletln 800). 
Qeology of E€yder and vfclnlty, wlth il of Chi* River, 

momtheastern Alaska, by A. F. lBnddlnH011 (Bulletin BM). 
Oeologg and mineral resollm of northwmtem Alaska, by PbJUp B. Smith 

and J. B. lertle, Jr. 
Mineral ind~l~lw of dlWa h I W ,  by Pbili9 & B a t h  (Bumtfn 81&A). 
Admlnidmtive report, 1Sn-2s, by PhfIip 8. srgith. (BnlleMn 810-8.). 
Sotea on the upper PJlHna River, by F. H. Mo13t. 
The Mount Elpurr re~ion, by B. 8. aappa . 
931s C'hsndaliwSheedek district. by J. B, M%rtie, jr. ' 

Oeology of the Eagle-Circle diEltrfct, by J. R W e ,  Jr. 



: . .  7'!m reports listed below have h e m  in c o r n  of pmprtration by 
. :their stlthom as time permitted bat have not yet approached near 
. enough to completion to warrant any *d&te statement as to whm 
they are Iikely to be printd and available: 

'We -am lim of Alaska, by Arthur Ho1Uck. 
The g e o 2 ~  d A I a W  by J. 8. Mertle, Jr. 
The dlaeka Railroad mute, by 8. R C a m .  
Tbe geolofg and *era1 m m  of the Chitha quadrangle, by F. H. 

bd MrnL 
tho- of the ~ ~ R n r n ~  Mon, by X. B. MerBe, jr. 
Geogmpbie didmary of Alaska, &d edltion, by Jarnee McCosmick 

%ma1 other manuscripts are in c o u m  of preparation by their 
authors, bnt SQ little progress hss yet been made in getting them in 
shape for publication that they are not l i M  ahve. 

Pmt id ly  every w e  of the foregoing reports is $coornpaaied by 
MPB, the base of which hw been made principslly from, surveys con- 
ducted by the topgraphom of the A l ~ h  branch. Among these 
maps &e following were lcompleted during the year by m e m h  of 
the branch under the general direction of R. H. Snrgent or were 
issued by ths Geological Snmey either in s preliminary photo- 
lithographic edition or in compIete form t 

Xopographlc map of north-tern Alaska, a mag crmpiletl fmm aI1 nvdlable 
mtwm but m h l g  from m e y s  by the GeololtlcaQ Bumey atld Indading many 
new topographk data, d w l v d  pHn-ily from recent plm*table surveys by 
QeraId Fit&emld; rtcale, X:BM,000. Not to be Ismed 8eparatdy from the 
mport on northwestern AlBBka by Gmi* an8 Mertld now in pmpnrat3on. 

Topgraphic map of Aniakcbak district, by R A. Ba-t ; mle,  1 : xj9OoO. 
. Imed  aa a frae p%dhhlry phboliEhographle edition and to Iw included in 
the report on the bnIaltcbk dlstdck by R 8. Knrppea in BnlletZn 797. 

!bpogmpblc mag of Emt Fork of Chandala~Sheeajek w o n ,  by Gerald 
BY-rald and J. 0. KlImarti~ : mweyd on scale of 1 : 30,000 btrt mmpbled 
on &e of f : tiaa,Wl. Not to be hmed mratety hom segort on Chandnlar- 
Ehmnjek x&on by J. 8. MerMe, jr. 

Drainage rrmg of parE of the Eyder-EekWMn -on, mntb~~aha M a w ,  
-piled mainly from aerial pho-pbs made by the Navy Degertment, at 
the rqneet of tbe CfeDlogid S u m e y .  CumpilaUon made under direction of 

, R E. &argent; mtk, 1 : 260,000. Not to be issued ~epamts-ly from the report 
on a d a l  phompblc survey% In soutbeaatern Alagka by €38-t and Momt in 
Bull& 797. 

Preliminam tnmgra*Ie map or part of the M m t  B m  Alaska, by 
B a argent; mule, 1:BQ, 000. To be issaed as part of the rqmrt on the 
M m t  Smrr redon bg 9. R. Cepge, Thb map will pwbaM9 later b@ combined 
Mth the results of other 8nme.y~ and iasued separately aa a complled map in a 
ECee photoI1thogmphic edltlon. 

In addition to t h e  more detailed maps the b m  map of Alaaka 
on a scale of 1: 6,000,000 was revised and brought up to date, and an 
edition waa h a a d  in 1927 for sale. This m e  mttp was also pub- 
lished duriq the year # an index map to show the p r o g w  of top* 



p p h i o  mapping in the Territory, u~~tainkq on fhe W a Sii3t of 
gelecbsd of the iGeo1~gkd 8 1 1 9  that describe the 
&ern1 deposits of M& md the fetrturas of its major geographic 
diviuions. 

Besidas the official mports, mwmd srtide~ were prepsFed by the 
scientific and technical members or former membem of the A h b n  
branch for publication in outside jorzmsls, and a number of public 
lectures were given regarding the general work of the branch or 

U some of ite ~ i a l  faturn. Most of these were prepared anofidally . 
but reprwent excellent by-products of the regular work and serve to 
mrch special audiences not readily reached by the regular form of 
offlcid publication. Amoxlg the articles of this sort may be men- 
tioned the foilonhg: 

Bome pt-TerWry &mga in Alaska of m b l a  d h n t l c  dgn- 8r 
Pbllfp % Smlth, pobushed in Matlonal Researrh Conndl BnIl. 81, pp, M, I W .  
!The Alaskan branch of the Oeologkd Snwep, by Philip El. Bmith, paMbhed 

in Mining Go- Jonr, pol. 14, pg. IWsZBB, 1RB. 
Aerial sarvm in south- dlnska, by R. H. B-t, muabd in Tbe 

mitars &gbeerI vol. 20, pp. lBbt55,1928, 
Typeel of r n k a e o t i o n  of southeastern Alaska, b A. F. B~ddington, ptlb 

lhh& In h n .  Gedogg, voL 22, pp. 1W178,102T. 
3linera1 d-ts d the Hgder distdct, by W. 13;. JBmU, p a ~ & e d  in 

d. eZ, pp W17,1027. 
The Mormt Spnrr w o n ,  Alaska, by 8. B, C a m  d e l l a m  at maertinO of 

Genloglcal W e t y  a@ dmwita, ClevelanB, I)ecember, 182T. 

%uy of the d t s  that the Gmlogioal Survey has achieved in 
AJ&a may be e x p m  in .term of area covered 'Xaa boUowing 
tabular statement indicates the: areas covered by the surveys of differ- 
ent types. It should be noted that the a m  mm stated by field masom 
and that no report is made for the field se2leon of 1928, because that 
work is still in pmgre9s and the partias are all sat in the field hyond 
raach of communidion, so that the extent of the work can not be 
predicted, The absence of this information is relstivdy immaterial 
for ell practical purposes, b u m  for the field mason of 1997 all of 
the area purveyed during that =ason is counted, evem though part 
of the work WM done during the fiscal year which ended on June 30, 
1927. Therefore the areas surveyed in the fiscaI par 1926-27 on 
projects that fall within the 1927 field masart may be canaided to 
offset the areas sumeyed in t h e  fiscal year 1927-28 thst faU witbin 
the field mason of 1828 bat have been d * i d e d  io the bbnlatiop. 



In the table given above only the net areas aurveyd are li&d in 
the appropriate columns and there is no duplication of area within 
the three d u r n  relating to geologic surveys nor in the t h  
colmm dating ta topographic sumeya, though of wwae most of 
the a~eas that have been surveyed geologimlly have also k n  
surveyed topographically. In other words, none of the Brea that is 
reported in the column of reconnais~nce geologic wweya, for ex- 
ample, is also reported in the mlumns for geologic exploratory or 
detailed m e p .  It ia by no means unusual that In the course of 
later surveys it becornea desirable to  &se the mrtpping or to resumq 
on a large sa le  an area that had a l d y  been surveyed on s smdler 
seala To avoid duplication in the statement of areas thus surveyed, 
it is n-ry to deduct the proper amount from the area previously 

* reported. This dduction for 1927 is shown in the line labeled 
Correction in the fo-ng kbb. Am area of 300 square miles 

previously covered by reconnai=nce hp6gr~phic and geoIagic sur- 
veying was resurveyed in 1927 with greater pmbion in the mum 
of the regular work 

The necessity for msunwS;ng in more detail gome areas that wem 
once mapped on a smallar sx le  is mt due to faulty execution of the 
earlier Burveya or to v r  judgment in de-ing the d e  first 
uwd. For m8ny amas in Alaska explomkiry mapping is all that may 
be warranted at first As development of tha areas p r o m  more 
q m i t i c  information may be required and a more detailed survey 
made, and in an intensely developed mining camp only s most 
datsiEed mitp wodd hrnish the desired information. To spend 
money on making detailed survep everywhere would be s waste of 

' tima end funds far more reprehensible than the resurvey of different 
tmcfe here and there as changed conditions call for W r  maps. 



E m  'in thwe 6~ where it k anticipated that mom detailed mkp 
may be muid it has usually seemed k t  to make rapid tand rela- 
tively inexpensive exploratory surveys so as b supply the most urgent 
demands for immediate information md then follow with the rims- 

safily aslower and costlier dehiled m e p  This waa practically 
the conme adopted when the fist stampede to Nome was in progress, 
for within two or thm months of the return of the Federal geologist 
from this camp m exploratory msp of the environs of Nome w w  
pub@hed by the Geological Survey. This was m d e d  the next 
year by mnnaimtnce field. surveys of much of the region within 100 
miles of Nome, and only a few years later detailed mapping was 
undertd~en of the tracts adjacent to the richest mining  camp^ 

At present the d e  most generally adopted for AI&n work is 
1 : 250,000, or about 4 miles on the ground r e p m t s d  by an inch on 
the map, with s mtour  interod of 200 feet. That d e  is 
qmte for g e n s d  purpmq and by its uea surveys can be performed 
expeditionsly md very cheaply. It is Avions, however,thst tbh scda 
5s entirely i d @  for furnishing the more @c data, required 
im many problem& Themfore, though the area that has been m- 
vepd gaologkally i~ about 42 per cent of the Territory, anly s h u t  
80 per: cent bas been surveyed on a standard that can be r e p d e d  as 
of n x o n n a b c 8  grade. Unquestionably a w h r  number of de- 
tailed m y s  &odd be mde,  but when i t  i4 ~~ that a t  the rate 
st  which the work is now being done it will still be a h t  ti0 years 
h f o m  slI the parts of the Territary that sppear to show pmmim 
of conhining deposits of finerah that may be of commercial value 
are mmeyed even on s m m a i s s a n c e  d e ,  it is mident W d&ld  
m e p  are p ~ c a l l p  out of the quaian unless mom fnn& are 
made nvailable;. 
T h e  regions in which the sump w m  made in 192? m tabuhted 

above were the Nkina diertrict, of t h ~  Copper Rive region; the 
Sheenjek-Esst Fork of Chandehr district, in the northeaekem part of 
the Yukon Bagin in Alaska; and the vicinity of Mount Spurn, in the 
Alaska Range of southwestern AlaBke. Tbe work in the Chpper 
Rimr region w w  in charge of F. EL M d t ,  wb, with s small camp 
equipment and o m  camp hand, was en- in general m a i s -  
sanm geoEogic &dim directed toward obtaining additional data on 
the occurrence of the copper deposits of that region. In the course 
of the work much new geologic infomdion was dec lCed ,  sand several 
areas that bad been given but pmsirlg attantion during the earlier 
sumegrr mere mom criticaLly examined. Incidentally to the regular 
work of th is  p&y, fithe minmg camps in the Nhinrr and Chitimt Val- 
leys mi.e visit&* and lste infomation regarding m t  devalop 
ments of the minerd resouma of the whole didrict T#US mllwled. 



, The work in the Shenjek-East Fork of C;?Eandslsx region was a 
-bind geologic and topographic mrnaiss89m mmeg in cbsrge 
of J* B. Mertie, jr., geologist, with Gedd FitzGerald, topoppher, 

. m d  two camp d a n t s .  In order h utilize an& effectively the 
short open season the topbppher left Washington in February and 
went by ordinary means of tmsportation to Fairbanks, where a 
dog fe*m was purchased and a camp assistant hired. This sdvmm 

5 prtg than traveled by dog team to Cm1~ and thence to Fort Yukon 
,! whem .ewesmq supplies and equipment needed for the rest of the 

m n  wem bought From Fort Yukon this party early in April 
struck across countrg for Chistian Biver and Arctic Village, on the 
East Fork of Chandhr River, having hired natives to help freight 

L. 

in some of the supplim Surveys were started, and while dedding 
on the mow was still possible caches of supplies were distributed at 
d d  poi& so that they would be available during the summer. 
With the break-up of the ice on the rivers, so that travel by m@ar 
lina of tranqmrtation could be resumed, the geologist went to Fort 
Yukon, where with a mall load of supplies in a canoe, he and one 
camp Band started up Chandalar River. Tmvei npstmam was ex- 
tremely slow because of the high water in the riPsr and sped of the 
c u m &  but eventnauy junction with the advance party was mad0 
and the work carried tm by the combined unit During the s u b  
quent work the men traveled entirely on foot, and the only means of 
transpwting their mpplisa was on their own backs or on t h m  of 
their dogs. With the a p p m h  of cold westher the prtfty descended 
East Fork of Cbmdalar River in akin b t a  until they reached the 
poiat where the geologist's came had h n  left in t h ~  course of the 
upstresm journey in the spring, and then the return journey to 
Fort Yukon WM m e d  and carried on as rapidly as stops necamry 
to nuke the desired surveys permitted. This work resulted in ap- 

. proirn~tely 8,700 square milw of @logic reconnakmce mapping 
and 4,900 square miles of topographic mconnaisance mapping of 
hitherto unmapped country and, in addition, the resurvey, both top- 
ographic: and geologic, of 300 square miles of country that ha$ b m  
mapped with less precision in an earlier year. A fuller m n t  of 
this work and its d t s  is given in another section of this voIum& 

The field project in the vicinity of Mount Spurr was conducted 
by a combined geologic and topographic par* in charge of S. 8. 
Capp, geologist, with R. H. Sargwit, topographer, and four csmp 
a&-&. Theee m m q ~  were essentially a contimuation of those 
made to the north of Mount Spurr in 1926. Through the murky 
of the PUaake Railrod the party, yith dl it6 equipment, was 
h d e d  at ,Trading Bay, on the west ,&de of Cook Met, about the 
middle of and thmm p 4 e d  westward, mapping the countq 

.I 



na 3t dvand.  The coa&al pnrt of the region is exwdiqly did- 
B d t  Q traverse bemuse of the swamm lawlands, the large sbmms, 
and the tangle of tmw and brush. In the mountainous part of the 
region the dopes are stmp, the large streams are unfordable and 
flow with great velocity, and gleciem protrading from the vaIleya 
blwk tbe natural routes, so that p ~ m g a  is prohibited or made-only 
after- laborious effort. For instance, to build a trail passable for 
horaea across one of the moraiw-mered glaciers ~~ the work 
of all m m b m  of the party for a time equivalent to the labor of orle ! 
man far 20 days. Many interesting geologic and geopphic facts ' 

were bmght to light by the surveys of this party, besides the reoon- 
, nrtissllhce topographic mapping of 2,265 square miles of Nth& un- - 

mapped country and the reconnaissance gm1ogic survey of 2,000 
qunm miles. Among these items may be mentioned the d i m v  
of a large river, numerow lakes, glaciers, momhim, and an active 
wlcano. Wnfortnnrtely, the observations made by this party do not 
indieah that the region off- much promiso of containing mineral 
deposib that are of p m n t  economic value. Tbese facts, to get he'^ 
with many more details conoernhg this m@m, are given in s %pa- 
rate chapter of thh volume. 
Tb only other field work in progress wa~l n gened reoonnais- 

sanm of m i p a l  of the placer-mining camps in Sewad Peninsula 
and of a few of the camp along the westem stmtche~ of the Yukm 
and h~ the of the A l a h  Bailroad This work, which was 
done by Philip S. Smith, does not lend itself fa expression in tsrms 
of m a  and was undertaken mainly to provide information regard- 
ing recent mining developments and to permit the laying out of 
plans for future work, so aa best to fit the needst of tha hdustry. 
No separate report will be iamd describing the d t a  of that work, 

. but many of the fads learned in the C O U ~  of it have beem incor- 
porated in the chpter on the mineral industry of Mwlm in 1927, 
which forms a part of €him volame: 

One other piem of field work which was done by the. Geelogical 
Snrvey in Alaska, though not under the jurisdickhn of the Alaskan 
branch or at ita axpnm, comprised volmologk &dim mnductd in 
the Aleutian Mands, Alaska PeninmEa, and Xodiak, Idand by 
T, A. Jaggaq jr. Tbis work was an outgrowth of ptudiw &at have 
beem mrrid on for many yean in the Hawaiian Islands and con- 
sisted in s general ~~n~ of the w&m part of the Terri- 
tory and tha i ~ ~ a t i o n  of instruments that will m r d  &am 
mismologic d a k  

One of the most imporht pi- of W O F ~  ww started in 
the w&r of 1926-27 and will be continued for ~vera l  pars is the 
compilation and wprking ap hta maps of the aerial. pie'tums e8~~ 
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by &I Navy Depsrtment, at the request of the Geological Smey, 
of ri large part of southeastern Alaska. Thisl work has hen &gel9 
under the technical direction of R. 8. Sargent, with the mopemtion 
of F. H. Mot& jn apecia1 phsw of the work. As the preparation 
of tbe photographs for certographio use and their assembly into 
l e r g e d e  drawings is a type of work which the topographic branch 
of the Geological Surrey is espwidly well prepared to do, arrange- 
menh were made for this part of the work to be done by that branch, 
and Mmm. J. H. Wheat, E A. Sh&, Eric Haquinius, and R. K 
Lynt w e n  largely ~wpmsible for the excellent results achieved. 
These awmbEy sheeta were then gdjusted by members of the Alaskan 
branch ta c o m t  their scale and position and compiled to form a 
drainage map of & Era& of about 2,000 square miles that includas 
all of Revillagigedo Island and some of the near-by islands. Thi8 
u p  is included in ,the report on that work, which forms another 
chapter ia this volama No relief is represented on this map, and 
it was expected that the next step in converting this drainage base 
into a complete topographic map would be field surveys. While ths 
campilation work was in progress a specially devised machine b o r n  
as ran aerocurtograph, for determining relief directly f mm photo- 
graphic plates by means of stereoscopic principles, was made avail- 
able to the G8ologiml Survey for experimental use. It at once 
becama evident that, if the machine could do the work suooedully, 
it might be a better means of performing the next step of the work 
than ordiuaq field methods. Experiments were therefore begun, 
in cooperation with the hpographic h n c h ,  to test the quality and 
cast of this method. The results are not yet available far analysis, 
but so far as the tmts have gone they appear to jnstifg. belief that 
the results may compare favorably with these obtained by other 
methods. The topography of southeastern Alaska furnishes a verg 
mvem teat of the applicability of the &had, for the relief in that 

: region b so strong that distortion of scale by asrial photographs h 
especially great. It offers many advanhagar) over ground methods, 
however, ~ X L Q S B  of the difficulQ of traversing the high ridges, 
precipitous ledges, and almost impenetrable forest and brush clad 
slope& 

- Another of the major projects of the A b h m  branch is the annual 
compilation of statistics of &ti production of all the mineral cam- 
modities from the TerrihpwFhe p d w k q n  is reported on the 
h&s of the ~Iendar  year, but the work of cmvasing the producers 
and assembling data goes on uninhrruptedly ; for exampla, the work 

to tbe production of minerals in 1927 started on January 1, 
1927, and w&s not f i n d y  completed until June, 1928, lcnd during past 
of.- pmidit was carried an ooipcidatdly with the canvass that 



BfIXERAL REBOWRUES OF k R . 4  1987 2 pduction in 18%  ha d t .  ot ib i .  mmq of 
thamherd indust@ of A l h  are pabliahed as a rn- d o n  in 
this velume. I 

Ia addition l;o the offim work that 1Es tm mtid part of camplet- 
ing the current field pmjmte, there are a n-ambe~ of f o m r  field 
pwjects on which the offica work had not bwn completed during 

u 
the mmn in which the field work waa done. This work includes 
the critical d i n g  of proof of reports that are b e i  printed, the 
preparation of mmumipt for copy, and even l a b a ~  examihon 
of m e  of the material wllected. Cotmiddle work of this smt 

b 

was wmplisbed during the season, and as a m l t  four reports 
thab hsd been begun in earlier seasons were mpleted and em now 
in arious gtages of editing or pub];imtioe Those reparb am aa 

* 

follows : 
(3BoIogy and mtneral renoumm of nortbwedem Alamkn, b ~ .  WHlp 8. Mtb and 

J. B. Mertie, jr. 
The Chandalnr-8heeaJek dl*Irt, by J. B. Mertle, jr. In BnZletia 810. 
U#W at the EhgIPClrcle dbtrlt, Alnuka, by J. B. Mertle, Jr. 
C+q?%y of Hyfler and vtdni tg ,  with a reconfinlllplace of Chickamin River, 

mnrlleastem Alaeka, by & P. Buddingtm. 
Ctmtom and mineml deBosItcl of mutheaotera A b b i ,  bg d F. Buddlinghn 

and T h d o r e  Chapin. [ 
Some pmgrem wa also made during the year on the prepa+atfan 

of the reports Listed on p q p  69 as dill in 'the autbor'~ h b d i  Of i these, the most acti a work waa dona on the ''Xgnebns geology 
of Naska," by J. a. Mertie, ji-,, and the '' Geogmphic dictionary of 
Ah+'"y J m e ~  McCormick 
h all the o f h  work on the technical r e p o h  the d b e m  of the 

AIasha branch have received considerable a&&mce ,and advim 
from their associates in other branches of the Geological 8umey. 
"r. W! Stanton, Q. H. Qirty, J. B. Bemid% jr., 33dwin Efrk, David 
White, and E. W. Bcrrry, pdeontologish, examined and reported on : 
fossils collected in the course of the survey$ C. S. ,ROBS made 
several tests of cmtain clay minerals, and the chemist6 of. the geatagia 
branch misted in identifSring and testing certain rock nnd minerals 
from Alaska The map editors of the topogra~hio brmch were also 
helpfpl in critically scrutinizing the maps that were in course of 
preparation "to see that they conformed so far as prectieabb ta 
the best Gealogical Survey standards. 

~ m n m ~ o b 1 0 0 a  

T b  pwj& fur the &dd aemn of 199% had been under way onlg 
n shod time at the end of the fisleal year I*-28, and a s d  the p*tim 
are ont of tach with ordinary means of commnnimtim it hanet. 
prscticable at, thia t h e  to make any detaild statameat of the work 



rdudly wmrnplided or to give much more thnn sn onthe of tbe 
principal objects of the d i e d  projects. Six field projecta wsre 
mdm wqy before the end of the M year 1927-28 and will continua 
through the open BEWOIL These sre as follows : b n a a h m m  t a p  

' graphio mapping in the Ketchikarm di~t r ic t ,  southeastarn A I d a ;  
detailed topographic mapping on Admiralty bland,  southeastarn 
Meske; geologic mmmaissance mapping in the Nizina district of 

i. the Copper River region; geologic reconnai&s&ntx mapping in .the 
; upper Tanana md Yukon repom west of the international boundary ; 

combined ggologie and topographic reconmissan& mapping in the 
A P d a  Raw region of southwestern Alaska; and a general in~pec- 
tional trip to check up m n t  mining activities in the Territory and to 
visit some of the fiefield parties. 

The r e c o r n a ~ o ~  topographic mapping in the Kekhikan dip 
trict, which is in charge of R. H. Srrgent, was planned primarily 
to e h  an adequate topographic map of this important district. 
This is part of the a m  of which the drainage map compiled from 
aerial photographs, nobd on pege 75, has already been preped. 
In addition, therefora, to furnishing a useful map, this survey should 
supply many valuable t.&& by which to corn- the m u r q  and 
the relative cost of the basa mads by phototopographic methods and a 
map made by ordinary p m d  moth&. Very probably the te&i 
will show that wrhin' combinations of the two methods may be 
desirsble. At any mta, all t h e  data obtained wilI be extremely val- 
uable in detarmining the bd method of conducting the work and 
will give information that must be available before fudher corn- 
pilation of the thousands of photographs already in band can Im 
undertagen with sssurartm as: to the results. 

The other topographic work in southeastera Alaska is & i  per- 
formed by a, Geological Survey topographer, R. K Lpt, who 
ip attached to a t imhr-cruisiq p r t y  of the For& Semica The 
c& of this work is king brne entirely by the Forest Service 
through transfer of funds to the Qeologid Survey, and it is 
theref ore not included in the, table of expenditurn givm on page 80. 
The work is regarded by the Forat Service as an indispensable 
pert of ite Bctivitie~ in developing the paper-pulp industry in 
sod&rn Alaska. Obviously adequate topopphic maps are 

- wmng the first thingrr needed in laying out plans for &a efficient 
and economical utilizstion of the natural resources of the region. 
The work will be done on a. mle of 1: 89,600, which will give a 
.mu& more detailed map than most of the Geological Survey's maps 
of Alaeka, exoept thm of areas in the immediate neighborhood of 
t k f i c h e d  xllining camp. The area rovered will therefore probably 
bEind. ' *. ( .  



Thework that la being u n d s r t h  in 'the- U o p ~ r ' R i m  region has 
b m n  so p h e d  as to form. a mntinnatim d -  the work that hm 
ban. in,progws there during the Id- three  masons by amdifgmg 
the obrvations, of earlier geologiet~ a d  reviewing their conclusions 
from the v m t a p  ground of the added experience and informtion 
which ham accumulated in the score of pars that h v e  #la@ 
since the earlier work was done. This work is tO b dono by.& party 
consisting odp of F. IE. M o s t  mid one camp timistant. Thtm more 
through gtudis smm to be essential to working out the true geologic 
history of the region, and until that hidory is better understood no 
satisfactory ctmclnsioas caa be drawn ,regarding the origin of th 
great copper deposits of the region or their probable extension into 
the ragionsr where they are not yet known. In addition to t,hw more 
strictly geologic duties Mr. MoGt will collect, geneml information 
rsgprdmg all the mining activities in the Coppr Exec region and 
will &it such operating mines as time snd other conditions permit. 

The ~aconnaissmce geologic and topographic m e y  in the Alaska 
Range region w& of Mount Spurr is p r h a p  the most difficult proj- 
ect that in being underbken in the m e r  of 192.8. This work is 
in charge of S. R. Capps, geologist, with G m l d  FiMhrald, tom- 
rapher, and four a m p  assistants. The plans of the party mntem- 
p l m  .tho hire of commercial airplsnes to  transp~rt~perhap half a 
S-II'S apply of food and equipment rrnd the eoEogist, hpog- 
rapher, and one assistant to a lake discovared by the party during 
its work in the mison of lw, where work that joke  with those 
earlier mmeys will be started. In the-meantime n pack'train of 13 
horses,and 8 camp assistanh, with wppliea far half the wason, will 
go o~erland to this lake by w8y of the trail mck in 1927. .when the 
two sections of the party have nnited, the work wilI be pushed west- 
w a d  as rapidly as ~ i b l e ,  and the mountains will be eroaeed at a 
pass discovered and described by R. EL MewiUi one of the aviatom 
w h d  headquarters are at Anchorage, who has made many flights 
across the ran@. T h e  party will then carry their m e y s  into the 
valleys of the streams on the west side of the range that am tributary 
b Kuskokim River. If other pansea aoron tbe renge are dimv- 
ered in the mu& of this m k ,  the party in the fall may cross bmk 
to  the. e w t  side of the momtsrina by one of them; or, if not, it will . 
return by way of ita outgoing route and be picked up ehut  the middle 
of September at Trading Bay by lc boe t mt out thmugh the murky 
of the Alaska Railmad. The pgmphic d C  of this expediltion 
shouId d. of great inter&, rn the survep will trapem many hun- . 
dred miles of hit- tuwxplored country that bsa long ,remained a 
blank.area on maps. ' . . + . ,  1 

North of Tanma River adjacent to the internation81 bomdarg 
and extending westward fur more than a hundred miles is a t r i a w -  



hr of country that lies muth of the Fortymile placer district. 
A m m a h m c e  topographic map of this tract was made a number 
of pars ago, but the geology was not mappad. Ia this tract a gea- 
Iagic party in charge of J. B. Mertie, jr., and two camp awlstants, 
with a mall pack train, was to make geologic aurveys during the 
mason of 1928. A serious injury to one of the members of the party 
necessitated mhrn to E d e  in order to  send tba m m  to the hmpitd. 
As the ptlrty was tm &orbhanded to tackle the job without ad&- 
tionel wistance and ss in that remote region it might be impossibb 
to obtain a puker without too much delay, the original plana were 
m d e d  and n1b&ive plans suggested. At the time that thia 
report is submitted mledion between these various plans had not 
been made, but whatever the choice, it will involve carrying on mme 
geologic work in the general tract between Yukon and Tanana 
Rivers. As is true with respect to most of Alaska, them is no trouble 
in findhag probIems that are worth while undertaking; the trouble 
Piam in, eelecting the one which can best be done under existing con- 
ditions, 

The only field work of a geneml chamckm that is to be condnctd 
by a 8 v b e r  of the staff with hmdqusFters in Wsshiqhn during 
the -on of 1928 is the customary broad mrvey of recant develop- 
me& in the mining industry as a whole, with s p i a l  visib tr tome 
of the mom active mining camps or those that have not recently 
bean visited by m e m h  of the G)eological Survey. la the couw of 
thia.work it is proposed to Pisit such of the ~eo1ogka l  Survey parties 
and h d  offices as can be reached without too much delay, so sos to b 
in elm personal h c h  with th0 problems of each. This work will 
be dam by the chief Alaakan geologist, who left W&s&ngton the last 
of Jun& 
On J* 1, h28 ,  cartain o i  the work dated to mining on the na- 

tiand domain that W ~ B  formerly performed by the Bussan of Mine8 
was t r a n s f e d  to the Gmlogicsl Survey, and that part which m- 
I a M  to Ahdm was -4 jointly to the conservation and Alaskan 
b h  This arrangement worked aatid&rily until changes in 
the wording of the appropriation act for the work of the conservation 
bmn& made it desirable that work tmmfemed: from the Bmaw of 
Mines rehting to mineral leasing in h k a  should '2re &fferentiaM 
from a11 work of s general i n d g s t i v e  chsmtet in that Territorg, 
by king paid for fmm seprtrste appropriations, Themfom, in the ap- 
propriation act far 1928-29 the amount allotted for the strictly leasing 
work is stin mtained but tho item for the other work, amounting ta 
$4,500, has bwn added to the itetn for the investigation of the mineral 
r e s o w  of Alaska. Therefom, henceforth some of the work done 

W i . 0 ~  
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by the l a d  offim of the Geologiml Survey in Alaska wiEl be can- 
parable with and included with work now done under this general 
anthorbtion. Inasmuch, however, aa the fitting of ,this work into 
the general schema must be worked out gradually md es the general 
work performed by the Alaskan oEm of the Qeologieal Survey is 
mom fully discussed in a later saction of this repoft, farther discus- 
sion here w prediction as to the detaih of its work in relation to fu- 
tute inwdiptions of mineral resources may Ibe omitted. The ad- 

. . ' tion of both the Ieasing and the mineral resources work con. e 

*dncted thmugh the Alaskan office will continue to be in local chargc 
of B. D. StRwart, and every eRort will be made to give better and 
greater semice to the mining indnstq through the change in &cat 
responsibility. -- * 

h e  fmds  avsilable far the replsr  work by the QeoIogimI Survey 
on Alaskan mheraI resources during part of the 6csI y a r  1927-28 
were appropriated in the Interior Depsrtment appmprirntion acts - f6f 'both thb years 1827-28 ltnd 1928-29. For the season of 1927 

, them wae.'aleo available, until June SO, lW, any unexpended bal- 
anma from the appropriation for 1926-27.' The amomt appmpriatd 
in the act for 192847 was $50,000; in the a& fa 1937-28, $60,000; and 
in the act for le2R-29, $64,500. Prom the foregoing statements it is 
evident thab for a large p ~ r t  of the time two appropriation8 were 
running conmzrrently. All the expenditures from these different ap- 

, propriation~ have been properly amounted for, buh the mere book- 
keeping statement, as has already been pointed, oit, does not give 
sng clear picture of the real conduct of the work. In apite of this 
difficulty of pressntinp: a simple statement of the expenditures, the 
folldwing generabed analysis of the actual expenditures from the 
sppropriation for 1958-28, distribukd among a number of major 

. heads, may be of service : 

" P r o m  iar aeasw of laZl ,-- ,,--,-----,,-,,, 81% 100 
Projects for aeagon of 1%ZS ---------,----,-,,,----*-- 7,680 
AdministraHve mZarIw from July I. 1W. to arms $0,1928- 3,250 
All &her pwf-oaal a d  MclentiBc salaries, jnly I, 1827, 

. to June 30, I$% ,- 24, ,988 
AN other clerical d drafting g a h r I m ~  --,,,,,,-,-,_,_ 9888 
OBm mahtenance an8 exp%geB,-- ------, ,geB,--geB,geB,-geB,geB,geB,geB,geB,geB, 1,511 
Bureau of the Budget reserve ,,-,,,,,,, ------- 678 
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3h the iirst two items in the foregoing table no charges are in- 
- cluded for salaries of any of the permanent employ- of the branch, 
as these are all carried in the three following items. Proper pra- 
portions1 c b r p  for these =vices, as well as for the expenditures 
listed as offiw maintenance and expenses, might well have been in- 
cluded in these first two iterns, far practically every expenditure of 
the branch relates directly or indirectly to these projects. Thus 
tba scientific and professional force is maintained solely to mrrp 
out these projects; the clericaI end drafting force is maintained 
mlely to help in preparing the reports and maps and in athndiq 
to the innumerable detsils connected with the busin- of properly 
conducting the projects; and all the offim suppliea and equip- 
ment purchased are raUy incidental to the task of carrying through 
the projects. 

The expendifurn for the projects of 1927, amounting to $16,180, 
included $6,323 for geologic and general investigations md $9,857 
for topographic work, including the compilation of maps from aerial 
photographs. These figures are bawd on the awumption that in com- 
bined p l o g i c  and topagraphic parties the expense is divided 
equally between the two type9 of work. A similar analysis of the 
aUohents for the season of IE48 from the funds for the &a1 p a r  
1927-28, amounting to $P,.W, shows $4,360 allotted ta geologic sur- 
veys and $3$0 to topographic surveys. 
The following tables prepared on a seasonal basis will make 

the true relation of the work to mrm of funds more apparent : 



The item of $9950 f o ~  sdminikmtivs d r i e s ,  s h m  in the a l e  
m page 80, includes only those salaries that are dimctly reW ta 
the dmhistration of the work of the h c b  as it whole and does not 
indnda administration such aa erch party chief i~ called an to per- 
form with regard to the unit vnder his charge. The a m m t  ex- 
pended for adminiatmation is exceedingly low, because mch of the 
time of the principal admhhtrativa o k  is spent on qmcifie tech- 
nicd and related projects, which therefore bear their prpportiwd 
shsm of the charge for salary. Although this practice mdwWEg 
makes the cost of administmtion low, it is not regarded as ,pod, 
becanse it leg& t~ t h e  1 0 ~ ~  of real dimdive bandling of many matters. 
With the present personnel of the Alaskan branch, made up as it is 
of men long familiar with the work and wen qualified to solve many 
of the problems as they nrb, the loss is ~ o t  so apparent, but it is 
b l i e v d  to be no less red. 

The item of expmditnw for &rid aid draft'zng dsries'mv4m 
past of lthe salary of the chief clerk, Mi= L. M. Grao'ee, end all 
of the salaries of s junior clerk and a draftstnap. Part of the pay of 
Ithe'chief clerk 5 included in the itan for adnhbtmtion, ss during 
muah of the field mason she is in chsrp of the offim Threequartem 
of the time of the 'junior &k is devoted In the cxwputetion of the 
&tidies of the production of miner& md work mlated thereto. 
During the year mveral clerks have handled thia work ; the p-nt 
incembent is Miss L. H. Stone. T h e  drsfting work of the b m c h  
is done by J. B. Torberk The cIerical personnel is entirely tm mall 
ta handle the Iaqg frglflme of work eqditiously and thoroughly, ' 
baf it has been cut down to the lowest lirnih ss as to provide funds 
f o ~ t h e . i m p r t m t  h l d  projecte. The cut wes erst made td mix$ what 
wss W e d  to bs hrnporarg curtailment of apppr ia t im for the 



-hh as L whola, but aa wbmquently there hae hat hen  a, refam 
to the former rata of sppmpriatian, it is probably not wise to bold 
this &cal f b m  much longer at i 9  prmnt mall  aiza  

Only about 2% per cent of the entire appropriation for Alaskan 
work wrrs spent for items that are indudad in the table as ofice 
msietenance and expense& This item does not cover purchases of 
supplies and equipment far the specific fidd projects, as those ex- 
penses am included in the allotments for the individual pfojech It 
does, however, include the general repair of all instrumentb or the 
purchase of such in&ments  and material b be used in the field aa 
are not d i d 7  ssigaed to an individual project. The repair end 
purchase of h s t m e n t s  and related supplies was the h r p &  item of ex- 
penm included nnder office maintenance and e-ses and for the fiscal . 
year 1W?-28 amounted ta digbt1.y mom than $590. The next l a r p t  
item i# 'for photographic and related work in developing and print- 
ing the many photographs taken in the field and making the necm 
sery,cupies of field sheets and other c h p p h i c  data used in corn- 
piling the maps prepared in the bmnh for publictation. Other items 
that m included under &is head are telegrams; general office sup- 
plieq principally &tioaery n e d  in the field ; k h n i d  'books; serv- 
iw~rendered by other units of the Geological Survey, mch as mak- 
ing &in sections of rncks and minerds needed in microscopic ex- 
aminations and editorid inspection of maps and other &graphic 
data erubmitted for publicrrtion ; and dch other axpaam as do not 
mlsh solely to a h i f i e  pmj& 

h dteady noM, the hmbg work ia sZaska in 1927-28 was con- 
d d  from sn sllotmgnf of $14,500 made from a sep- item in 
the sppmpristion for the Geological Survey. In order that the poli- 
cies send practices that have been developed for handling the much 
larger vhlurne of ~rnilar work in the Stdm should be maintained so 
far as they nre appl id le  or shonld be appmpriately modified to meet 
AlssEgn conditjom, and in order to utilize the existing agenc;Jr tb t  
is chwged with the gdministratim of other Alaskan affairs for the 
~ l ~ c a l  Survey, the general conduct of the leasing work in AIaska 
is shared b e t w m  the consemation branch and the Alaskan branch. 
For the conduct of the field work lmal offices am maintained at 
~m&u md Anchomp, Alaska, in charge of B. I). Stswart, wper- 
Sdng mining engineer, with a stag of two otbr engineers, J. J. 
Corey md 3, Gt. Shepad, tqpther with the n-ry clerical 8s- 

siBistsnca 1- 

The T ~ W  golssmmant of A h b  cooperstes in certain pf 
the work mnductd under this allotment to the exbnt. of fumirrbg 



o&i fmilities and clerical s~mices at Quneaw ~ n d  supplying funds 
for anch travel expen= as sbre performed in the in&& of the Ter- 
ritory. This arrangement appears to be especially fwtuaate, for it 
eliminates much duplication that would be n-sarg if the Federal 
and Territorial Governments each maintained wparate organiza- 
tions to conduct the work desired by them, much of which is iden- 
tical in character. 

The primary purpose of them 1mal offices in Alaska is to mper- 
vise the operations under the coal and oil leasea imd by the Govern- 1 
ment. Nearly all the coal mining and much of the oil drilling in 
Alaska is done on publio lands, held temporarily by private indi- 
~ d u a t  or companies under l e e  or permits. The interest of the 
Government in thew lands requim th%t the developments shall be 
supervised tm as to insure h h ~ t  proper meth& of extracting the 
minerals are employed, to  prevent undue w d f  and that the lives, 
health, and welfare of those employed in the work are propsrIy 
~rafeguarded. The coal-mining developments are cwefuUy super- 
vised, and wherever possible assistance is given to the operators by 
outlining and putting into effect aconomical and safe development 
end mining programs. Spcial attention is given to the insidlation 
and maintenance of safe and eficient hoisting and tramming equip- 
ment; to mine ventilation; to the mduction of fire, explosion, and 
blasting hazards; and to the providing of adequate pillars in ad- 
vance of all mining operatidns. During the current year there was 
one fatality in connection with coal mining-&& semnd to ocmr 
during a period of six years. There was one accident which r e  
gulted in permanent, partial disability and four wriow and four 
slight addents that topther caused the injured enployess a total 
loss of time of 147 days. Thie record is exceedingly good, as on the 
average 95 men were employed throughout the year in *I mining 
and approximately 32,000 man-shi f ts were worked. 
T h e  care and maintenanm of the coal properties and equipmmt 

that the Government owns st F~ka,  Chickdoon, Sntton, and Coal 
Creek devolves upon the membrs of this unit. A11 thase properties 
am now idle, but the Esks mine and camp are kept in condition 
for immediate reopening in car~e an emergency should arise that 
might jeopardize the mI supply for the Alaska Railroad. 

During the season of 1927 it was a h  practicable for the en- 
gineers attached to the Masks local offices to eonduct general hves- 
tiptions and be of assistance to miners in many of the districtg of 
southeastern Alaska and in the country adjrteent to the Alaska 
Railroad. Special mention may be m ~ d e  of the work of this kind 
done at Tsku River, Windham Bay, Chichagof Island, Hpder, and 
Chickamin River, in southeastern AIsska, and af WiIIow Cmk, in 
the viciniq of the Alaska Railroad, 
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Thmir familiarity with mining matters throughout m n y  parts of 
the Territory and their availability for consultittion enabled -Mr. 
Stewwt and his staff to give much valuable information and advice 
to many of the Federd, and TerritoPial agencies in Alaska, including 
the A l s h  Railroad, the Fa& Service, the governor, and members 
of the Territorial legislature, and also to many individual operators 
and prospectors. The Almka offices also act as local distributing 
offices for publications of the Geological Survey and assist in furnish- 
ing the main ofice at Washington with information on many phases 
of the mineral indusw. 

During 1927-28 the following was the approximate distribution 
of funds expended by this ofice : 

Adminlsaatlve ~ lar f e s  ---------,-- L **m--- - - - - - - - -d- - - - -  $3,200 
Other technical aalftrEw --------------,,-,--,----,,------ 8,000 
CIerlcal saltiriw ,-,,--,,,,,,,,------,------,---,-,-,-,-- 1,330 
Fleld and otllce erpsnm!& ,,,,------------------ 1,800 

Much of the time of the administrative o6cer in Alaska is, given 
to field work and other dnt ie  not regarded as strictly administra- 
tive in character, so that only a proportional part of his salary is 
charged as a direct administrative expense and the rest is included 
in the item '' Other technical salarieg." 
ks has been indicated abave, some of the actiPities of the rn&nbem 

of the Alaskan branch who have been paid from appropriations for 
the leahg work can not strictly be mconsidered as clclosalg. related to 
that work. To m o v e  any possible di6cultiesthatrnight arise from 
this condition, it was decided to carry the two different kinds of work 
in separate appropriations. In the appropriation act for 192&29 
$4,800 was added tm the appropriation for the investigation of min- 
eral resources of Alaska, to cover work of this type, and the appm 
priation for leasing work was reduced by a similar amon& Hence- 
forth, therefore, the two kinds of work will be accounted for sep- 
arately, and for t.he h s l  year 1928-29 the amount allotted ta the 
strictly lasing work wiIl be $10,000. No. decided change is wn- 
tsmphted in the future handling of either phase of the work: T h e  
m l t  of the separation of funds should be not only to get on a 
strictly awurete basis but also to give greater flexibility in the use 
cif the funds approprid for the general jnrestigative work and 
glaca more definitely the responsibility for planning the use of those 
funds, sa that they may be used to best a d v a n t s ~  by removing. dopli- 
&tion and musing c l m r  coordination between all the units that 
have a share in fostering the mineral industry of the Territory, 
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THE CHANDALARSHEENJEK DISTRICT* ALASKA 

The Chandalar-Sheenjek district, ss described in this report, con- 
sists of an irregular area of about 6,000 square miles that lies between 
pam11els 88" 28' and 6 9 O  north latitude md meridians 14" 25' and 
147" 85;' west longitude. This area includes mainly the valleys of the 
Sh~njek  River and the East Fork of the Chandltlar River from their 
headw~ters in the Brmh Range southward to their debouchurn inta 
the Yukon Flab. The index map (fig. 1) Aows the position of 
thk area in northern Alaska. Only t c a v e r ~  were made by the 
writer south of latitude 66" 48', but the limits of the map have been 
extended southward to Fort Y u h  and Beaver, in order to ahow the 
geographic relation of these settlements to the mapped area, 

The geologic information given in this report is based principally 
on field work done 'by the writer in 1928 and 19!27. The topographic 
map was begun by d, 0. Kilmartin in 1926, in the Shenjek Valley, 
but 8!!i per cent of the mapping was done by Gerald FitzGer dd during 
the season of 1927. No surveys earlier than 1826 had been m d e  in 
the g~aater part of what is here considered the Chandalar-Sheenjek 
diatri& but several p l o g i c  reports and topographic map of con- 
tiguous areas that have a dired begring upon the results outlined in 
this report are Pistad beIow in chronologic order : 

fkbrader, F. O, Ffeliminary report on a peconnahce dong the Chandalar 
and KO- RIwm Ahska, 1n Iffse: U. B. Ueo?. Twenty-first Ann. 
Repk, pt. 2, pp. 41486,1900. 

E;Lndle, El. M., Qeolwic recmnaisiranee of the Porenpfne VaZlq, Alaakn: Oeol. 
h. America Bull., vol. 19, pp. 31SB8, 1WB. 

Yaddren, A. G., Wlodc InMgatlons along the Canada-Alaska h n d a v :  
U. S. Geol, Sumy Bull. 620, PP. 2M-314, 1912, 

Mnddren. A. Q., The Komkmk-Chandalar reglm, A h a :  W. hr. W L  Snr~eg  
Ball. 832, IslS. 

Leflinmell, E. de K.. The Canning River region, northern bka2a: TJ. 8. -01. 
hmey Pme Paper %W, 1919. 

Mertle, J. B, jr, Geology and gold placere of the C h a m k h  Met, blasga : 
U, 8. -1 8-es Ball. 773, w. 216-P63,1= 
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On June 6, m, the writer, mmrnpmid by J. 0. Kilmutia, 
topographer+ .ad Earl Runtrr .ml b y  R d ,  camp helpera, I& 
Fort Yukon in two R ~ b o r o ~ h  canoes quipped with o u t h d  
motors and p d d  up the Porcupine River to the Sheenjek River 
and thence up that &nmrn. Geologic and topopphic mapping was 

bagua 90 mil='by riwr from the mduth of the Shmaj J at a poinf 
where the hills begin to the norkh of the Yukon Flda Tha apedi-  
tion continned work up the Shewjek to a a t  about 180 
mil& by rim above the mouth, u b ,  on tumunt of injlu5e-s 
swtained by Russall and Rilmartin,,.ths work was discontinued, and 
the party returned to Fort Yukon ID tbe l e b  pnrt of July. Be R 



d t  bf thi8 work, a topographic map and a preliminary geologic 
, . rep& were prepmd m d  pab1jihed.l 

Bg the @ o l o ~ l  Survey desired to mntinue this work, another 
expedition ww outfitted in 19% but with a different organization. 
The pemnael, a9 in 1926, consisted of four men, but the expleaition 
was divided into two unih of two men each, one of which was to 

-enter the mnnkq during the late winter, in order to establish rt base 
' 

csmp in t h ~  Bmks Range and to<lay out caches of mppliesr for 
the work of the ensuing summer. Accordingly Gerald FitzGerald, 
topographic: enghmr, left Seattle February 28, 1927, and proceeded 
io Pairbanb. H e  was joined at Nenana by Fred E. Clark. On 
March 18 FitaiGlerdd and Cbrk left Fairbanks by dog team and pro- 
ceeded by wag of Circle to Fort Yukon, where they arrived after 
lseven days' travel. The expedition was outfitted at Fort Yukon. It 
had originally been planned that the winter party would freight a 
summer's outfit of mpplies and om Peterborough canoe northward 
into the Bmka but it was fwnd at Fort Yukon that it would 
be impossible ta transport a canoe inCo the mountains over the 
narmw t.ohggm trail used by the natives, which was the only mute 
of entry. Amllgementa were then made with natives at Fort 
Yukon for freighting a part of the mpplies of the expedition north- 
ward, and about a week afterward eight dog teams, mranned by 
natives and loaded with 8,900 pounds of supplies for the expedition 

' and mmsary dog feed, left Fort Yukon and moved this freight 
northweskward to Caribu H o q  a distance of 107 miles by trail. 
On Msrch 30 FibGerald and Clark also bfk Fort Yukon with two 
dog tatuns and 800 poundg of additiond pupplias, and on April 4 
they arrived at Caribou House. Prom this point FStzGerald and 
Clark moved the entire 3,000 pounds of supplies northward to 
Arctic Village by relaying, and by April 19 the entire outfit was 
safely landed at Arctic Village, 150 miles by trail from Fort Yukon. 
This h igh+ was accomplished in *inter, under most trying 
conditions, for the party was tr~ve1'ing rapidly, with a minimum of 
camping and personal quipment. Much of the ultimats success of 
the expedition must be attributed to the successful cumpletion of this 
winter work ' 

Afhr arrival at Arctic Pillage Glark and two natives, with thm 
dog teams, departed on April 25 and moved 1,500 pounds of supplies 
northemtward into the upper valley of the Sbmnjek R~vB~:, where 
they made two mchw, and returned to Aretic Village by May 4. 

, In the rnemwh'fle fitzGerald continued with the top~gr&~h:ic map- 
ping, which he had begun April 4 st Caribau House, and made five 

. J. B., jr., ~ r e u m m  report on tbe met@& R i m  dwrkct hlwk: 0. 8. 
Owl, Snrveg W. WT, p p  9%12S, 102& 



side trips by d e  h m  ant fmm Arctic ViUaga. On one of them 
tripa, on which he started May 10, mcompedd by Clark, he p l n d  . 

' mother u f h e  of provisions op ths East Fork of th. Chandslar River, 
about 16 milea above Arctic Village. On May Zt the spring break-up 
occumd on the East Fork sL Arctic Vilhge, and thereafter fcir some 
h e  h v s l  by any means wtw impracticable. Between June 10 sad 
July 16, however, the topogmphic mapping was continued on tbm 
a e  trips from Amtic Village, d o e  being used for the t-ortation 
of suppl~ls. 
In the m a w h i l e  the miter had ssrri~ed at Fort Yukon, d on 

June 9, aecampanied by C. A, Wheeler, in a cam equipped witb an 
outboard motor, he proceeded down the Yukon to the upper mouth of 
the Chendalar River md thence up that streem. Progmw up the 
lower part of the Chandalrtr River, far the first 95 miles, wxw e s ~ y  
and rapid, but from that point westward pragrsss bmme 131mer and 
more difficult, for the river was then at its bigbest &age md was 
therefore swift and full of driftwood and was carrying a hrge 
volume of water spread wt into numemus overflow channels. Fi- 
nally the current became too mift to a m d  with a motor, and as 
many of the grave1 bars wem covered with weter continuom lining 
of tb canoe was also impracticable, The party was themfom 
obliged to stop at mveral places and wait for falling water, thns 
l&g 15 days, so that the mouth of the E d  Fork of the C h d d a r  
River wm not reached until July 9. Up to this point eonsidembla 
use hsd been made of the outboard motor, but in continuing rip th0 
E d  Fork of the Chandalar River most of the p r v  was made 
by h i n g  the canoe along gravel bars, the motor b i n g  used 
mostly in making bad crossings and in ascending stretches of the 
river where no gravel bars were expo& on either hde. 

On July 9 tbe p~rty  arrived at a point about 3 miles a h  Lu& 
Creek rtnd 135 d e s  by river from Fort Yukon but was anable 
tmpomrily to gw farther because of an injury of the &e mid 
by the writm. Wheeler then p d d  npetrenm on foot and made 
connection July 14 with Fitdhrald at Arctic Village. On July 15 
FibGerald snd a native came dowmtream in r canvas canoe and 
joined the  write^ at h h  Creek; end the night of July 16 the three 
m n  M back to Arctic Village, back p k n g  the necsassry equip- 

,merit for the summer's work, and arrived there in two and a half 
days. This re- trip of 60 mil= was  mad^ along the ridge that 
lim Mween the East Fork of the Chandaler River and the Christian 
Rivmand enabled the writer to see the rock formations along this 
part d the rouh. 

Od Jdy I9 the mitd pdyt-crmrJistihg of Fitdkdd, herlr, 
Wh$er , l  and l h x  writer, m d ' '  nmtB&stward $69' t h  u p p  . 



Sbeenjek River. Six do& ammpnnid the party, pecging a h t  I 

160 pounds, and the remainder of the camp and personal equipment 
and iwtruments were packed on the ba th  of the four man, with an 
aver* load of 66 pounds to the man. The mute followed was ea& 
ward from Arctic: Villege by way of Old John Lake to J o k e  
Frank's cabin on the Roness River, thence northeastward to the. 
cschm on the Sbenjek, thence westward up the valley of Old W a n  
Creek and over into the, upper valley of the East Fork of the 

J Chmdalar Biver, end thence southward by the East Fork cache ta 
Arctic Village. This trip, which covered e distance of about 200 
miles, was made in four weeks and resulted in the topographic and 
p l o g i c  mapping of all of the Honess Valley and the headwaters 
of the Sheenjek River end the Ea& Fork of the Chandalar River. 

On August 20 the party started down tha East Fork in two sldn 
boats, obtained from the natives at Arctic Village, and on August 
28 it arrived nt Lush Creek, where the Peterborough ~81108 and the 
can- canoe hud been stored. It proceeded downstream the fol- 
lowing day, three man in the Peterborough eanoe and one in the 
c m s  canoe, and arrived at the mouth of the East Fork Septem- 
ber 5. During this trip downstrssm the East Fork was mapped on 
both of the v&U~y,  from Arctic ViUage to its mouth, but early 
snows in the later part of August materially impeded the progress 

I 

of work in the lower stretch= of the river. On September 9 the 
expdition a m i d  at Beaver, on the Yukon, and on September 11 
FitaGerald and the writer started nptream in the Peterborough 

for Fort Yukon, where t h y  arrived, ending the sewn, on 
Septamhr 13. 

The m s m b  of tbis a+itim m much indebted to numerous 
people in interior Alaska for hospitality and cbrdisl cooperation. 
Particddy should be mentioned Mr. J d  Donald, agent for tbe 
Northern Commercial Co. at Fort Y don ,  and Dr. and Mrs. G d c m  
Burke, a h  of Fort Yukon. Mr. L. J. I'almer, of the United States 
Biological Sumey, at F a i r b h ,  also helped materially by the loan 
of a sled for the d t e r  trip from Fairbanks to Fort Yukon. 

a 
The Chanddar-Sheenjek district (pl. 1) is draIad by the F,ad 

Fork of the Cbndalur River and by the Sheenjek and Christian 
Rivers. The Christian Rimr empties- into the main Chaadlalar 
River, which drains into the Yukon. The Sheenjek River memptiw 
into t h ~  Pornpine R i w ,  mother tzihtary of the FuEtm. Hence 
sU the at- of this region are &part of the Yukon River kyatern 
and drain the muth el- of the B m b  Range. 



v 
*Sha Y n h  W f m m  Cimla to Fort fi& splib &to n-r- 

ons chmels snd ~ p d s  out dver ai wide fld plain h&n I& 

the Snkon Flats. h m  Cimlo the Yukon dows northwastm~d 
for sn air-line distance of about 76 miles and then tmmhs muthwsst- 
ward md flows-le5 m i l e  farther thmhgh them flab. Within this 
2a)-xrds stretch aU4the sfmmms tributary to the Ynkan likewise'flaw 
through dab in their lower mums. This great flood plain of the 
Ynkon, together with itst continuatioh up the lower courses of the 
tributary stmaw includes aa area of about 7,500 sqaaB miles, md 
at  Fort Yukon its width from north to muth is at least 70 miles. 
The Porcupine River, the largest tributary of the Y h  withhi 

t h e  flats, enters the Yukon just M o w  Fort Ymkon, &t the pint 
where the course of the main river veers aonthwestward; The Porn- 
pine itself flowssouthw&ward, and the Yukon Valley below Fort 
Yukon appeam therefore to ha rather a mtinn&tion of the Po-- 
pine Valley than of the Yukon ValIey above Fort Yukon. The main 
part of the Porcupine River enters the Yukon several'Mla below 
Fort Ynkon, but a navig ble dmgh of the Porcupine joins the Yukon 
shut a mile or two below FOI% Yukon, and this slongh ia  the h t e  
usuallp taken by malP bosh in entering th6 river. The Pompins 
flows in its lower course Ulrougb the Yukon Flats and within that 
stretch L joined from the southeast by the Black and Little Black 
Rivem and from the north by the Bheenjek River, which is lmlly 
called the Salmon River, tributary streams dm flo* through 
Rats in their lower co-. 
The Porcupine River, from its' manth upstmam f&. l!U miles, 

though probably only half thltt dishnce in an air line, flows thmngh 
the Rsts in large merandem, *fitting, pirtidarly at tiha of high 
water, into nmerous chsnneb and doughs. The banks, as seen 
along the outer sides of the meanders9 'are camped of si l t  a id  peat, 
with Here and there bdia of ground ice, and are often undercut by 
the river current, overhanging lnasses of peat and vegc- 
tation, which by caving fall into the river and p d u m  mags and 
meepem. These higher banks sre umdy bordemd by timber, 
maidy ~pmm The i&er sides of & meanders are p n e d l y  low 
sand or grmvel b&m, and for some d b c e  back from these the Ants 
are cbvered drily with film and aldera At d i n a r g  atageg 
'of water the lower Porcupine is a rather sluggish &ream, with s 
cumnt of 2 to a miles an hour, but during stages of bigh water it 
is considerably swifter, approximating at plsces a 5-mile current. 
The current at bbe mouth of tho Porcupine is determid  rniinly by 
the &age of water in the Yukon, being partieuIarly sluggish if the 
Porcupine h at Iow stap while thb Yukon is in flood andmither swift 
if tame conditions are r e v a d .  



. Tbs Sheenjek River Bors in its lower mnrse thn,tlgh Bst. of tbe 
,arame &sr&cter as t b m  rbove decriM, and the cuditions along the 
river in tihis stmtch .am much the ssme as the  on the Forcuphe, 
exmpt thet the Shemjek is a smaller stream and therefore flows in 
memders of d l s r  amplitudq thongh no 1- tortody,  than the 
Porcupine. Other Merances are that the river banlrs along the 
Shwnjek am lower .tbm on the Porcupine, d in its lower conrse 
fewor ~ n d  d e r  gravel b m  ere pres~mt. In fact, when the 
Sheenjsk ?ibl .in flood, no gravel bars are visible from the motith 
upstream for.60 milw by river, although msny mch bars am visible 
h the lower river at low water. Like the Porcupine, the Sheenjek 
River sbwa great variation in dream velceity, dependent on the 
 stag^ of water. At low water the lower Sheenjek is distinctly dug- 
gi&, but in. f l d  the current is fairly strong, and at aoms plaoes a 
mator b t  with W e r a b l e  power is required for' traveling up- 

- &mama agaimk the mrmnt. In general, however, the lower Sheenjek 
m t s  no &dty to motor-boat navigation, except at  very high 
water, when the premnm of driftwood, conmaled snags, and occa- 
sional whirlpo~ls n d t ~ t e s  greater csra 

Few rifles occur in the Iower Sheenjek River, but thaae mifter and 
&dower places become progressively more numerous upstream, so 
that at o r b m y  of water the upper limit of navigation for a 
power b a t  is C a d ' s  csbin, about 76 milea by river f mm the mouth 
At high water a well-powered motor b a t  of ahallow dmft can go 
28 mi4.w farther uptram, t~ Christian's cabin, but within this 20- 
mils stretch the heavily loaded canoes of the Geological Survey party 
of 1W6, which were pmpUed by outboard motors, were unable at 
many places to travel upstream except by lining them along the 
p v e l  bars. 
In going up the &-j& the fir& sight of hills ia obhined about 79 

mileg by river f r a n  the mouth. Here, at the end of a ehort eastward 
muwe, the tr~veler turns nbruptly northward ancE mes a low 
wooded ridge that liss east of Christian's cabia From this point 
upstream to the hills the r i m ,  although dill within $ha flats, changa 
to a swifter.stream, with few- cut banks and numerow gravel barn 
on both ddaa At Christian's -bin the river swings errstward and 
approacheg cloeely to the wooded hill a h e  mentiod,  which may 
t h .  be seen to be a. low spur, projecting 10 miles or more muth~ard 
from the main hill& From this place for another f 5 mites upstream 
from Christian',@ cabin to the hills the river m n m h  m t i a d l Y  rs . 

. swift braided, f h i p g  through flats ,: ,,Fq thpltwuthern edge of the hil1s.up- to the forb of the 
&enj&, q d  for some distance ,up, tha west or m a i ~  fork this river 
aontinues tp be a. mi#t. braided stream, and although. more confined 



b n  i$n the fhb. nnd dmighter in ite men1 mm, it splitg re- 
-p&dy inta $wa or mora channeh and hsa nnmemua hi@-prater 
&&w dough& The waUs of the mIIey, however, are well defied, 
rand the v~Iley floor is a well-wooded flat, characterized by axhws, 
i h s ,  =amps, and m u b g .  At one point, nbont 10 d e s  in an air 
b e  below the mouth of the KO- Rivw, the ~slley is mrrtrided 
to a width of Im than half a mile, bnt a h e  this p i n t  i t  widens 
agnirr-h an amraga width of 2 milee, At the forb ab the Sheenjek 
River, 186 miles by river from the month, the c o r n  of the main valley 
turns abruptly westwad and then veem northward again ta the 
headwaters. 

All the strams that drain southward from the ea&m part of the 
Brooks Range within the Chsndaler-Sheenjek -on are cha&r- 
i d  in their upper C O U ~  by a stretch of mlstively sluggish water 
that irr followed downdream by rapid& T h e  Sheenjek River is no 
axqtion to this rule, andZ the main river, 10 miles ~ b ~ e  the f a r 4  
o h m e  to a mluggish meandering str8hm and continues t h ~ s  for 
20 miles uptfem Within this atmtch the r i m  ia curdined 1mgely 
to  a single channel and flows thm1fg11 s wide lakedatted wlley floor 
with banks of sand and silt. Betwaen thie sIuggish wafer and the 
mouth of the East Fork am rapids, the river flowing swiftly thmgh 
nnmemus riffles characterized by large bulders, Dpstmnm from 
this duggish &&ch of water the river is a typical swift rnoufltain 
stream, and the e;Fadient steepens to its head. 

The only large tributary of the Elheenjeh River &low the f o ~ h  
is the Koness River, which enters fmm the west side of the valley 
about midway between the northern edge of the flats and the IurIts. 
The Konessr River, though not a large st- at ondinary & q p 3  of 
water, dlgjns w lam and divemihd nrea west end northwest af its 
mouth. I n  it8 lower mum, where it cub through the hills to join 
the Shanjek, the river flows through a narrow canyon-lih valley 
but is neverthelass s mmndering stream brdered by sand and p v e l  
barn, much like- the Sheenjek. Farther npstream it splits into a 
numhr of tributaries, which flow for the mo& parf in wide, apen 
valleys bordered by m ~ g  hills. One of these tributaries heads to 
the west in Old John b k e ,  which liw in a wide valley leading ta 

. the Easf Fork of the Chandalar River. Tbe tributaies from the 
north hend rnsidy against Monument md Old Worilan Cmeks, 
tribut*ries of the Sheenjek. 

. TIie East Fork of the Sheenjek R i m  has not b ' m s p p e d  but is 
mid p-tom tO had sbont 20 milss nottheat of the forb 
and to be cut off from the Brctic d i ~ d e  by an *per tn'batnrg of the 
Cole- River. A low divide exids betwean the head d the East 
Fork-& the Bhmjek River and the Coleen Riwr, snd an even 
lower p a  is said to separate the head of the Ee8t Fork fmm the 



m&t &i& A h t  8 or 9 mil= Mow tbe forb ta d l  t,ribu- 
tkty 09 the Shemjek R i m ,  hown ae M m m n t  h H ,  cemes in 
fmm the mthw&, and a little npstmm from Table Mountain a 
la- stream, h o w n  as Old Woman Creek, entefe the Sheenjek 
River from the northwest. All the larger tributaries of tb Sheenjek 
R i m  except the East Fork enter from the west, thus randering the 
Shsenjek drainage system markedly asymmetric. Along t ho  main 
river below the forb, for example, it is less than 10 mile in p l w s  to 

3 the Sh~njek-Gblm watershed, but the East Fork af the Chnndalar 
Ri~er, which is the next large s t w m  to the west thptt flows parallel 
to the Sheen jek, liw 80 miles d i b t .  Another noteworthy feature 
of the Shemjek drainage aystem is the mrked tendency of a number 
of the tributariee that enter from the west to flow northeastward in 
approaching the main valley, thus cmting a condition r m b l i n g  

hclrhand drainage?' This featurn is believed to be due mainly to 
the controlling eflect of the mck structure. 

East Fork of the Chandalar River and the amin Chandalar 
Xiwr below the mouth of the East Fork form the other main drain- 
age system of this area. The Chandalar River enters the Yukon in 
semd channels, which bgvther with the outlets of the Porcupine 

, creata a maze of islands dong the north side of the Yukon for ti0 
miles or more bdow Fort Yukon. 'The main mouth of the Cbandalm 
is about 90 miles by river below Fort Pukon, but two other g o d -  
~iaed outlets exist farther upstream, and through the upper one, 20 
miles Mow Fork Yukon, the expdition of 1987 entered the Chanda- 
jar. Between the upper and lower mouths sloughs lead off in the 
Ydian, but most of these muld b~ e n t e d  ody a t  a very high stage 
of water. The +tion of 1927 came out of the ChandaIar into 
the P h n  by way of the lower mouth, 

The Christian River enters the Chandalar eboat 25 rniEes by river 
h v e  the upper month. In this stretch the Chnddar is very sluggish 
at low water, bat in flood w i t  has a cumnt of 2 to 8 miles sn hour. 
A h  the Christian River for 20 miles the river is swifter m d  
q l i t  into numerous channels, through which, even at low wster, it 
is not easy for a stfangex: ta follow the main channel. From this 
point upst~eam ta the East Fork, a distance of 25 miles, the river 
is a swift stream but is less split up than farther downstream. The = 

currant in the a n d a l a r  River, from the Christian River to t h  
.East Fork, runs from 3 to 5 miles an hour at high water, snd under 
these conditions t,he stream is hard to navigate. Like those of the 
Sheenjek, the sand bars of the lower river are c o d  at high water, . 

, the river Rowing between cut bar&, but this-zone &rids only 20 
miles up the Chandalap, as compared with 60 miles up the Sheenjek. 
Above the Christian River sand and gravel bars are expad  at all 

.- . %6e4tu-7 



dagea of w a b + a d  tbe river m-dem &My dong, *th tidmd 
cut baPks of mnd and silt an the outar s ida of the t m  md gram1 
bars on tbe insides, which farther back from the r i ~ e r  are coverad 
with willows and alders. The natives have no difficulty in navigat- 
ing the r i~er  in motor b a t s  up to Chandala~ viihge, 46 miles from 
the upper mouth, st any stage of water, and at high water a well- 
powered shdlaw-drsft boat could p~&8bly p on u p s t m m  beyond 
the mouth of the Ead Fork, perhaps to the mouth of the Middle 
Fork. Small shallow-draft steamboats in, fad  did at o m  time go up t- 
on high water to a point midway between the Emt and Middle Forb, 
but loaded canow of considerable draft with outboard motors can 
not navigate sucwsftllly the '10 miles to tbe East Fork at high water, 
because the stream is too swift, and at low water the shallow chanaels 
will. caum trouble. 

Throughout the 70 miles from the E& Fmk to its m d h  the 
Chandalar flows through the Yukon Flats, a feshmless plain depaid 
of relief. Its current, as well as that of the other ;streams in the 
flats, including ilso the Yukon River, shows clmrly that this f l d  
plain, is 'by no meuns " flat " but has a strong tilt, Eh8 main P&on 
flood plain doping &rongly southw~~tward and the %ood p b  of 
the tributary streams doping even more peroeptibly toward the 
Yukon. 1n traveling up the Chanddar didant h i k  to the north 
are first s e a  a short distance wbove the Christian &mr, and at 
Chsndalar Village one channel of the river swings to the north side 
of its val lq  and impinges against a g r a d  bluff about 85 feet high, 
which is tha muthward edge of an aUuvial bench that risee north- 
ward to the hills. Just below the mouth of tho East Fork the river 
swings in Lo the south side of the valley, against a herd-rock bluff, 
Pmm the appemw of the two streams at their mnflumce, the East 
Fork crrrries n ~ r l y  as much water as the main Chandalar above 
the condinma 

The East Fork of the Chanddar River is a lnrger river than the 
Sheenjek, both in drainage area and in amount of water carrid, 
although the Sbnjek,  which rim aa far north and flow8 for SO 

many miles through the Yukon Flats to the Porcupine, is perhaps a 
somewhat longer stream. The air-line length of the East Fork is 
about 150 mires, but the length by river may be as much as 300 
miles. The general mum is relatively etrsight md bars about S. 
30" W.; in this regpsct it is dissimilar to that of the Shwnjek 
~ i v &  The East Fork of the Chandaler m y  in general be divided - 

into four zones In the first zone, which extends from the mouth 
upstream to the'wind River, art sir-line distunca of 60 miles, the 
river ''is much like the Sheenjek, dmm the northern ma* of 
f i e  &t,s up 6 the forks, It  flow^ with a fairly swift curreat o?& 



en sllnvium-%d valley floor from 1 to 5 milea wide, in one channel 
fop much of this distance but at numerous plaoes braided inta 
ZR-1 chmels.  
The stream gravel is rather coarse everywhere, and at place9, par- 

ticularly where the river cuts into the gravel hnchea on both sides, 
' the gravel is very coarae and contains numerous large bonldera. On 

scumit of the large amount of water that flows at flood stage in the 
spring, it is difficult fo line ,canoas upstream through these braided 
channels, owing ta the necessity for aalnng numerous crossings in 
the swift current from island to island. "Where the river flows in 
one channel, upsham travel ia in general good, and in mch places 
an outboard can b used to advantage. In the lower 10 miles of 
this stretch the valley walls,clcm in and the stream flows through a 
narrow gorge over a bed of very coarse grltvel and large boulder& 
The current in this 10 miles, howwer, is no swifter than above, and 
m the stream is conhed to one channel the bating' either upstream 
or downstream is htter than above the gorge- At one place just 
below the gorge, where the river stet& ont across the valley floor o f  
the main Chandnlar, the stream cuts bedrock and makes rapids for 
about 100 yarda, but these we not especially difficult in downstraarn 
travel if care is exercised, and in going upstream, especially at high 
water, one mri line around this &retch through another channel. 
In the second mne from the Wind River upstream for 17 milea to a 

point a few mila above Crow Nest Creak the river hss numerous 
rapidn where it flowa swifLly over coarse gravel and boulders, and 
this portion aonstitutes the worst stretch on the river for boating. 
It corresponds to the similar stretch on the Sheenjek River between 
Table Mountain and the forks and mtby be described as the zone in 
which the ~allefgrsdient is suddenly steepened. This feature 
resembles supe&cially the effect produced by a recent lowering of the 
base-level of a stream, the refids corresponding to that zone of head- 
ward steepening where djustment between an old and a new'base- 
level is in progress. The location of these rapids on the North, 
Widdle, ;and East Forb of the ChandaIar and on the Sheenjek, how- 
ever, corresponds with the gouthem limit of morainal material ma is 

.probably determined mainly by the preexisting conditions of 
+ gIacistion. 

Above theee rapids stretches the third zone, in which the E& 
Pork for nearly 40 miles in an air line is tr sluggish meandaring 
biraarn, with sand bars and banks of sand and silt. At places where 
thtt river hm cut laterally into morainal material, gravel and 
M d e r s  have slumped down to the water level, producing gravel 
bam, 'but mch pla- m not characteristic of this part of the river 

r~ i whole. The 20-mire dmtch on the Sheenjek Biver above Table 



Mountnh is strictly analogous to this 40-mile stretch on the Bast 
Fork of the Chmddar. In this zone of sluggish water the aalley 
floor of the Elrst Fork is from 5 to 10 miles wide and is e timber- 
covered lake-dotted flat. Oxbow Iekea are well devalopd, and 
changes in the drainage channels of some of the tributary gtreama 
are alm cI88rly evident. 

Tha fourth zone lies above the ~luggish prt, extending to the 
head of the river. Here the river is again a typical mwntain 
stream, with E stesdily rising gradient to the Arctic watershed. 
This stretch of the river is perhaps 50 miles long, as compared with 
about. half that di-nce for the similar stretch on Ithe Sheenjek. 
One of the Atriking features of this upper zone on the East Fork 
is the presence of a number of Wies  of aufeis One of the largest 
of these deposit9 of ice occurs nt the lowkr end of thb upper shetch, 
just above the plm where the river ceases to Pla a sluggish meunder- 
ing stream. hot he^ notable deposit is developed on the Junjik 
River, lihwise just above the meandering wne of the river. >One 
at a gimilar sib ia a h  h w n  on the upper Sheenjek Ever, about 
30 m i l e s  above Old Wman CreeIr. Thw ice dieets lie usually in 
the headwater h a m  courses, where the dream are split to farm 
a braided network of chenaels ; but it is not clear whether the site 
of such braided channels has determined the position of the ice, or 
whether the ice by its, formtion has caused the braiding of the 
stream channels mesa W i e s  of ice, which may be 10 feet or more 
thick and s a v e d  milea in length, remain umdy  until late in sum- 
m e r  and anring a mld season may persib in part throughout the 
gummer. 

T h e  l k t  Fork of the Chanddar River, like the Sheenjsk River, 
is markedly asymmetric in its drainage syskm The three largest 
tributaries, named in order upstream, are the Wind River, Crow Nest 
Creek, and the Junjik River, a l l  of wQch emtar from the west aide. 
The Wind and Junjik Rivers are mid by natives to head against one 
another in a low divide about 30 miles west of the main river, Below 
the Wind River, however, a tributt~ry of the Middle Fork of the 
Chandalar River heads within 10 mites of the East Fork. Along 
the east side of the East Fork no large tributaries enter the river, 
nnd the watershed that separates the East Fork from the Christian 
and Koness Rivera and from tha upper part of the Shsenjek River 
lies everywhere 10 miles or less distant. 

Thi, Christian River, the only other stream of any size draining 
this district, Iies between the East Fork of the Chandalar Rives and 
the Sheenjek River but is quite different in c h d r  from either of 
t h m  streams. I t  heads against the Koness River on the north and 
is thmfore d'd from the high "mothuthim of the'sFctic wateriihd 
wid also liea for the m& part south of the g h i a t k d  portion of this 



a~er, From the point where it enters the Chanhlur upstream to 
Christian Village it is said by natives to be li-btle more than a sluggish 
slough, impeded by log jams, so that it is not suitabls for navigation ' 

by mnsdl ha& Above Christian Village the d e y  is constricted 
. for some diataem into s narrow gorge, but ahve  this gorge the head- 
water tributaries h m  out into wide, open valle~rs cut in rolling bills. 

Bmmm' 
A 

!Rm Chadalar and Sheenjh Valleys and the inkrdnkg territory 
may na.tmdIy be divided into thma well-marked physiogaphio 
provinces, which from south to north are the Yukon Flats, the 
piedmont province, and the alpine province. Tht3 Ch*ian Ever, 
however, flows only through the piedmont province and the Yukon 
mate. 

The Yukon mah, through which sI1 three of the above-mentioned 
streams flow in their Jower conma, form a densely timbered alluvial - 
plain, reIatively devoid of ~elief and traversed, especially at high 
water, by innumerable doughs of the Yukon and Porcupine Rivers 
and their tributaries. These flats, which characterim the Yukon 
River from Circle to Fort HamIin, extend up the Poreupins River 
almost to the mouth of the Coleen River and therefore extend also 
up all the lower tributaries of the Porcupine, including the Black 
and Little Black Rimers as well ss the Sheenjek. These flab in the 
ChandaiSar-Sheenjek district have a pronounced slope s~uthward and 
c~outhwestward, as shown by the gradients of the streams traversing 
them, and Jso  by the altitude at the northeast and southwest Iirnits 
of the hts within the Chandalar-Sheenjek district, Thus from the 
northern margin of the flats on the Shmn jek River southward to Fort 
Yukon ithe average gradient of the flak is about I1 feet to the mile. 
It does not of course follow that the streams in this area have any 
such average gradient, for many of them follow indirect and wind- 
ing courses, but this figure dass give an approximnte idea of the slope 
a£ this alluvial plain and shows thst it is a ' flat " only in tbe appaent 
m m  of having no prominent topographic IrtndmarIrs. 

The northern border of the Yukon Flats extends from the mouth 
of the East Fork of the Chandalar River about N. 70° E. toward 
the Sheenjek and Coleen Rivers. From this line northward for 50 
to 70 miles lies a country of rolling hilb, which merge northward 
info the higher mountains of the Brooks Range. This intermediate 
zone, hers called the piedmont province, is of course more sharply 
d e k d  fmm the Subon. Flab than from the alpine province to the 
north, from which it is, distinguished in general by lower relief, 
nore &ual dopea, sad an absence or amallor .degree ,af glacial 
emion. TbiR piedmont province reaches from the mouth of the 



E d  Fork of the Chanddnr Rivet np&tlesm to the muth aide of the 
p u p  of high rnomtah wed of Arctic Village and from this point 
extands easbaorthwmtward, passing south of Titus Mountain, at the 
head of Tritt Creek, and sonth of Index and Tabb Mountains, in the 
upper Sheenjek Valley. Within t h i ~  stretch We regional relief. 
differs considenably bat. averages close to 2,m feet, although the 
maxim- relief is perhapa as much as 4,000 feet. Thus at the mouth 
of the East Fork of the Chandalar the dtitude of the valley bottom 
io about 800 feet above sea level, md the ridgas on each sids rise 
to general altitudes of 2,000 b 3,000 feet, though the high& points 
attain 4,000 fmt. At the upper end of this pmvinca on the East 
Fork, however, the v d e y  flaor has an dtitude of about 2,000 feet, 
and the neighbring hills rige to altitudes of 3,000 to 4,000 f mt, 6 t h  
higher mountains attaining nearly 5,000 feet. Similarly on the 
Sheenjnk Rivar the ~ d e y  fluor in the piedmont p v i n e e  rises from 
1,400 feet at the muthern limit to 2,000 feet at the northern limit, 
and the average crest lines of the ridges rise mrmpndingly from 
3,000 fbt  to 8,800 feet, though the highest points on the hidm rise 
perhaps ta 4$300 feet. Thus it eppeam that a surfam joining the 
average crest Lines in this piedmont pmpince approximates in form 
a plane that slopes wuthwestward from the mnttb. front of the 
B m h  &np to the Yukon Flats and i~ k c i d  br two trunk 
valleys that have a fall of similar mgnitnde. 
artah variations in thie p e r a l  pic- s h d d ,  bmehr, be 

pointed ont. Just as the val leg8 of the East Fork of the Chmdalar 
and S h e n  jek Rivem are asymmetric in their areal Iimlts, rn the bound- 
ary. ridges are Likewise noticeably asymrmetric in the vertical s t m e  
Thes the ridge dong the a s k  side of the Bheenjek River, which 
forms the watershed between thrs't &re- land the Coleen River, is: oa 
the amrage lower than the bounding wahmbed on the west aide of 
the Shwnjek, and simIlsrly the watershed b e t w e  the East Fork of 
the Chmddar and the Christim Rimm is lower tbsn the .watershed 
that lies west of the East Fork. The Christian River, on the other 
hand, does not flow in a trunk valley and ie fairly symmetrical 
a r d l y .  These fwte bring to light the d o u s  condition that 
&hod& the avewga slop of the summits of the cnst  lines in the 
piedmont province is southwestward, this old e d o a s l  surfme, if 
it is we, is madiffed by reversals of this dope b a aouthmhrly 
direct20n dmg the two trung ~ d e p ,  thus giving rise to an a s p -  
matrially fluted mrfw.  

Within thia piedmont pmvince c8rbh.i h d s  rk  cmqkuwdy 
above 'the average level of the crest, Une of the more p m h n t  of 
these is Behnet Meuntain, which him & 'dtitada of &y 4,000 
feet, h h t  8 miles nortbwast of the mrdricted @ of S h j e k  



Vw. The top of Helmet Mountitin is a sharp pmtuhrance of 
igneous r d z  below which the s l o p  down to the Ioww ridge level 
are rounded,. thus simulating the form of a (78mran helm& 
Shoulder Mountsin, abut 6 miles north of the mouth of the K m  
River, b another outstanding mountain 4,200 fwt high but is flat 
and mesa-like on top. A third mountain1 known as h o k e  Mom- 
bin, which ha9 an altitude of 5,000 feet, stands west af the East Fork 
of h e  Chmdalur Xbiver, between Cmw Nest and Smoke Cmks, and 
tMl mother muntin, flat on tog Like Shoulder Mountain, liw 9 
miles south=& of Smoke Monntain and r i s e  to an altitude of mom 
than 4400 feet. Farther down the E& Fork, where the river cub 
tho+ a garge into the main Chndalar Vdey, a p u p  of hills 
dm& oat in relief above the regional crest, and although the m x i -  
mum altitude of these hills is not as great by 1,000 feet as that of 
S m b  Mountain, the relative relief is perbps &van greater. One 
other prominent h d m r k  in this piedmont province should be 
mmtiond, althowh it liw east of the area bere treated. This 
festare is a s y ~ r i c a l l y  conical mountain, h u t  6,000 feet high, 
which stttnda eatst of the Coleen River and ia known locally as Spike 
Mountain, This peak, which d a d s  well south of the front of the 
alpine province amJid much lower hills, is one of the highest moun- 
tains in the piedmont provinw and ibs therefom visible for man3 
milea in all directions. On account of ita striking chmathr and 
visibility it should make a valuable ref emme point for tying together 
adjoining mmeys in this gene& region. Spike Mombin was 
cighted by. fitz4bmld and the writer from hdex Mountain, a d B  
tanca between 80 and 100 miles. 

The benches of thE East Fork of the Chanddar md the Sheenjek 
River conskitub a f ertture particularly cbmachristiic of the piedmont 
province and worthy of =par& mention. In going up the main 
Chandalar Valley a prominent terrace may be seen as soon as the 
hills me visible. This terrace extends upsham from a point about 
opposite the place where the Christian River imes into the flats. 
At this point the terrace appears to stand abont 600 feet above the 
valley floor of tha Cbnddar  River, but it becomes progressively 
lower npstremn and is lost to view in the hills just M o w  the mouth 
of the EEa Fork. The difference in dope between this terrace end 
the p m n t  river gd i en t  of the Chandalar suggests the presence 
of an old lake in this vauey or at least of an ancient &ream with a 
gradient mataridly Sk than that of the prment river. Also, at 
Chmdalrsr Village, as pmvioudy stated, one slough of the river mta 
into the north wall of its valley, truncating a bench compomd of 
r q m e  gravel, abut 30 or, 35 feet high, which oontinuag upstrewn 
. - 



;and q p a m  to be more nearly -0oxif~rmabla in gsadient with the 
~ n t  s t r a m  Jwt at the mouth of the Eaat Fork a low gravel 
bmh, abut  20 feet a h  the valley floor, is well developed on 
the nwth dde of the main Chanddar, and this may in fact be the up- 
stremn contimation of the gravel bnch at Chandaler Village. In 
the lower gorge of the East Fork no prominent terraces were n d d ,  
but just above the gorge, where the palleg widens out, a well-marked 
bench abut 800 feet high occurs on both sides of the valley. Whiere 
the Emst Fork cuts against this bench it is wen to be campfied mainly 
of gravel, though in a few places it is maid y bedrock, with probably 
a veneer of gravel. This hnch c o n t i m  upetream to a place within 
a few miles of the Wind River, at more or les~l thia same sltitude 
a b e  the; vallay flm, and at one or two plscea in this stretch the 
river eutS bedrock 

From the upper limit of this hncK updream to Ottartail b k  
the Fmt Fork r i m  600 feet or more and therefore r i m  to the top 
of thie bench, which from this point upstream comeponds roughly 
to the present   el ley floor. tributary &mum in this stretch 
also have a system of benches, as exemplified by the gravel ddeposits 
thAt lie between the lower murses of Smoke Creek and the Wind 
River. In this tract them are several well-marked gravel benches 
and some minor ones, which rim in rtll about 800 feet in the 6 mitea 
from the East Fork to the bard-rmk hills to the meet. Updream 
from Ottertail Creek t- are notideable at pima but appear for 
the most part to be older tarrams, well above the river level. Thus 
in the bills along the west d e  of the valley, oppwita Aretic Village, 
four mch termm were noted, and h i l s r l y  on the east i d e  of 

, ru'ichthraw Mountain fmr m k  terraea were m n ,  of which the 
next to the highest, about 800 feet above the valley floor, is very 
wdl developed. 

On the Sheen jek River, where that &earn debouches into the flats, 
a bench 300 feet high is well developed along the wesf side of the 
d l e y ,  and about 834 d e s  in an air line above Christian's csbin 
the Sheenjek impinges against the wed wall of the valley, cutting 
into this bench and exposing at this point perbps 50 feet of gravel. 
This bench mtinues upstream with diminishing width for several 
mile8 to the constricted part of the Sheenjek Vdey.  Upstream 
from this point another bnch sppearg and although this menis to be 
cut in rock, it doubtless is related piet ia l ly  to the p v e l  bench 
of similar height farther downstream. In, addition two higher rock- 
cut terraces, one at an altitude of abod  2 , W  to 2,800 feet m d  the 
other at a b u t  3,400 feet, are a h  present in the upper valley. The 
lower of t h a  feat- is probably an pld.river krrace, ht the higher 
one may b due to planating p- thst am pulwr to w b M a  



regim Similar high benches are also men on the upper s l o p  
of the group of hills near the mouth of the East Fork. 

. '  North of the piedmont province and extending Eo the M c  
divide and bymd ,rise the high and rugged mountains that con- 
stitute the B w b  Range in this longitude, This area is the alpine 
province of the ChandalarSheenj~k district. The expedition of 
1Sa7 penetrated 20 miles northward into the alpine province, both on 
the East Fork of the Cbandalar 8nd on the Sheenjek, and about 
one-gixth of the accompanying map portrays its topography. This 
mountainous ragion rises for the most part above timber line and 
has been extensively gkmted in past thes,  although in the parts 
visitad no indieations of present glaciation exist, This paat glwcila- 
tion hw peaulted in a typically glacial form of topography, including 
U-shaped main valleyq truncated spurs, s m d h  ridge tops, hanging 
wrUeya, and roches rnoutonnh in the southern part and cirques and 
generally ragged crest lines due to headwsrd glacial sapping in 
the northern part. 

The doom of the tnmk valleys in the alpine province fie at altitudes 
above 2,000 feet, and the tributary valleya are correspondingly higher. 
T$e mountain tops range from 4,000 to 8,000 feet in altitude, and 
mme of khe peak along the Arctic divide may even reach an altitude 
of 9,000 feet. Hence the m d m u m  relief in this part of the district 
is 6,000 feet or more, and the aversage relief ranges fram 2,000 to 
5,000 feet. Mmy prominent mountains exid in this province, but 
only a few, particuhIy those which form prominent landmarks 
along the southern margin, have been named. Table Mountain, on 
the Sheenjek, Titas Mountain, at the head of Tritt C ~ w k ,  and 
Nichenthraw Mountain, between the Ed Fork of the Chandalar 
River lsnd the h j i k  River, are some of t h e  A prominent moun- 
tain 16 miles southwest of Table Mountain rims to an dtitude of 
5,600 feet. This mountain was called Index Mountain by the mem- 
bers of the expdtion. In the area 4 miles northwest o£ Nichen- 
thraw Mountain s~ands a peak about 6,600 feet high, which was 
named Y d a  Mountain after Frank Yasuda, who about 30 years 
ago crowd the Brooks &nge fmm the Arctic side and came down 
the creek west of this mountain. Another high mountain, 12 miles 
northwest of Arctic Village, which has an altitude of 6,200 f&, was 
named Misty Mountain, bcause of the usud covering of clouds 
upon it. 

C a T x A m  

The Chanddar-Sheenjek distiict has the typical sub-Arctic climate 
of.;ti&%hm Alaska, (30misting of short, fsirly warm s-em and 
lo&~mld win*. The only available climatic recdidb new this 
distTict are tho= made i t  Fort Yukon, on the Yukon Flats, md 

. . 



manjfdy theeehum not be applied ti, the piedmont md dpim 
provinces fnrther.nortb Neverthelass them m m r d s  are of inmst  
in that they apply to part of the area here considered, and it i s  pas- 
bible to extrapolate from them ta obtain an approximate idea of the 
climstic mnditions in the rest of the a m .  

At Fort Yukon the m r d s  of the UWed States Weather Bureau 
indicate an merage btsl precipitation &ween 7 and 8 inches s year, 
with an average mowfall of 45 inch= This precipitmtion is fairl? 
well distributed throughout the year, althongh a somewhat water 
proportion of it appesrs tn occur in the late spring and early mmm~- 
flepbmbsr, so far as p-t records show, appears to hiem a d l e r  
mean, precipitation than any other month. The wmmer days, par- 
ticularly in June, July, and early August, we long nnd moderately 
wwm, ahd about 45 to 60 days may be expected during the m e t  
when the meximuin daily temperature will be 70" or higher, although . 
tempemtm as .high as 100" have been recorded i i~ late June and 
early duly. The minimum daily temperature may be expected frl 

drop below freezing any time within the nihe months from Septem- 
ber bo May, and freezing weather has been m r d d  exceptionally 
even during the three summer months. On the at-erege, however, 
the daily temperature may be expected to fall blow the freezing 
point during 245 days in the year and below zero during 156 days in 
the year. The &*me minimum of 70" below zero haa been recorded 
in winter. The Yukon River J Fort Yukon mal ly  fi.8ezes over 
atmat the last of h b e t ,  and the ice in the river breaks and begins ' 

to move dowmt~~&m about the middle of Mag. 
In the-piedmont and alpine provinces norkh of Port Yukon climatic, 

conditions are believed to be 6 8 8 ~ r r t i d y  similar to t h m  st Fort a 

Y~kon,~exeept in the following r e q m k  Maximum summer tern- 
peraturn are pmbably lower. Tt is doubtful if the minimum winter 
tgmperatures are much lower than st Fort Yukon, but the winter is 
l;onger and the summer shorter, and mrrelatively the mountain 
streams freeze enrlier in the fall and open later in the spring. The 
East Fork of the Chandalar, fo r  example, broke at Arctic VilIqy on 

H, 1927, which is abut  two weeks later than the usual time of 
the spring break-up on the Yukon at Fort Yukon. NO quantitative 
data on precipitation in the piedmont and alpine pmvincea are avail- 
able, blit with little doubt the precipitation, both rain asd snow, is 
greater &an st Fort Yukon. Still farther north, however, on the 
north dopes of the B m l a  Range, the precipitation pmbabIy 
deem toward the Arctic b a n ;  for most of the rains come up 
the Yukon Vdey from the. muthwest, ind the B m b  Razlge inter- 
poses a barrier th& prevents these s t o ~ , c l o u ~  from dropping their 
m&&xm on the Amtic slopes. The Arctic Ocean, on the ather hand, 
r r p ~ r s  to be too cold to a d  as a m r c e  of moistu~laden winds, 



The larger game animale of the m t r y  twe m m ,  earibu, mom- 
t b  sheep, and bar.  Mome are fairly plentiful, particularly in the 
swampy lake-dotted stretches of the E& Fork of the Chandstar and 

, the Sheenjek River, near the muth front of the Brooks Range. ID- 
dividud caribou and small herds of them were & and are fairIy 
plentiful, though no very large herds like those in the Yukon-Tmana 
region roam in th is  country. Mountain sheep appear to be scarce. 
Buth he black and brown grisreIg bear live in this region, and some 
of the latter attain great size. The mdler mammals, many of 
which me valuabIe for their fur, include wolf, wolverine, myote, fox, 
lynx, mink, $ewer, rabbit, muskrat, ground squirrel, and porcupine. 
The native @me birds of the country are ptarmigan and grouse, but 
their n m h m  appear to vabry greatly from year to year, both being 
lscaree during the sewm of 1926 and 1927. Numerous varieties of 
migrating birds, however, visit this country in summer, ducks and 
gewe being then plentiful on the lakes and duggieh sloughs. The 
&rertms are well stocked with fish, particularly gayling or Arctic 
trout and lake trout. Pickerel and whitefish alm inhabit these 
waters. Salmon run up the Porcupine and its tribut~ries in summer 
but not in the same degree a ~ l  on the Yukon. 

Spruce is the principal timber in tha ~s l ley  of the Sheenjek; the 
tms rang in size from mme 2 feet in diameter in the lower v d v  
to the typical scrubby spruce of the upper wooded slopes. Several 
varieties of poplar also are common. Birch grows usually in the 
interior on well-dmined lmds, commonly hi11 a l o v ,  but much of 
the timbered 'areas of the Easf Fork of the ChanduIar and the 
Sheenjek River is boggV bottom land, so that birch is rather uncom- 
mon. The best birch on the East, Fork of the Chmdalar River was 
wen on the %pawl benches on the west side, between Crow Nest Creek 
and the Wind River. Birch is also found in the lower part of the 
Ronm River and on the Sheenjek River. Birch is highly p r M  by 
the natives, bmg nsed by them for snowshoes and as frames for their 
skin M. Willows and alders grow in profusion in the awampy 
bottom lands, d l y  as high underbmsh. Buck brush, or dwarfed 
black birch, m u m  in this region as a low underbrush but not so 
plentifully as south of the Yukon. Timber line ranges from 2,000 
to 9,600 fw& dependmg upon locd conditions, but in the valleys of 
the larger stfeams timber may follow up a main valley to an altitude 
of 8,000 feet. Figure 2 shows the distribution of timber jn the 
Chendalar-Shesnjsk digtrick 

Many varieties of flowering plants m~tnre in this region dnrjng the 
summer. Small but fairly representative collections of the early 
d u r i n g  plmb were mde by the writer in 1928 and and gab- 

, . 



~ t -  5.- m=p MU distdbntiw ot titobe* ~n f i e  ~ h a a d d a & m e k  
distrfct 

mitted to the Smithmian Institution for identifieation This 0om, 
as dehmdned by I3r. Paul C. Standlq, is ljsted below: 
P o a d e  fnmUs): 

M a  odorata (Lhn4) HItchcoFt 
cjp?m€wm (Wge family) : 

Emophornm callitrl9 (xamhm. Oottoa gnaw. 
LUtame (lily family) : 

dllium dblrlctm Linn6. Wnd onion. 
*rodel&la pelastria HnWn. Wt l sh  ahhod&. 



Sriewr m n s  Pa- 
Btellada landm Qvlla. Chidmml. 

EannncnIaeeae (butt ercnp ramfly) : 
Amniturn delphlnifolinm De CandoUe. MonMxtod. 
Anemone mnlt5ccpa ( Greene) Wight. 
CaltYm paluatrls var. arctica (It. Rrown) Hnth. Marah marlgold. 

Pnpamceae (poppy famf1.o J : 
Papaver nndicade Lfnm3. Arctlc pappy. 

-Br&caceae (mustard family) : 
Chelrlnia cheirantboide (LInnB). Link. Wild wallflowerOwer 
KesquerelIa arctka ( Wormskfold) W a t m .  Eladder pod. 
Gtaymhrlum hnmlIe Ledebour. Water cress. 

Pawiflceae (Psmaeslrt fmi ly )  : 
, Pamassfa kotzebuei Chamlaso. Grass of Parmmm 

BarlZmpaeeaa (mxifrage family) : 
Raxbaga bronchialia LinnC. bxilrage. 
Ranffraga trlcnapldata Rottboelt. 

lbsaceae ( r o e  family) : 
Dryae drnmrnondii Hoaker. Yellow clrmd. 
Dryaa Integrlfolia Vahl  Dryad. 
*Fm 4xmeta24 la&. 
Potedtilla fructlmm Linne. Shrubby dnquefolL 
PotentlIla nlvea Linn-3. 
Potentflla pmnsylvanica LIrmB. 
Potentilla vilIoaa pal la^. 

Roaa addar la  L h d .  Wild r o ~  
Ruburn arctlcas WnnGF. 
8pfren steyed (Schaelder) Rydberg. Meadow sweet. 

XWwme (hean familg) : 
Astragalus a2phns LimB L m  weed. 
dstragalua gormani Wight. 
A~tragalna sp. 



Onagreceae lemnhg Prlmmm fatUW) : 
Irpiloblm ~ f o l i u m  LinnE. Ftreneed. 
Epllobl~m latifolinm Lime. 

Ad-e { p m X e y f a m i b ) :  
ConlwreUnnrn gmelinl (Gbnrnlsso and lehlecbhmdml) -1tw and 

Hemlock -ley. 
Ammlaceae (carrot familg) : 

Bnpleunrm amerimnnm CouIter and m. 
Comame (dcrgaood iamLIg) : 

Cornnn ~tolonifem M l c b n r .  Red oder do- 
-lame (Pyrola family) : 

Pyrotn grand iff or^ Rediua Wintergreen. 
l-la minor L h d .  
Pymka m n d a  Llm& 

BMcaceae (heath family) : 
Amtwtapbylos uva-mpE (Idme) SprengeL m-. 
Xlednm dmmbens (Altw) Wdigee. hbmdw tes. 
M u m  frmenlandirmm Deder. 
Rhdodendron lapponlmm Sinnd 

Vaccinhme (blneberrgr family) : 
Vad~liurn vitLs-Idnea Unn& B l l m .  

mimnlnme ( p r i m m  family) : 
Andrace charnaeja~me W-. 

P o l e m o n W  { J a M s  ladder ml43 : 
Phlox h d 1 1  Iuaar'daon. 

. PhlossZblrica LlnnL 
Polemonlnm bnmile Wtlldmow. Jacob's w. 
Polemonfum pnlcherrlmttm Emker. 

Boraginame ( b o r a ~  family) : 
Erltrlcham aretioldem (C%amho) bs CandolIe. 
Merknsla alaegana Rrittm. Blnehella 

Bemphnlarlrureae (dmort family) : 
U9eMlea WR WIat. Indian palnthn&. 
OaatiIleja tri%tl~ mr. pmkns Wight. 
Pedicularis labradoilctl Panm. btmwwt. 
PedicalerEn mdel3ca Willdenow, 
Pentsternm gonnanl Qmne. Beard t o m  

Etnbiaeeae (madder ramlly) : 
Oal!um M e  UmC. Bedatraw. 

Cagrlfollame (hmwwkIe famllg) : 

Arnica nutans mdbrg. 
Amte~ alblrlcna Won&. 
Ompis Dana l%khan3son, 



m e  (ast* f a m u g ) ~ t L n W .  
IBdmmh Eaeaplhw Nnttnll. Fle&me 
mgwon hypawren% QmPnt 
Erkmm nnlflorns Urn47 
8endo a ~ u r p n r e n s  ( b d e 4 m r )  B-. QwnndwL 
Genecio Ingens Ricbardsnm 
Tarrtxamun cera tophorum (ERdebonr) De Candale. Dandelion. 

Fort Yukon, at the mduence of the Pornpine md Yukon Rivers, 
and Beaver, about 80 mil- by river downstream from Fort Yukon, 
a m  the o d y  white settlements in this region. Fort Yukon, the 
pinf of entry fqr the Porcupine Valley, is the wnter of the fur 
ind* of the upper Yukon, and its population is therefore to  some 
extent nomadic, the trappers being alternately in and out of tom. 
The stable white popdation consids perhaps of 40 to 50 people, 
hagmented periodically by tFsppers and pr-tors The United 
Ststea Signal Corps maintains a radio station at Fort Yukm One 
of the local points of ink& at Fort Yukon is the Hudson Stuck 
Memorial Hospibnl, where the native people of thia district am cared 
for in sickness and are taught the rudiments of sanitation and 
hygigna, as well as the fundamentals 02 Christianity. This b the 
only well-quipped hospital in this region and is thewfore a h  a 
great benefit to the white people along the uppr P&oa 

Berrver is another trading post and trapping canter on the Yukon. 
T h e  population of Beaver, like that of Fort Yukon, is variable but 
usually consists of a few white men and seveml native famil ia  
Beaver is also the point of entry into the Chanddar mining district, 
125 mila to  the northwd. 

Several native &.trements&sh in this district, of which the largest 
i~ the one at Port PaHon, w h m  200 or more natives live. T h e  next 
lug& settlement is at  Amtic Village, about midway between the 
Junjig River and OtterkiI Creek, on the East Fork of the Chanhlgl; 
where there are a b t  7fi nativas. Christian VilIage, another settle 
ment of perhaps 20 nntioas, is just b l o w  the constricted part of the 
Christian River vdey, where the river discharges into the Yukon 
flats. Chanddnr Village, on the Chandalar about 45 miles by river - 
from its upper mouth, is another na t ib  ettlement. All thme natives 
are of Indim stock. The native f d e s  at Beaver, however, are 
mainly E h o s  and 'their descendants, who migrated fu!m the 
B m h  Range from the Arctic side with F d  Ymda ebwt 30 
years ago. 

The only road in this district ia a wagw d 75 miles long, from 
Beaver to Cam, on the C h d e t a ~ ,  over which supplies for the 
Chndaltbr mining districts are freighted. A n w b r  of winter 



trails am by the natives aad trappers, bowevex, me of the more 
frqmted of which is the itrail frwn Fort Yukon to Arctic mZl~ge 
by way of Chistim Village. The distance from Fmt Yukon to 
Christim Villrrge is 75 miles and to Arctic Village 150 miles, 

The Ynkon River is the arterial highway of this region. Xn BW- 

mer pwgengers, mail, and freight are carried on the Yukon by a 
staimboat operated by the American-Yukon Navigation Co., and in 
winter a regular mail mrvice ia maintained by dog teams from Fair- 
banks ta Circle and thence u p  the Yukon to Eagle and dorvnstr~m 
to Fort Yukon and Beaver. 

mdimentery rocks of the Chandalsr-Sbeenjek &&id am 
mainly of Paleozaic age, Six sedimentary formations m shown on 
the:wmpanying geologic map (pl. 21, ranging in age from pm- 
Silurian to Carboniferous, Igneous rocks also are premt but are 
cadned mainly to Sheenjek Valley, whem they oocur as htrosim 
bodies in the late Devonian or early Mississippian sediments, Terti- 
nry lavm are repmented in the southwest corner of the mapped area. 

The old& sedimentary rocks are a p u p  of schists of early Paleo- 
zoic and pwibly in part of pfe-PaIeozoic age. Tbm schists are 
overlain by the Slmjit limmtone, of Silurisn qp, end this in turn is 
fo1lowd by a p u p  of rocks that are believed to belong in the 
Devonian system. Three younger formstions nm aim mapped, of 
which the lower one is here considered to be of Upper Devonian or 
early Mississippian age. Tbe intermediate formstion is regarded ay 
lower Mississippian, The youngest of theee three formations is the 
Lisburne limestone, of upper Mississippian age. Trimsic mh lare 
h e w n  also to saist to the northwst and northeast but have rmt been 
recognized rn such in this district. To the west Cretaceous roclts 
a h  are h o r n  to exist sonth of the B m h  Range, and such mb 
m y  indeed be p m n t  in the unmapped country in the eo~th-ettntral 
part of this area, espxially near the Ghristian River. 

~ D a d 8 m n t i a t e d  early Paleqrwic mlm c r q i  out 
dong the East Fork of the Chandalax River from the mouth up- 
stream for 50 d e s  in an air line and continue thence upstream along 
the weat side to O t t a d  Creek as a narrow fringe adjoining the 
Skajit hestone. At Ottartsil Creek a local doming brings to  the 
MWE an qnidimensimal area of 3b to t10 quara miles, and this 
dome marks the nortbern axtent of these rmb. 



These rocks continue westward at about the same latitude into 
the v d e y  of the' Middle Fork af the Chanddar River and still far- 
ther westwand i n b  the North Fork, where they have been described 
and mpped by the writersP To the east, in the ChandaIar-Sheenjek 
district, them undifferentiated Paleozoic mks appear to be covered 
by yauqpr rocks, for they are exposed nowhere on the Sheenjek River. 
Undifferentiahd metamorphic rocks north of the Chandalar-Sheenjek 
district, however, on the north slopes of the Brooks Range, have h e n  - decr ik l  and mapped by LefRngwellS under the name Neruokpuk 
schist. It is therefore probable that all the younger cocks in the 
Chunddsr-Sheenjek district are underlain at depth by these older 
Paleozoic rock  

Xt jGObgy  a d  sihetwe.-Verg few obwrvations of these m h  
ware made in the f m r  valley of the East Fbrk of the Chandalar, 
becanae few exposures occur in the valley walls and the  top^ of the 
hi& ia late August were deeply buried by mow. Tbe few data 
available, however, ahow that this group is composed mainly of mica 
schist, quartz-mica whist, and phyllits, the last in places graphitic. 
klso a few specimens show the presence of more quartz- mch, 
appmmching quartzite schist and quartzite in character, mainly in 
the hUa near the Chandalar River, at the mutb side of this tdt of 
rock No crystalline limestone was seen, but from tha character of 
tho= rocks farther west thin bands of this rock may occur. Old vein 
qus* was also m, beaded into the mica schist and phyllite and 
appearing therefore mainly aa thin laminae and flattened lenws 
along the cleavam planes. 
On top of the hi11 between the lower valley of Lush Cr& and 

th'e Ewt Fork an in tee ing  shead  conglornerata crops out. This 
conglomerate is sheared to mch an extraordinary degree that its 
originally fragmental character is scarcely evident in hand specimens. 
The component pebbles, which man to ke cherb and quartz, are from 
half an inch to 3 inches in length, perhaps one-third ta one-half 
as wide, and f m  one-sixteenth to me-fourth inch in thichem and 
are themfore prolate spheroidal in shape but extremely flattened in 
one dimension. T h e  long axw lie parallel to the dip of the cleavage. 
Together with the conglomerate at this locality occur long stringers 
of slab, cbert, and vein qusrtx, as thin as the pebbles above described, 
showing that theera r&s have been disrupted and drawn out into 
elongated divers. The cleavage is usually fairly regular, approxi- 
mating a plane surfwe, but in places it is wavy and somewhat crenu- 

*HerMe. J. B., fr., &dm and gold pl~wis of the Chnndalar &Met :  0. B. Oeol. 
B- B& ~ 1 3 ,  PD. 2a5-ng, lma. 

aUBamel& IT. de &, Tbe Cannlmg River e o n ,  northem Abaka: KL S. &ot B w  
%pet 109, p p  108.108, 1019. 
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1sM. Ordinsrily the occurrenee of conglomeratic phaees of them 
metamorphic rmks near the northern border of the group might have 
some stratigraphic FJignificance, but in rocb so greatly metamor- 
phosed their preslent geographic position probably means little or 
nothing with reference to Btratigraphie interpmtatiw. The neared 
approach to Simwtone in this group of rocks was seen in the ce&r 
of the dome, on the ridge southwest of Ottartail Creek The mks 
on this ridge are mainly calcareous mica schist, m m p d  essentially 
of mvsrovite and calcite, with some more argilhceous types of mica 
schiSt. 

Sheared greenstone is inhrmingled with the mhist along the ridge 
east of the mouth of the East Fork of the Chandrlar River, and 
sheered igneous m h  that may originally have been dioritic &cur 
at places in the lower canyon of the East Fork Hence igneous 
rocks of intermediata and basic character appear to constitub a 
part, though rc minor part, of this group of r o c k  but no information 
is nt hand for inhrpreting their original mode of occurrence. In 
general, however, such igneous rocks appear to occur mainly along 
the mutharn margin of this group of undiberentiated rocks, thus 
suggesting th&t they are very ancient. 

No original bedding planes were recognized, and the available 
stratigraphic data are too meager to permit the tracing of any dis- 
tinct lithologic horizons amally. Hence the etratipphjlc s u ~ i o n  
of beds is quite mlmown. The cleavage, which is the only structure 
visible, atrikes from N. MI0 TT. to west and dips meinly north at  
anglea of 15" to 25", although at placw it dipe south. At the center 
of the Ottertail Creek dome the cleavage is nearly horimntsl and 
dips rery +slightly9 but this is evidently s minor strncture and has 
little regional significance. It appears probable, from the few data 
available, thlrt t h w  rocks have been deformed in several 6 t & p  and 
have at atgoma time been acted upon by intense lateral premure applied 
either from the north, which thus produced the northwaddipping 
cleavage, or from the reverse direction, which produmd conjugate 
cleavage, of which the northward-dipping cleavage in this area is a 
part. 

Aga d ---No fosil  evidenca is a~ailable for emigeing 
these m b  to any part of the geologic column. Bowever, both bere 
and to the west they lie south of the Skajit limeston4 which is of 
SiluKm age, and as t h i ~  lirnmtone appears to dip in general north- 
ward and ia regionally lem metamorphosed, th- schistose & 
underlie it strntigraphically. No absolute data are available either 
to prove or to disprove an unconforrnity,at the bese of the Skajit 
limestons, but the variable nature of the &st along the muthem 
nmrgin of the limestone maltes i t  probable that auch an mcmformity 



d m  in fact exist. Hence it wem best to regad these schists as 
' totally pmSilurian, rather than possibly Silurian in h i r  upper 
beds Similarly the lower age limit is indefinita, but the squence a a  
a whole resembls more closely the altered Paleozoic rocks of the 
Yukon-Tanma region than the dehikly pre-Cambrian rocks which 
underlie them OD the other hand, the occurrence a£ quartzi tic rocks 
in this group, dong its southern margin, guggests a downward grada- 
tion inta pre-Cambrian rocks. In general, therefore, this group of 

-1 und8erentiated schistme rocka is reerded a8 mainly of early 
Paleozoic age, with the possibility of Bn admixture of pre-Cambrian 
m h  along the southern margin of the belt. 

D&tM*-The Skajit limestone crops out along the west side 
of the East Fork of the Chandalar River from a point about oppo- 
site the head of Lush Creek northward at Eessf for 80 milm and 
continues on in the same d i e i o n  into the Brooks Range. Just 
~bover Nicheathraw Mountain this limestone c m  ta the east side 
of the valley, but its areal extent north and northeast of that point 
is 'undetedned. Abut 85 miles north of Nichenthraw Mountain 
Le&gwaEi4 hrrs mapped rt p t  mass of limestone, which on the 
basis of fossils found at  the west end of the Franklin Mountains 
and farther d m  the Canning River he q p d e d  as ~ ~ ~ m t i d I y  
Carboaifemus. Undoubtedly s large part of this limestone is of 
Csrbonifmw 8gg a fact which is further curroboraid by the pres- 
ence of similar l*m&nes at the h d  of the Sheen jek River, striking 
off northwestward, in the direction of the head of the Catminp: River. 
But mother psrt el the limedune mapped by hfbgweZ1, particu- 
larly the lixn- at the csrest of the Brobks Range, north of 
Xichenthraw Mountain, is dm& certaidy the Skujit limestone, of 
Silurian a p  Evidenkly two limestone formations, of greatly dif- 
ferent age, lie in contact with one another or in close praxinkity along 

- the crest and north slopes of the Bmks Rasge. 
Z ~ ? d q y  ewtd &tzmur.-This formation consists of crystalline 

md &crystalline limdone and includes possibly dolomitio h d a  
In the ChandaJar-Sh88rljek district the Skajit limestone waer mm 
m&y from a, dist+nce and appeared b be white or light gray but 
mottled in plms by Fed and brown iron stdns The general appear- 
ance is also affeded comidsrably by the degree of metamorphism to 
which the limestone has h e n  subjected, and the general absence of 

dark-gray or bluish colors in this district Iwda to the belief that 

'-ell. 1D, de k,, op, clt., pp. 1 W 1 2 .  



, the Iimeb.tone ha'been much deformed and is probably much 
t a M d .  Commonly .the Skajit limeshue m a r s  as heavy beds of 

. d v e  limestma, much fractured in place and commody seamed 
by veins of calcite and lesg commonly quartz. It themfore diffem 
rnarkdy fmm the Carbonifemus limestone on the Sheenjek River, 
which is thin bedded and very cherty. 
The only sthlctural o h a t i o n s  available on the Skajit limestone 

in the Chandalar-Sheenjek district l a re  thme dealing wi th  the attitude 
of the bedding planes of the limestohe at and near the contact with 
the underlying schist. From the Wind River to Crow Nest Creek 
lonpdistance observations show clearly that tbe limestone beds dip 
steeply westward and northwmtward. Also on Ottertmil Creek? 
whem cross structure Has created a doming of lmth the schist md the 
limestune, the limestone dips away fr& the schist on the north, west, 
and southwest sides of the dome. Thm observations d c e  to prove 
Chat the Skajit limestone lies stratigraphically above the schist, sncl 
as pmviousEy stated it js probable that an unconformity separates 

two p u p s  of & 
The regional structure of the Skajit limesbe in this district is 

eomewhst mystifying when compared with its regional stractum and 
tend to the wed. mis Saean limestone has been ahown in pre- 
vious publications to extend almost continuously scross northern 
Alaska, from Kotzebne Sound on the west Oo the Middle Fork of 
the Chmddar Eiver on the east, and it was believed from that paint 
to  swing mutheastwad to the Porcupine VaUeg, where a similar 
limmtone of Silurian age is hown. Here, on the East Fork of the 
ChrrndltIar River, howeper, it appeam veer &arply northward 
toward the cmst of the Bmkd Ranp, and to judge from Lehgwell's 
work in the vallay~ east of the Canning River it k not likely to con- 
tinue eastward along the north side of the Brooks W g e ,  On the 
other hand, the sxplorations on the Sheen jek River and information 
obtained f  om prospectars relative b the Coleen River indicsh that 
this Limedone does not continue eastward dong the south side of 
the; Brooks Range. Moreover, it d w  not appear to plunge under 
younger formations to  the east, for the limestone is bounded by 
=hist on the wuth in the mlley of tlia East Fork and on the north 
along the C d n g  River. This areal distribution of these two 
p u p s  of mch suggests the presmca of a hrge nmtheastwsd- 
trending sgnclinorium, whereby She lim-ne mmes to the surface 
and wds. With the information a t  present available this hypoEh& 
$ strongly indicatd. 

r M m e ,  J. B., Jr., O e o l w  md p l d  d tbw -Et, bid: U. fL 
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Manifestly, if meh a synclinorium is present, this m a  is a most 
- unfavorable one in which to attempt any measurement of the thick- - of the f m t i o n ,  and as 8 matter of fact the mute of the expedi- 

tion of 1927 did not lead sufficiently close to  this formation to collect 
any mch data, even had the structural conditions been more propi- 
tious. Hence all t h ~ t  may lm paid regarding thickness is to repeat 
the previous estimate made by the writer, which was based on observa- 
tions made in the valley of the North Fork of the Chandalar. From 

+ t h m  data the stratigraphic thickness was judged to be on the order 
of 6,000 feet. 

Age a d  me&&~-No determinabla fossils were mIlecatd from 
&is limestone during the season of 1927, but it is known to be con- 
tinuous with the Silurian limestone of the Middle and Worth Fmb 
of the Chandalar River, which in turn1 continues westward to join 
the Shjit limestone on the John River. Exeellent f k l s  were 
mUected from the upper part of this limestone by the writer6 on 
the North Fork of the Chandalar River in 1923, consisting mainly 
bf a thick-shelled ~ p e ~ i e s  of C w h & J h ,  which was referred by 
Edwin Rirk, of the U. S. Geological Survey, to the upper Silurian. 
This of course d m  not prove that all of this p a t  mas  of limestone 
is of.upper 8ilurian age. In fact, other data suggest thtat it map 
include beds of earlier Silurian horizons. But in any event this 
limestone is certainty of Silurian age and is believed by the writer 
to be mainly of upper and middle Silurian aga 

The name Skajit was not applied to the Silurian limesbne on the 
MiddIe and North Forb of the Chandalar Ri~er  when that area was 
mapped by the writer, owing mainly to the uncertain status of the 
formational namenclature at that time, but the correlation of this 
Silurim limedone with the Skajit formatibn was made. Recently 
the old term Sknjit formation has been changed to Skajit limestone, 
by 0mith and Mertie,' m d  the term Skajit limedone, now applicable 

a to the limestone here discussed, has beea adopted in this report. 

m w u w  IS, E m s  

DMMw-th-Rock~ believd to b mainly of Devonian age are 
&own on the m m p s n y i n g  geologic map along the east side of the 
E& Fork of the Chandalar River, beginning a b u t  5 miles above 
Lush C m k  and extending north-northeastwand to OId John Lake, 
with two outlying m a w  on the west side of the valley, one just 
below the Wind River and the other in the hills west of Arctic 

*MmUa. J. B., p. Wlom amd gdd p L a m  of tlla CbaMahr dlntdet: U. S. &el. 
B- ~a ma, p. zw. iaza. 
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Village. The wgnition of these rocka and their cartographic 
delwon as a separate mappable unit are b a s 4  lsrgsly on their , 
li&~logy, and their areal representation is therefore of ne+emitp- 
wrnewht diagrammatic. 

Litrlbo2.q~ a d  s t m ~ ~ - A I w g  the low ridge that forms the 
watershed between the Christian River and the East Fork of the 
GhmdaIsr River these rocks are exposed as ~urface rubble and crm- . 
FiiSt mainly of quartzitic ~andstone. Thw are he-grained light-gray 

-to dark-gay rocks, the component gr&s of which ape cheh &nd : 
quartz, with certain other constituents that on onoxitiw produce 
reddish-brown iron-stained bedding pf anea and similarly mlored 
m t y  spots within the rock itself as sgen on a h h  fracture. The 
original g~ains are clearly evident with a hand lens, but m m  of the 
qmxitneas show incipient recrystallization, which pmduw a mme 
what quartzitic texture. Naturally, these harder rocks form the 
ridges, and the softer members of the p u p  sre probably localimed 
mainly in the valleys 'Thus along the we$ wall of the East Fork, 
just blow the mouth of Cmw Nest Creek, rocks of the same group 
are expoaed and are seen to consist of thin-Mded andstme and slate, 
in beds of variable thickness that repeamy alternate within short 
dishnces. These thin-bedded sandstones are e m t i d y  similar to 
those exposed on the ridge b the east, except that they are more 
quartzom and if anything more quartzitic. The slates om thin 
cleaving and dark gray to black Both the sandstone and data show 
ripple marking, and the date Bbows minute muddy concretionmy 
forma of irregular outline on the bedding pIanes. Tbin seama of 
qurtrtz are also prevalent at places as filings along planes of fracture 
tramem to the bedding. 9%- rocks strike a h t  due northeast 
and dip about '10" SE., md the cleavage of the slaky rocks is elesrly 
paraPIel to the bedding. n i s  attitude of the kh, if it represents 
their regional structure, indicates that they overlie the whist lhnd the 
Skajit limestone, which lie along the valley wall to the west. 

Along the ridge matheast of Arctic Village and southwest of 
Old John Lake, whare these beds are fairly well e@, they cmn- 
aist of quarteitic sandstone, simiia~ to that d & M  above, in beds 
Prom 4 to 18 i d e s  thick interbedded in the f i d e  dark-gray to 
black slate, in part sandy, and some h i l e  red argiU- date. The 
h d e r  of %hem sandstone beds are dark gmy but weather t~ a very 
lighk gray. A11 these beds in this locality strike fairly reguM19 
north to PS. 10" E. and dip 30°4" E, 

Similarly, in the hills west of Arctic Village, q u d t i c  s g q d m e  
and shaly beds were wen, the sandstone in beds froin 4 to 18 inches 
thick, which wedher out on the steep d m  of the valley w d  as 
great flat dabs. This quarkitic standstme d&m from the w@om- 
emtic qusrts;ib desribed below in that it is not mnglommtie, is 



d h r  md thinner bedded, and has considerable mim, which d m  not . 
,'seem 20 be of m s n h r y  origin. The t#rike of them x&, however, i a  
' TJ. W D 4 P  W., and they differ in this reg& from the m b  d d M  
-gbove. 

The recorded stFucfura1 ohmatiom tend to show that this group 
. of r m h  not only omrlies the schist and the &jit limestone but alsa 
is separated from the underlying formstions by a structural uncon- 
formity. Undoubtdy these roch are much folded, and insufficient ' #work has y t  hen done b evaluate this folding and other structural 
features, m that no estimnta ob t,hic$ness is warrantad. A consider- 
able t h i h s ,  however, perhaps several thousand feet, is indicated - bythefacttbatltheaFeaZextentofth~outcrops&~:ro88theetrikeis 
at lsast SO miles, 

Age - . --The rocb of this group are unquestionably 
W i l u  rim, but as fossils hsva not been found in them, no precise 
geologic age may be assigned. Lithologically they resemble both the 
k a i s n  mh of the Brooks Range and the h w e r  Cretmus rocks 
of the Yukon Vdley. The actual contact between them m h  and 
the Upper Devonian or early Mississippian rocks to the northeast 
has not been carefllily studied, and insufficient structural data are 
available along this contnct h e  to state d e h i k l y  which of the two 
groups is the older, Their position in the geologic column mu& 
therefore be decided on regional geologic data of less ~pecific nature. 

On the North Fork of the Chanddar River a conspicuous group of 
mkg containing in their lower horizons Middle Devonian fossils. 
were fomd by the writer overlying and clo~lely adjoining the Skajit 
limestone, and these mch appeared to continue eastward in the 
Giredion of the Middle and East Forks of the Chandalar River. 
West of the Chandalar Valley the Devonian sequence, containing in its 
rpper port Upper Dtlvanisn fossils, has bmn mapped by Smith and 
Mertie in the valley of the Killik River and shown by them to con- 

t h u e  w&ward to Cape Liaburne. It is evident, therefore, that the 
Devonian is represented by a well-developed sequence of rocks in 
northern Aids and m y  be expected to occur in the Chandalar- 
Sheenjek region. The mch af this region, here designated Devonian 

' (!), resemble greatly the Devonian mks of the North Fork of the 
GbaodsIar River and of the Killik River, both in their lithdog-y 
and in the & w a r  and degree of their deformation. Hence strong 
preanmptk evidenm exists for their assignment to the Devonian. 

The Lower Cretaceous rock of northern Alaska, on the other 
hmd, have not been found to  extend east of the Mosquito Fork of the 

.-a. L 3.. IF,, &OW and Soh¶ place- af thb Chanda1nr dMrS& Ahsh :  U. B. 
Osd.#nm Ball. Ira, pp. 28s-286, leas. 
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Kqu@& Rimri although the -main Chmdahr Valfq* hward whi& 
they trend, has been mapped geologically both by Schmder m d  Isy 
the wPvriter. Lower Cretacmus roclq however, are ktmwa-to. the 
east of the Chahdaalar-Shmnjek region, in Canadian territory, and 
a h  to the southeast, between Circle and F 4 e ;  but. both them 
arms. sm more than 160 miles distant and appear to r e p m t  d i -  
menktiop in an arm of the Crertaeeous ma that did not mmmuaieate 
directly with the Koyukuk area. The &sting evidence). therefore, 
does nth favor the assignment of thw rocks ta the Mozoic ,  
dthoagh the po~ ib l e  Mesomic age of part of them is by no meam 
disproved. 

Two other group of &, as htar demitmd in this report, am 
believed to lie &ween these r o c k  and the L i h e  limestone, and 
this oondition favors their assignment to the early Devonian rather 
than ki the late Devonian. As a mratter of fact, however, no L w e r  
Dewrahu rocks are h o r n  to exist mywhere in. A l d ,  and with 
this fmet in mind the r o c k  hers described me believed to  mprexmt' 
either Middle or Upper Devonian horizons, or park of both. 

ZbrD formations that am bdieved to ba of MiMppian age and 
andher that is awigned to the Upper Ihvoniun or Misaisippian , 

have ben shown on the geologic map (pl. 2). Tbe uppermost of 
these three, known as the Lisbume limestwe, is definitely of upper 
Mie ipp ian  age. The two lower ones, in which f&b have not 
 bee^ found, are; quite enigmatic in their s t r u c t d  and stratigraphic 
relations to  onk anather and to the &burn limestone, and their 
amigpment to the Mi&asippiaa has bean made mainly on the basis 
of their lithology, mmpawd to bettR:r-)mow~l sections elmwhm So 
doubtful, in fact, is tho strakigmphic aequmw of these two forma- 
tions that it might have been better to map them coU&idy 8s rr 
aingle group of rocb, as was done with a similar stratigmphic 
sequence by Smith and the writer la farther w e  in the Broob 
Range. The lithology of thase two formations, however, is suf- 
ficiently d i&dar  ta mike it man bed to  diffmmtiate themt wen if 
the boundaries given are only approximata, with the h o p  that such 
di&qntirstion wiPE serve as a starting point for any sukqueat gm- 
logic dudiesl in this and adjoining arm.  

.* Wt4 P. L, and W I a ,  J. B, lr., w. dt.. 



-The two lower formations are s qushzite-conglm- 
&-tion and s chert-slate formatid. The chert-slate 
formstion is here c w s i d d  to be either of Upper Devonian or 
early Mississippian age. It is typically developed on the Sheenjek 
River, from Outlook Point northward for at least 56 miles, to the 
mou& of Monument Creek and dsa in the hills south and gouthwmk 

' of Old Woman Creek. The quartzibmnglornera&date formstion 
occu~s at Table Mountain, whence it continues northwestward up 
the northeast side of Old Woman Creek, thence veers southwestward, 
and extends for 30 mila to Nichenthraw M o u n t . ,  on the East Fork 
of the Chsndalar. From Table Mountain this formation a h  ex- 
tends southwestward for at least 30 miles to Johnie Frank's cabin, 
on the Koness River. 

LithE~y,'She Sheenjelx River may be considad the type 
locality of the chert-slate formation. The low ridge h o r n  as Out- 
look Point, east of Christian's cabin, ia the southernmost exposum 
of this formation, and there the country rock consists of a massive 
light-grey chert, cut by numerous dikes of gabbro and diabnse. Ona 
of the distinguishing characteristi- of this formation on the Sheen- 
jak River is the large amount of basic igneous roclc associated with it. 
This mixture of chert, shaly slate, snd basic igneous rock continua 
on up the Sheenjek Biver and appeam to be the only formation 
represnted up to Monument Creek. Helmet Mountain, one of the 
prominent landmarks of the Shmnjek Valley, is composed of a he- 
@ed gabbm, but the ridge southeast of Helmet Mountain is 
composed of light to dark g a y  chert that weathers white on ths 
surfsca owing to, the development of a thin veneer of opaloid 

' 

miterid This t y p  of weathered surface is charmteristic of chert 
rubble on the tops of ridges in the piedmont provin- where the 
chert baa k n  padcnlarly affected by residual decompition. 

..: Shoulder Mountain, farther up the w& side of the Sheen jek, is like- , 

wisa c o m w  of basic igneous mb, surrounded on the lower slopas 
by chert with some interbedded sandstone and &te. On the 
w& side of the Sheenjek Valley I0 miles above the Ron- River 
'the spurs are likewise composed essentially of chert, but near the top 
of the spnr between the Sheenjek River and Monument Creek some 
thin b d s  of l i m a n e  and calcified chert were also seen. This 
mahrid is worthy of spxial descriptioa In the beds where replace- 
ment harr occurred the boundary line between the chert hes tone  
follows bedding plmm in soma pIacss, but in others the mutact 
fm an intricate pattern in no way dated to  bedding. Some of 
the cmWch appear sharp and clean-cut and others indefbita, but in 
tbip,Ww of this material even the &imp contacts itre seen to be 



d y  mla~vely so, h h g  bordered oa one sidt by eomplstely d d e d  
material and m the other by a zone &owing incipient Calcification of 
the chert. d 

Additiod evidence of the operation of m a d a r y  p- at 
locdity is fonnd in the numerous euhedral crpta1s of limonite, pseu- 
domorphic after p ~ i t e ,  &at are scattered about on the mrfaceaf the 
p n d .  Along the ea& side of the Sheenjek Valley 13 miles ehve 
the Xoness River the spnrs consist of chert and diabm, but near the 
crest of the Coleen-Sheenjek watershed a recrystaUiaed chert was 
f ~ m d  which resembled supertlcially a gneiasoid rock but was deter- 
mind be a fine-grained quartzite, replaced to a considerable extent 
by calcite. Naturally, because of their superior resistance to m i o n ,  
the chert and associated basic igneous rock form most of the r i d p  
and prominent spurs in the lower Sheenjek T d e y .  This formation, 
however, is believed tn contain a considerable amount of &ale and 
data. About 20 miles above Christian's cabin, for example, f i d e  
chocolate-colored shaly slate m u m  dong the west wall of the valley 
just at the edge of the valley floor, end similar rocks. are believed to 
be extensively dewloped in the valleys elsewhem. 
The area. south and southeast of Old Woman Creek, which is 

mapped as part of the chert-shale formation, is at  the southern edge 
of the alphe province and yields good exposum of them r o c k  The 
southward-facing spurs between the forks of Old Woman Creek for 
example, are bare, particularly toward their tops, and the buntry 
m k  is an intimate mixture of chert,  late, and shale. "Fhe chert is 
gray and black and in part banded, and the slab and shale are 
largely thin-cleaving brown varieties, though in part green or red. 
Still farther west, along the contact between the chert-slate md the 
quartzite-canglomwtb~l~te formationsy the chertmd alate are about 
evenly divided in quantity: and there, at or near the top of the chert- 
slate formation, is a thin but conspicuous and apparently peraistenh 
bed'of red slate that is traceable by its brickred outcrops for st 

. lea& 3 miles a I q  the strike. 
Only at one localitjl, however, in this northern a m  of .the chert- 

date formation were basic igneous intrueives m n  in this eedimentaq 
fornation. At this lml i ty ,  on the bill a h t  5 miles eouthwest of 
the mouth of Old Woman Cmek, occurs a pecnliar assemblage af 
m e ,  consisting of light-gray and greenish chert, black, red, and 
~n date, thin-bedded madstone, basalt, and beds of the quartzite 
and conglomerate typical of the overlying formation. "Phe pro xi mi^ 
of the q~~rtzite-con~Iomemte-sI~te formation b the wuth d ~ ~ b t l ~ ~  
a m t s  for the presence of these two t y p  of rocla 

me quartaih-conglornemk-slata formation, as the dd@kim 
implies, consists mainly of roeks of thspe t h m  tppss, but quartaih 
md.mng1ornerate constitute the prominent and +&y diagnostic 



' park of the q m e n c e .  The quartzih is mainly of two kinds, of 
which the rncw common is a d a r k - p y  rock composed of sounded 
grains of chert and quartz &at show a certain amount of recrystel- 

' ligation, although in p11emI the rounded outlines of the original 
grains am skill preserved. The Im common type is a light-gay 
qua&ti~ sandstone, nearly free of chert grain% The darker vari~ty, 

. ' by an inmeme in the proportion of chert and an increase in the size 
.. of the constituent p i n s ,  grades into a ~ l o m ~ r a t i c  rock at severs1 
places, t h e  most common variety of which consists of angular, sub- 
a@m, and rormded grains of vitreous white vein qr~artz and light- 
gray and black chert in a matrix which-is part]? chert and partly 

.. q u h  Some. of these roch are cssentidly chert mglomera&that 
is, mairrly angular chert pebbles in rr chert matrix. Generally, how- 
ever, both chert and vein quartz constitute the pebbles, and the matrix 
is quartzitic. When such rocks: have dark angular pains of chert and 

- qusrtz in a lighter-colored quartzme matrix, they resemble super- 
. ficially panitic rocb and have been mistaken for such by prospectors 

in this region. Generally the pebbles are not lsrger than half an 
inch in diameter, but at mme loc&Lities, as for example on the 

, mountain T milas eouthwest of Table Mountain, pebbles several inch- 
, Tin - were seen. . 

The cherty matrix of mme of these conglomerate appears to 
'resemble the chert oongfomerate: a t  t3ia base of a chert formation 
'h the Livengood district-of the Yukon-Tanana region, described by 

' the writer,ll but the occurrence ~f quartz in many specimens, both in 
the pebbles and in tha matrix, constitutes- a distinguishing feature 
not seen in the m k  of the Livengod district. Moreover, this for- 
mation appears to overlie rather than underlie a chert formation, 
therein differing again from the chert conglomerate at Livengood. 

The slate d a t e d  with thia quartzite and  conglomerate is s 
black varie9, ahnost phyllitic in places, and m w  in namerow - k i d s  through the formation, thus separating the more m&ve 
pocks into a numbep of m n a  Good exposFlres ocmr on ltop of the 
mountain east of Nichmthraw Mountain, on the upper part of the 
East Fork of the Chandsslar. Several, bands of the alate crop out 

, dung the west fsoe of this mountain, interbedded with the quartxite, 
and &n outlying hill of quartzite to the southwest, which forms a 

, rmhe moutonn6e in the valley of the East, Fork, is evidentIy %pa- 
'rated from the valley wall by such a band of slate, which has . . 
,bm gauged out by the OM gI&cier that moved d o h  the valley. The 
particularly noticeable shearing in this black data is probably due 

+@ ~e ,fact that such beds that lie between the massive quartzite and 

4 '  : & # W e ,  3. B., jr., 'Shs #old pl- of tbe Tolo- dtstr3ct: U. 1. tkdL Bumy Bun 
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tonglomerate have aded as planes of slipping in the folding of thk - 
formation. 

St-.-me chert formation in the piedmont portion of the 
Sheenjek ValIey is not well exposed on the lower dopes of the srpura, 
and mamy of the tops are composd of b&c igneous roch. Hen- 
few etructnsal observations are svaiIable in this part of the valley. 
Nso, becam these rocks are rather incompetent and therefore much 
deformed, t h e  few scattered observations of strike and dip can have 
little value in interpreting the larger structural fmtures. Bo far as 
the dominant strike or trend of the MCks ia concerned, the dimdiion 
of drainage channels and ridge tops probably gives mom real infor- 
mation than the detailed 'structnrd ohserrations As wilI be seem 
from Plates 1 and 2, many of the tributaries of the Sheenjek within 
the piedmont province trend about N. 75" E, and the few available 
results of observations on the structure of the chert and the directions 
of elongation of the bodies of intrusioe 6 do not depart greatly 
from that direction. Hence it is i n f e d  that the regional trend of 
the cherbslate formation in the piedmont province is about N. ?UO E 
The direction of the prevailing dip can be inferred even 3m surely 
than the strike. h fact, the few satttemd okmtions  may JM b i d  
to be practically w o r t h k  for affording an understanding of the 
broader feahms. The regiant11 geology, however, indicates that 
younger rocks crop out to the north in the Sheen jek Valley and' that 
older mks crop out to the muth on the East Fork of the Cbandalsr 
River. Hence the general dip of tha chertrslate formation in. this 
park of the Sbeenjek Valley is considered to be nortbwad. Little 
is h w n  of the type of folding that ch&r&~teriees these rocks, but the 
great dkbrim scross their strike suggests that there i~ much dnpli- 
mtin of beds it  the surface. Fnrthermore, the net effect of the fold- 
ing mmst be such that a Iow wgional dip is produced, even if thwe beds 
occur in a bagin that Lies mconformablg upon older rocks. Other- 
wiger younger rocks should show aa unfolded strata or 0188~ m b  
wodd be exposed by erosion, unle68 an inordinately great thickness 

- is assumed for this formation. The few available obsemations sug- 
pat a multiplicity of intricate folds of mall amplitude, which dapli- 
csh certain beds many times at the surf 

At the northern 1oc~~lit-y of the chert-slate formation, south md 
aoathwest of Old Woman Creek, , thw & gtrike about 3. 60" 
E. and give rise to to chmteristically hummocky landscape, the 
chert layarn forming elongated h m &  and hogbacks on tbe &dm 
of larger hills. d o n g  the muth flanks of the qnsr tz i t e~1omemh-  
slate formation that liw to the north the &s of the chert-data 
formation s p p r  to dip mther constantly southeast~&rd. mis 
s t r u c t m  i puzzling, became I t  suggests that the chertdata fornution 

. overlies the quortziteanglomerate-slate formatiat. 



Litt3a is known of the structure of the quartzite-conglomerate- 
slate formation, particularly as regards its structural relation to the 
cherbdate f ormration. At Brusham Mountain the quartzite. appears 
h strike,N. 60" E. and dips about 30" NW., and northward this 
&ucture Beems to remain fairly constant, thus plunging this form5 
tion nnder the Lisburne limestone. Oppdte Nichmthmw Mountaia, 
on the &st Fork of the Chandalar River, however, the rocks of t h e  
quartzite-conglomerats-date formation strike about N, &lo E and 
dip 45" SE. It is fairly certain that these r& underlie the 

' Lisbnrne limestone, but obvionsly much doubt exists whether they 
overlie or underlie the chert-data formation, 

Agd rmad ---The qu~brtzite-conglornerate-grhte formation 
is a peculiarly distinctive lithologic unit which has been remgnid 
elsewhem in northern &aka and is fairly well placed stratigraph- 
idly. The equivalent of this formation was first observed, by 
&bad= Is on the headwaters of the hktuvulr f i ~ e r  and described 
under the name Stuver "series " and was believed by him to ba 
pre-De& in age. Snbseq~ently~ in 1923, the mibr18 fwad 
many boulders of t h w  quarteitic conglomerates m a g  the stream 
p a v d  in the bedwaters of the North and Middle Pmks of the 
ChendtaM River in such a geologic environment that they were . 
b e l i e d  to overlie the known Middle Devonian rocks of that area. 
7%- rocks were again seen by the writer 1924 on the Killik River 
ju& m t h  of f i t h e  Lisburffe limehne, in s geologic sequence of rocks 
that m e d  tu be prograwively youager in going from south to 
north. These data d c e d  for a new age assignment for these rocks, 
and along the Kill& River they were grouped with the black shdm of 
the Noatak fomqtion, of Wssisippian age, with which they seemed to 
belong stratigraphicdly. This evidence, coupled with their apparent ' 
pod tion Mow the Lisbme Iimehne on the headwaters of the Sheen- 
jek River, is the Fmis for their assignment in this report to t.he 
lower W s i p p i a a  

The age of the chart-dah formation, however, is 1- definite. 
Rocks comparable with this formation also were first recognixed by 
Schrader dong the North and West Forks of tfie CIzandaIar River 
and described by him under the name West Fork "series." No 
fwils were found in place in this usexies" by Schrader, but he 
pieked np wme fos%i~iferous Ma& ilint in the gravel of the Chanda- 

'i3cbmMr, P: C, A recom€wmn& kt nwtbenr Al-: U. 8. Bed. Iunw m. 
poser 20, W. t10-81. I W .  

uMertiee J. B., jc, Wlogg and gold placers of the Chandalar district: V. L Geol. 
8- BnU. 7'13, p. 298. 1025. 
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3ni River, which he believed was derived from this grmp of mh. 
A list of the f&ls mtnhd in thm Ent pebbles was first pub- 
lished in 19211:%and on the basis of these fossils, which included two 
species of S&opa7uc, Aammkh,  a qathophylloid &mI, and 
h'p$df. G?%$&?, and following the mrrelatian of G. H. arty, ,  
the writer ref erred the WE& Fork series to the Upper Devonian or 
Bfissigsippian. T h e  position of tha West Fmk *rim " far south 
of the alpine province in the h d s l a r  Vslley, wfiere the Devonian 
and Mississippian r& are typically developed, was very puzzling - , 
st  that time, even as it is in the Iower Sheenjek Valley, but the 
writer nevertheless comlatd the West Fork series " with the chert- 
.conglamerate r m b  equivalent to the Stuver " which at the 
longitude of the Nwth Fork of the Chandalar River lie a p p m t l y  
at  t b  crest of the B m b  f i n e  It now e m s  likely that this 
correlation was emeons ,  bat the data in hand still seem b justify 
the reference of the W& Fork " ~ r i e s ' '  to the Upper Devonian or 
Mississippian, though probably nnderlying the Stuver 4L seriw." It ' 

elso seems probable that rocks comparable with the West Fmk 
" rn* " crop out intermittentIy along the south flanks of the Brooks 
Bange from the North and West Forks of the Chandalar River 
eastward a t  least as far as the Sheenj ek Vallegr. Under these condi- 
t i o n ~ ,  end with no contradictory data a t  hand, it seami nmwary to 
rqprd the chert-slate firmation of the lower Sheenjek Valley, 
which is probably the equivalent of the W& Fork "series," as 
Upper f i ~ o n i a n  or Mispissippian. As regads a choice betwean the 
assignments of Upper Devonian and Mississippian, the w r i r ,  in- 
f l u e n d  by the Carboniferous aspect of these mrale and the ques- 
tionable specific determination of the S@fw end also by the h o r n  

'presence of a lower Mississippian chert formation along the 'Yukon, 
. has 'ken inclined to regard the West Fork Ccseies ' I  and the chert- 

date formation of the Sheenjek Valley as a part of the Carbonifemus 
rather than the Devonian system, but this is only an unproved 
opinion. 

%.the other hnnd, if the fodifarous ~ t s  colIedd a9 flout by 
Schrader came from some mdetermined ho&m and not from the 
W& Fork '& seriq" this whole framework of correlation fils. The 
geologic explomtions of recent years in .oenM and northern s l h  
hnve pmved the existence of extensive chert fofmatims other tban the 
lower U s s i p p i a n  chert of the Yhn-Tanena rsgion. One such 
formation of Triassic agre in northwestern Madm has been d&M 
by Smith and the writer,'7 and enother of Middle Devonian age 

-Mtrtie, J. 8. jt, QeololJ and @?d pin- a t  t3e -'&WMct: U. B. awl. 
an- Bull. 1T9. p. 237, 1826. 
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dong the Yukon hss recently been described by the  write^.'^ There- 
fore, in the h c e  of f d l  epidence a reasonable doubt is & 
u p n  the d g m a ~ l l t  of the cherhltrte formation of the Qheenjek 
VsUey to the late Devonian or early Missiesippian. The Uppef 

, Trigssic &erhhale formation of northwestern Alaska, in pwficdar, 
is e gignzficant alternative for correlstion. Against; such a correIa- 
tion, however, must be cited the f IbCt th&t the nearest Upper Triassic 
Somtions to the Sheenjek Valley are the Shublik formation of the 

- .  .Canning giver region, d ~ r i b e d  by Leffi~ingwdl,'~ and the Upper 
Triassic r& dong the international b o u n d q ,  north of the POT- 
cupine, d d b e d  by Msddren 20; and both of these Upper Triassic 
formations am described as limestane, shale, and sandstone, with no 
mention whatever of any cherty mka in the sqrrence. For lack of 
any htbr data the writer therefore cornlam the chert-slate forma- 
iiom &f the Shaenjek Vslley with the basal ~ ~ p p i s a  m b  or 
sith the upper part of the Upper Devonian ~ ~ U B ~ C B ,  I 

-&-The Lisburne limestone is found in the ~handdsr- 
.. Shmjek district only in the upper Sheenjek Vdley, whea it crops 
nut in n band from 10 to 18 miles wide that trends perhaps N. iBO0 W, 
The easternmost point at which this limeatone was seen is on the 
spur between the forks of the Bheenjek River. From the main 
Shwnjek River it continues westward into the East Fork of the 
Chandalar River and on in the same general direction acrm the 
crest of the B m h  Range into the valley 'of the Canning River. 

I,i$I&oEoqy.-The lithology of ttre Lisburne limestons is fairly we11 
h o w n  from comparative studies farther west, and hence the forma- 
tion is madily r e r o p i d  even where f k b  Bra scam. On the 
upper Sheenjek it was possible to examina this formation at only 
m e  locality. The writer spent one day in the limestone hills on 
the e& side of the river, opposite the camp a t  the mouth of Old 
Woman Creek, md the following lithologic data may apply more 
pertidarly to  the bawl part, which was examined-in the course of 

, , t h d  workt than ta the formation as a whole. The lim-B in thest: 
hills appears froin s distance to be rather well bedded, for thg lines of 
stratification are strongly marked on the hillsidw. On d m  in- 
spection this strati6mtivn is seen to mark the boundaries of innu- 
merable alternating I d s  of limestone and chert, the limestone light in 

' : - I .  

. . "Merue, J. s., Jr., Q e o l ~  of the Eagl~-Clrele dlmtnct, AlruLa: C. El. OsoC R t l r a q  
. A16 [in preparatlonl. 

lS hmngwelE, I. 8% K, op. cit., gp. 11~118. 
rMedbren, A. G., GeoloHfc inveetimtlona along tbs Caaada-AlalltL boa*: a. 8. 

i(fsd. lutver BUD, 520, pp. 812-818, 1912. 



m1orJ owing tb -thering, and the dmt rnrrinEy dark,. nnd thus the 
section hns an appeamnce similar to that of the mt&wppings at 
Calim Bluff. Chert appears to constitute perhaps ss much as 50 
per cent of the rock, particularly in the hiUs d m  to Table Mmtuin,  
which represent the b a d  part of the formation.' Farther np the 
Bheenjek the rocks appear more massive and less laminated and 
probably contain a much smaller proportion of chert. In Badition 
to the interbedded and interlaminated chert the limwtuoe beds them- ' 
whss contain much chert, which occurs in indescribably complex 
s h a y  and patterns. At one place it simulates a fault b m i a  ; at 
others the chert plstches m rounded, in all sizes fwm minute frag- 
ments up to areas several feet in diametar ; again, the chert appears ta 
ba zonally grown; and finally, it oecum in colloidal lnminae so in- 
tricate in shape that they resemble the erennltrted layers la a highly 
mntmted schist, although obviously the bedding planw a ~ '  f aiFly 
regular. Mod of th is  chert is black, though a very little light-gray 
chert was also seen The limesbne ia typically a dark-gray to black, 
h e l y  crystalline variety, thopgh in places coar~ly-  crystalline, and 
emits's fetid odor where fresl~ly broken. Thin seams of pyrite in 
gl- c m s  the bedding of the limestone. Little or no white arydal- 
line limestone or anything suggesting dolomita was seen, though such 
lh&ane is probably present farther up the Sheenjak Valley. A 
little blaclc slaty shale in beds from m inch ta a foot in thickness 
was also saen in this lower part of the formation. Both the chert 
and the Iim&ne contain innumerable crinoid stems, but fossil shells 
are not so numerous at the locality visited. 

Stmctu~e.-Observations of strike and dip &ow that the formation 
is much folded, though appamtly not closeIy appressed Jtzst n o d -  
west of Table Mountain the trend of the limestone appears to be 
N. 20" W. for a considerable distanag but in the l i m n s  belt rts a 
whole, the region~l trend searas to be nearly N. 60" W. Continnoas 
dip slopea, which extend over long distances, together with tha 
segdar bedding on the hillsides, indihta thnt tbe folding is rela- 
tively open, and the great width of the limedone belt s u e  much 
duplication of beds at the surfam Numemm m 1 s  in dip were 
noted, but the regiontbl dip is p-ed ta Lm northward. . The 
northern limit of the limastone on the Sheenjek E v e r  was seen and 
mapped from a distance of 20 milea, but insuf6cient structad data 
regarding the whole formation are available with which to make 
any estimah of the dmtigrtsphic thickness. Obviously, however, 
the thichesg is comparable with that of the Silmian limestone, which . 
wrrs stated to be ~pproxirnately 0,000 feet. 

Age a d  c m I m t i a r k 4 1 y  a f BW of the criwid deans of this for- 
mation were cxlllectdl, because they were not r e e d  m deiently 
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dh@ to mrraat their tranaportatidn k k  fa Arctic Village. 
One imperf&&l and e crinoid herd, hawever, wem cull& from 
the bfw of the U l e t i & a  Iimdw bills on the east side of the upper 
SIwarijd~ Valley, &out 4 miles N. 70" W. of the north end of Table 

- - Youlltah G. H, GirtJr, of the UniM States Geologid Survey, 
makw the following identifi~ationa md ptatement : 

w a  c 0 1 ~ l k  
a7AMtzs. &r- m. . . 2 7 u t 2 &  8- Em. 

- The B M m  an i m m  pedb?l% r4iw t?mt hae a b m d ,  ahrllow, tW 
apparently un-ted duns and nnmerrrtrs lateral pllcatlrms. 811per&chUy it 
& marked by ddcate but harp  radial atrlae. among Uarbonii~mns EFpirlfers 
I know of that rmawfmi thie combinaMon d character& tor though gome 
ham &dM iiae mqmIldel We, they have a plicated fold aHd mch na 
S."-#mI @- #rum#& In the Billlrian and Dewnlen, however, a d d e r a b l e  
n- of SphWm occur that bave these charactem WwLn Kirk, of the 

S t a h  Qeorogical Suneg, to whom thmw specimeoa have am b r t  
r&rred, fs (d the ophlon that tbh fauna is not Devonian, and I can not sag 
that it le wt Carhnifemp. The chamcter of the matrix ertafnIy snggests 
the CaIlm BlM f i ~ t l o n ,  and tbe stmtlgra~hfe and lithologic &dam 
p ~ n t e d  by Mr, &ert~e obvlmdy mggwts a Carbunlferotrs age. The moat 

. probable geolofiic age, thedore, IrJ MI~slaatppian. 1 mlght ad& bowever, 
tbnt M+twnw is not l m m  above the lower MlBslanEpplan, and ft the 

- , ,  ' >. 'Wc9 BlW ioimntfon b upper Ximimippian, as I bave thought it to be, the 
borIlbdil.DF t h l ~  dection h not Calico Blnlt. 

In gemr4  however, tbe am of the L b b 9  l imeshe ia w d  
hown,  being m b t i a t e d  by lsrge; mU&iona of fossils made far- 
t her w d  in the Brooks Ranga. The miter *' htus rgcentIy wambled 
all the h i o m  hues of the I i h m m  limedone from the B m h  
Range, a& ~f the John and Amktuwk Rivera, into a lid that em- 
b m e s  about 100 p e r a  and perhaps twim as many species. Nea~ly 

. all them fossil8 have hen determined at different times in the l& 26 
years by Mr. Girt?, sad as a result of this work the is definitely 

, known to be npper Slissisippim. The fossils from the upper 3heen- 
. jek Valley, however, appear ta be of lower Missimippian age, and 

tbia debrmin~tiorr introduces a serious diamlty in mmolation. If 
it should develop that them fossils were collaeted from the uppermost 
beds of the mch that dk t ly  underlie the Lisburne limestone, 
rsithw. than fmm the bam of the Lisburne Ximedone i M ,  the, diffi- 
d t y  &ill pmi* becnm Smith and the writer have &own that the 
Lisburne limestone to the west is underlain by a pre-Liibnme 
Mkimippien mq~ence that inclndm in its upper horiuma mkrJ of 
uppr Mkissippiaa age, In the absence of my known or surmised 

. dkontioniky of dimentation between the Lisburns limestone and 
the pre-Lisbnrne Missiwippisn rocb, the plaontoIogic determiria- 

m k d t h ,  P. H., a o d w l q  J. B . , j r , q .  dt, 



tiom H Me& Kirk Ilrid -QirEy indide that a -m& Iitholagic 
&an@ kakee p l m  along the strib' af the MMmippiazi q u e n e e  
fmm w& to east, whereby all the uppa Mkissippisn xoch bewmw 
of mlheous chamtar rrnd as mch a prL of the Lisbum limeatone, 
while-the preblisburne Missbsippim rocks h m e  emenfially of 
lower Mississippian age.. Thia inference constitutes a, good re- 
why the tern " Noatak form&iorr," as dehed at present, should not 
be extended east, of the John River into the region here de&M. 

The nearest point to the Sheenjek Valley where tha fjglburne lime- 
stone has been recognized is to the northwest, along the north slopes 
of the BmlrsRange, where it has been described andk+mapped by 
bfFmpeU.Zz Upper Mississippian meks.about 40 miles the north- 
e s t ,  in the upper valley of OId Crow River, and in the F i d  River 
Vallq, ham alao been dewribed by Maddren:' though he did not 
at that time apply to them the specific deslgnatim Lhbume b e -  
stone. This formation, sa well known in the w-rn part of the 
Brook Range, therefore apparently extends for abo& 600 miles 
awms northern Alwka, from Cape Lisbufae to the international 
boundary, and is recognized plogimlly as one of the notable horizon 
markers of the range. 

Along the Porcupine River are rocks that conbin the upper 
Misskippian fauna jusk above tha lower ramparts and adso *her 
upatream, just above the mouth of the Glen River, nnd have been 
described by Kindle." Along the Yukon below Eagle the same 
fauns is &O f~und in the well-known Calica Bluff formetim. Both 
the Yukon and Pornpine murrences of this upper Mississippian 
fauna, however, are in Todks that are essentiaUy thin-bedded lime- 
h a  and shaIe and include no massive Iimmtone or chert. Thew, 
rocks are thus a materially different lithologic unit but am carklsted 
pale&tologic$~y with the Lisbume limestone, 

Th Quawary deposits may (xmvenisrltlg 'b ' abided into 
two gemBrs1 type, the separation Behg made' ptimarily on tbe 
bash of age and secondarily on the character af the depoSitn 
The bider or Plei-me deposits originated mainly fram glacial 
erositsri during the glacial epoch and from the partial reworking 
of glndal ddbris by the strews that issued from the southern termi- 
nds of the glnciers, These older deposits, therefore, consist in part 

~ I & n ~ U ,  1 de IL, op. clt ,  PP. 108-L18. 
a Maddm, k U, op. clt. pp. Sl(b-312. 
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of true glacial deposits, or till, and in part of ~ewmked glacial 
d e ,  mmmonly known as outwash deposits. The later rznmli- 
dated depdsits consid of sand, gravel, md silt, which have beem 
derived in part from the postglacial weathering and streurn tram- 
portation of the had-mwk formations and in part from the reworking 
and transportation of the older Quaternary depoeits. The work in 
the Chandatsr-Sheenjek district has not been sufficiently detailed 
to warrant the separate delineation of these two types of nnconsoli- 
dated dep&ts, and therefore on the eccompanyin~ map (pl. 2)  they 
have been grouped together as a unit and designated Quaternq 
$epoaits. 

~ r n O B g E  eLIamlr rn I)rmmrI 

The .term Pleidmene epmh is mmmonEp used aa more ot less 
rnnymoua with the term '' Glacis1 perid,'?hough it is r eqnhd  

-that the glacial epoch in Alaska probably began earlier and certaidy 
continued latw than in the northern United States. Parts of mpth- 
ern BlasEEa, for example, which are  till begirt by ice, may be re- 
garded as still within a glacial epoch. The initiation of glacial 
conditions requim an annual enowfdl greatar than the a m a l  die- 
sipakion by melting of snow and ice. After extensive ica fields have 

.once formed, however, glaci&ion will persist indefinitely if a balanca 
exists between the a ~ a l ~ a l  accumulation and dissipation of ice m d  
will p h s t  for a great leneh of time even if the annual nccumulation 
i a  slightly less than the annual dissipation. The conditions that make 
glaciation pmibls ere either a cold climate, or a heavy snowfall, or 
both. Parts of csatral and northern Alaska have s mean annual tern- 

* pemtum that is adequate, a t  the present day, to give rise to glaciation. 
Kevertheies~, these areas a m  at pwnnt essentiaLIy unglaciatedr and 
central Alaske remained for the most part unglacisted throughout 
the Pleif3tomne epoch. It is themfore probable that chanlgas in gre- 

+ &pitstion have hen a mtable fwhr  in the glaciation of northern 
Alaskm, which began early in the Plekhwene and continued through- 

- out that epoch and probably for a mnsiderable Lngth of time in the 
Beaent epoch. Th E d  Range, although extensively glaciated 
during this period of maximum accumulation of wow and ice, is 
now almost free of persmkl ice, but the effects of the extansrive g1.1it 
ciation are still clmr1y visible. 

When a glacial dimata has k n  ahbIisbed, mow ~ ~ n t a t e s  from 
yekr to year and the lower parts of the snow bardm gradually congal 
to ice. When the. weight of superincumbent snow and im becomes 
too great the ica begins to flow slowly down into the valleys, commonly 
exbeding miles beyond the main site of accumulation. This ice 
mowment, which rnertsums usually but s few feet n year, produrn a 



typ  af e&qmite different from 'stwm erosb .  It is primarily 
a &g d o n ,  mmmpanieal by sapping on the m h  crest W. 
The & and d g e s  sre scoured smooth, while the w i n  diPidm 
jmb a h  the flowing ice are converted into ragged WE& Jinm The 
ice-beme d6bfk is carrid down into h lower valleys and them de- 
posited, picked up w& by glaoiaI stmans that issue from the ends 
of the glaciers, and redistributed to a greater QP l ewr exknt farther 
down the ~allqys. The original glacial cEQbri ia c b e t e r k l  by a 
camplet& lack of mrtment,  bouIders and cvbbles of all. sizes being 
mjne;I~d indi-nateiy with finer ddhrk md clay, The rock d&ri~ 
is anrounded, and many of the cobbles are mured on one or mom 
sides to produce flat or faceted erurfaces. , Such material is called tih. 
'She partly reworked material, or outwash, pmrves to some extant 
ib original form rand character, but b.g prolonged &ream miaa it 
gmdaally develops inta normal stream sand and p v e l .  I 

At .the time af maximum glaciation in northern Ma* the 13- 
Range was prob~b,bIy ehmt entirely cuvered by ice, %b.ich extended 
both nortbw~rdl and southward down the river mUep hrxnlilw d 
formed st their lower ends individual valley +em. This g1;laeia- 
tion m a  essentidly alpine in chtt-r, alkhough the glaciers in h 
upper ~ d l e p  extended high up into the intervalley wnteded 
regim. Thns dong the west side of the d l e y  of the BE& Fmk, 
nesr Nichenthratv Mountain, huge emfic boulders were wm-np t~ 
an altitude of 4,800 feet, or 9,000 fat above the valley fliwr, thus 
indicating the pmaace them at one time of a bbdy of im that had a 
minimum thicknew of !2,W feet. Nichthraw Mountsin, with a 
ghciral cirque at about the m e  ultitud~,.o%ers combmtive ed- 
dfmw of this fact. me Bheenjek @1ft&r, homv8rj wits &m, 
ha-% minimum tbichem, at the month of Old Woman. Cmk, of 
only about 1,4430 feet. The glaciers of both the East Fork of. the 
Chanddar and the Sheen jek s p p r  b ham Wmed rspidly as they 
emerged fnm the alpine into the piedmont prorim. The &wid 
deposih that mmai.n indicate that tbe $outhem h i t  ef the glacier 
of the East Fork of the Chmnddar wm somewhere hesetween the Wind 
Xivex and X;& Creek, a b u t  35 mila hEow N i h h t h w  Monntain ; 
and the Sheenjek Glacier ended at or a &art didace below the 
m & w  of the E& Fmk of the Sheenjek. During tbe Cime of 
m a h u m  glaciation one large distributary of tbe ghiw of the Eusk 
Fork of the Chandalar was diverted muthewshard from a point 
oppite  the month of the Jnnjik River into tb wide deprerasim & ~ t  
is now occupied by Old John Lske and the apper Hone= drainage.. 
The long r i d g  thak lies between Old d o h  Lake md the Zast Fork, 
however, dthongb overridden by ice at the time of maximum glwk- 
tion, must hsm 88 ~ f l  dmtive barrim ts tbPr ghiersr began to 
d e ,  leaving a great body of w a n t  ice in $hie de-ion. A 



s h d a r  distributary from the Bhmnjek Glacier is believed fo have 
h n  d i w W  southward into the upper valley of Monument Creek, 
-to iw dmibr1y mt off as the main Sb~njek  Older  d e d .  

4 , Tlxi upper valleys of the East Fmk, of the Chandalar and &a 
< -jek River have the characteristic U-shsped outlines that are 

pmdncad by glacial erosion. A h ,  the BPUPS-that e h n d  from tbe 
main rid- down into them valleys, especi~lly in the dpine province, 
have been truncated and overdeepened by glacial action. The smaller 
tributwy mWq~, which were not eroded by im BS actively ss the 
main vsllep, were bfk, s h r  the retreat af the ice, .as ha* 
vib11~ys and BOW have ZL steep &ent and rapids in th&r lower 
parts. ?!h mek &at mhr8 the Eagt Fork of the GbdaIar  & 
of Ni&mthraw Mountain is a gmd example of s mall U-shaped 
hmging ~ d l e y ,  in the lower end of which pbstg1acialt stream action 
h incised a gdpitow V-shaped prge. Beautiful csamplw;r of 
: &&atad spnq donpied in the direction of the main valley by the 
'- d n g  action of the im and sepramtd or nearly epm~tRd from the 

main valley walls, are dm prominent Such outlying spurs, or 
wches r n o u t o d ,  are especially prominent in the vaE1by of the 
Earst Fork of the Chandahr River upstrew from Arctic ViUage. 

- Mmaind depmits left by the glaciers are now found in the valley 
of the East Fork of the Chandalar Rimr from Nichenthraw Moun- 
bin downsham nearly to Lush C h k  and on the Shemjek River 
from a point 16 mil= above Old Woman Creek down tn the forks 

- These depaits, ihcidentally, compand in situation with the slug- 
gish, ~d~ portions of t h w  two stmum rabd evidently haw! 
plepd s not&l~ part in pdglecial stream hktory. Whhh them 
stretches &re wide valley floors, with a typiml kettle-hoIe topography 
m d  with many l h  in the nndrdned depressions. Old, hke leveTs, 
which are s t i l l ~ p m m ~ d ,  &ow that many large lakes were p m t  
in khe morGna1 zone after the ice m h M .  Thug at Old John 
Uke t b  welldefined hnches remain--one at 8 feet abv8 the 
present lake, a WJXMI~ at 20 feet, and s third ~t 50 feet. T h e  main 
s h u n  conrsas also were sluggish, as at pmenh m d  therefore the 
morainal dep0sit.s dong the main rivers, as on the East Fork of the 
(=babdelar and the Sheenjek Iliver, are for the most psrt covered 
by a m d  and silk of postglacial fluviatile md lacustrine origin, m y  
in the lower parka of the morainal deposits, where the rapids m r ,  
is athe glacial debris well exposed in. the gravel bluffs. The gravel 
'in inthe bT,lufls f ~ r t h  downstream, t h g h  origindly of glacial origin? 
. b b f i  reworked to a considerable d p  md is d 1 y  mtwash 
rather than till. 
The dumping of &cia1 dBbri~ in the main valleys e v k ~ ~ t l ~  

dmted ~1 base-lavels for the headwater tributari~, bid popltr 
Y' 
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&&I matn histary is maidy concmhed with the djucrtment of 
the drainage channels to these new base-levels Thus on the East 
Fork of the Chlbndalsr two zone sccus where such djushents  of 
grsdimt am in progreaa- The lower East Fork, from the main 
Chmdahr up to the Wind Rivert has the normal gradiaht of a 
mountain stream. The rapids that extend from thia p int  upatream 
for miles represent a pone of d jns tment  to the lower drainage, 
and this zone af mpida will gradually migrate upstream through 

, the ,morainal deposits until s uniformly rising stream gradient. is 
. &shed, The other zone of adjuswent is at the upper end of the 
morainal depi te ,  where the headwater stream abruptly loses its 
gradient and debouches upon sr nearly level vdey  floor. The head- 

. water stream is depositing s. veneer of stream gravel upon the 
morsTxld depoaita, temporarify raisuq its lower base-level and at the 
a m e  time actively eroding upstream to bring the hesdwatgr drain- 
age into adjustment with the iower gradient. Hence it may be mid 
tLt ,two new barn-levels are being established on the East Fd- 
sn upper one, which iis relatively temporary, and n lower one, with 
which the entire h t  Fork will ultimately h hr@ught into adjust- 
ment- Faactly the mme p-gl is, taking place on the Shwnjek 

, River. - 
I far rn the thecharacter of the till and outwash & p i t a  am mn- 
mpbd little need be said. soth types corm& of silt, sand, pawl,  

. and bouldem ~ n d  differ from one another mninly in the degree of 
mdrnent  of the component material and in the degree of rounding 
which the coarser d6bris has undergone. The till is largely unsorted, 
boulders and gravel of all sizes being mixed indiscriminately with 
wnd and clay. The outwash depoaita consist of rounded to sub- 
n~gtlIsr detritus, according ta the amount of hmsportation, and the 
gmyel and boulder beds: are fairly well separated from the dner 
sediments. Some of the glacial boulders now expsed* in the valley 
of the East Fark, gmong the outwash depoaits, am 5 or 0 feet in 
diameter, mch c a m e  material king pc ie l ly  plentiful in the lower 
gorge md; a h  farther upstream where .the river hes nadercut high 
ba& of outwash p w l .  

The mmimum tbicknesss of the till is hard ta &te, because the 
Ewt Fark of the Ch~ndatar River d m  not cut to h h c k  at the 
lomr end of the morainal deposits, where the tiU is be& exposed in 
the bluffs. Farther downstream, however, the river d m  et places 
cut hdrodx alongside of grave1 bench& 300 feet high, thus Indicat- 

, ing ,a minimum thich- of that order for the outwash deposits. In 
the lower end of the morainal zone, however, the glaciers may have 
gouged. downward into the hard-mck valley floor, thue.rnateFiaUy 
Ioweripg the old hard-lack gradient. As the p m l  bench= in this 



sons a ~ e  am high as f a d e r  downstream, the total t h i c k  of 
till m y  be cormidmbly in ex- of 800 feet in the center of the 
valley. -- 

' The b t  deP0a;ts m i s t  of the sand, grsml, ail& urlmrmcmm 
d~poeits, and hillside mbbb that form the flood pleias and contiguous 
ddbris in the present valleys. Such deposits mey be d d e d  into 
three generd types, which differ from one another in their phy&- 
graphic history as weIl as in their lithologic character, These are 
(I) the detrital d e p i t s  that constitute the alluvial %gs in the 
p m n t  valley 0001~; (2 )  the sand, silt, and carbonaceous depeita 
that cowtitute the filling in the Yukon Flats and a h  the detrital 
veneer over the morainal meterial farther upstream; and (3) the 
hillside rubble, or eluvial deposits, tbat form a covering on the slapes 
of present vaPley& 

! h e  deposits of class 1 consist mainly of mame smd and grad 
and wbordinateIy of fine sand and silt and are found along la11 the 
swift wahrcourm of this region. In a mowntshous region like the 
Chandalar-Sheenjek district such deposits should normnlly be made 
up of sand and gravel. However, as the main st- are handling 

, mtd glacial daris, in addition to normal stream gravel, thia 
r& alluvium contains in places more or less h e  sand, .gilt, and 
clay, as well m abnormdly large boulders. Such composite &ris 
forms thick alluvial deposits in the lower valleys. 

, * 

The finer detrital material and carbon8080ua d e p d b  of c lw 9 am 
found mainly in the Yukon Flats and are probably both *viatile 
and laastrine in origin. A general description of these flets has 
already h e n  given. The final chapter in their origin hiw not yet 
been written, and it is doubtful if a, thoroughly patisfachy explanar 
tion of this p a t  alluvium-filled depmsion of the Yukon can be 

' formulated until a reliable topogrsphic map sf the f lab and the 
:. bordering has has been drawn and detailed p l o g i c  Rtudim hsve 

been made. Yet, whatever the final explanation may be, i t  is evident 
that the encircling hills at Fort Hlunlin, at  thn lower end of the 
"flats," were the sib of a bulwark that contfolled for a long period 
the bmIevel of the upper Yukon. In the abPance af any mliable 
dsta that would pmve their mode of origin, it is mmmody in- 
f e d  that the Fort HamIin hills and the Yukon Valley above Fort 
Hmlin have k n  involved in differential uplift or d a p d o n ,  
whemby the natural. p r l e  of the bedmck floor of the Yukon has 
been chanpl ,  so that at Fort Hamlin and for an undetermined 
distance npstmm the h d m k  grade of the Yukon is upatreem. This 
condition has p d n d  e great dumping of river deposits above Fort 
Hadin, ?nd the long-continued operation of this; prmm h ex- 



teaded'uuch allmialddepsite np info slt the tffbabrg b t h e  
Ynkoa to pint& where their natural9 hbh herdwater %g&dibt~~ 
h m ~ e  brought their valley floors above this great alluvial plain. 
In the mein Chandalar V'eUey the critical point ia mme distance 

nbm the mouth of the Christian River, wbem the river chanw to 
8 kwiie braided &team fiat flows over a flood plain with a, fairly 
strahg gmdient. The upper ~ti-etch af 40 miles, although within the 
Tlko~'F1at.s from the Christian River to the has, mntah alluvia1 
miterid more cbarataristic of the mountain gradients. From the 
Chtistian Rivar downstream the ChmdaIar flows as a dclggish stream 

, over a fld plajn of appreciably lower slope, and bemu~8 the river 
me~d'Qi.s tlortuoasly in this stretch the gradient per streaaa-mile is' 
din arther reduced. Consequently little stream m v e l  is pen on 
the r i w  Gars below the Christian River, the alluvium being mostly 
aand and silt. The prewnce at placea of hzgh alLuPial banks, +h 
sppeer to be above the highest &age to which tha.9treams now IT&, 

ind5cab, howaver, that tha downward movement of sediments, even 
in the ;lmer valley, exceeds the yearly alllluvimtim by owdow and 
that thb flats as a whole are in p m c m  of destfnotian rather than 
conatmetim. ' 

'Phe4milar hdtfeal point on the Slieenjek River is just rlbow 
Clbrroll's cabin, likewise in the Yukon Flats, W mil& f m u  t.h abar- 
wtehib at Lttlook Point. The presenm of sand and silt ia ther lower 
=Utp& there* b h expected. The black carbon8~80w seaimentq 
m n  in many of t h ~  river banks in the lower river, alw are explicable 
in terns af p m n t  conditions. T h e  numerous log jams and snag 

-flats of the prwnt stream show hew carbonaceous material can 
accmmdata in the, river mud, and the heavy lnyem of moss in the 
for&t'hdqbmh, back from the river, afford a major source for the 
pktydepmits wen in the silt. 

Siddar depasits of h e  sand and wit also acenr aer a venwr over 
thef morainal deposits, both on the Esst Fork of the ~&dalar k v e r  
and, an the Sheenjelr River, and such d o p i t s  are mentially h i l a r  
to thw seen in the P u h  Flats. One noticeable difference, how- 
emr, js the l& of snags and log jams and &a paucity of cnrbona- 
cewm htsrihl~in these upsheam d~pmits of sand and silt, due mainly, 
of m, to the fact th& in these uppar a t ~ ~ t c h e e  t imhr is gmnller 
rsnd mom sparsely distributed. Elavid depasita are present every- 
whsm on the gentle lower hill dopes in the piedmont pmPince and 
must mnditute a large part of the mficisl detritua For the mad 
part, b e w r ,  they are m v e d  by heavy layem of vegetsl material, 
Muchtaf the ground bgck from the rnrrin w a y s  is ppetually 
fro&, SQ-that sblifluxion, nivstion, and similar p m  must play a 
signidcant pait in the p w i s  and movement of mch &rial, 



c-CTmI AND Mfm?mBmmN 

Xga&us & are gingdnr13 scarce in the Chmdda&htmjek &e- 
trict md are confined mostly to the piedmont province of Sheeajek 

: Valley and the main Chmdalar Valley. Such mcb may be divided 
into t k  geflwl groups, as follows : 

,I. Qmmtone md metsdiorite, which form an h k g d  psrt .of 
tha pm-Silurian sequence of metamorphic rocks. A few meh & 
were noted, m&1y as rubble, in the lower Palley of the East Fork of 
the Chanddar %wr, The occurrence and gene& character of such 

b rocks have treen mentioned in the description of the early Palmmia 
or d$er mb, and no separate description will b given. 

%:The basic intmaive rocks of Sheenjek .Valley, of Cmhiferomr 
ori-ic age, which rn m& numemug in the areas -pied by 

:. 
. 'W chertslate formstion. 

< .  I .  

Basaltic lava flows and amiated intrusive mBs, of Tertinry 
age, which am fimd in the main Chandalar Valley. 

, ? 

D&&&+~%B C~rbonqroua or Mosoeoic intrusive mlm, 
previousiy stated, we found &idy in association with the rocb of 
the chealmtte formation and occur chiefly in the piedmont province 
of the Sheenjek River, where this formation is typically developed. 
It would b mper&uaus to mention all the many locdities in the 
S h j e k  Vdey  whew mch intrusive rocka were seen, for dm& 
bverywhere they appem to to represented in the chert-alate mquenwl. 
On the other hand, no sreas of intrusive rocks were observed larga 
enongh to warrnnt their sepamb delineation. The chert-slate for- 

.mation nnd  it^ included igneous m k s  are therefom shown on the 
; geologic map as a single pattam. Shoulder Mountain and the sum- 

mit of Helmet Monntain are two of the more prominent locaIitim of 
thm intrusive rocks. 
P w @  ~hmete~.-Thm infmsive mb am all bmh but may 

in genersl,b clwified into fonr ~ b b q  quartz gabbro," din- 
h, and 'basalt. The gbbm, diabasg, and b m l t  are normal rock 

' % y p  and requim no particular description. They consist es9p;ntiaUy 
. of p?q$mlase, which has an average cornpodion about that of  

Wmdorita, augita, and iron oxides, with mom or leas accemnry 
apr#ita PIE some Of thwa mkP, the p F X m e  or plagioclaw' or both 
am altered to a dew mficient Eo justify the sppellatim green- 
&one. Zn &em the component minerals am little altered. The 
' f i b  t y p ~  meetiopd differ frnm one mther &y in their qpmu- 

. 3mityandtexture. 

. $ (  



A more specialiPed typ, d&gmted quartz gabbro, is distributed 
slang with the other intrusive mks at several localitiw in, the valley 
but o m m  typically at Shoulder Mouhtain. This rock is typically 
grutalar bat is in places rather exceptionally c o a w  p i n &  , It 
consieta -tially of pIagiwlase, quartz, augife, and iron oxidea, - 
with wamory ap'stitg together with secondarg minerals, mch tis 

eericite, chlorite, biotite, basattie hombIende, and iron hydmxides. 
The feldspar is zonally growri, with centers of labradorite and rims 
of oiigtxlacle. bother  striking feature is the presence+of p d i a r  
latticed intergrowths of magnetih and biotita The geneml idea 
derived from s micrampic examination of these quarta gabbms is 
that $hey have h n  extensively altered by hydmtrthermal procew 
at a late  tap of their formation, to which may be ab'buted the 
f m t i o n  of the m-icite, biotite, and hornblende and poesibly 8 
certain degree of the albitieation. ' i  

A ~ B . : T ~ ~  nge of these intrmive mcks i~ not %xactry k n o a  
&arty hintrude the rocks of the chert-slate formation, but fhs age of 
that forreation dm is somewhat in doubt. If, as sa-d in this 
paper, the chert-slate fomtion is of Itate Devonian or early Mis- 
sissippian agq these inttvsive m k s  can not well be older than 
K b i p p i s n .  On the other hand, these rocks have d~veloped to 8 

greater or lcm degree a pronounced &-ne habit, in wbih'they 
differ markedly frorn the Tertiwy volcanic rocks d d b e d  below. 
They. are, themfore blieved to have originutd prio~ to the Tertiary 
~ r i d  So far M the evidence in the Sheenjek Valley is concerned, 
zb0 age of these bssic intrusive rodm mush themfore km gim as Cm- 
bonifemus or Mmwic. 

If the chert-date fomtion i~ in reality of Mimhdppisn a& these 
intnisim roclrs might well be m d s t e d  with the volcanic & 
along the Yukon which 4 t n t ; e  the Rampart p u p ,  m d  with 
the similar intruaim rocks, described by the writer,P5 in the chert 
formation at f ivagmd,  in the Yukon-Tanma mgion. Inkwive 
and extruwive typeg of b d c  volcanic were widespread during 
Mississippian time, in both mtral and southern Maah, and this 
tarreletion mmw very suggeetive. On the other hand, if the &art- 
dab formation should be proved b be of Upper Triassic tqp, it 
would then geam n-ry to oorrelata t b  inlmsive mki with 
the,durassia volcanism. Bs against this cmmIation, however, it 
must be m m b e m d  tbrt the Ju&c voIcanhn produoed a h  a 
grert Pari&y of gnrnitic snd ~ e l a t d  mlq pone of which appear 
to be P B ~ ~  in tbe Sheenjek Valley, nor, inifad, anywhem in 
the Chnndalar-Shmnjek region. 

J. 8, jr.. The loll plmcsn of tba Tolo- Mdrkt: u. El%. -1. HUWW 

m, p. 2 ~ ,  i ~ i a  .I ..., 



i)irhdu&n,-~mmltic l a m  crop oot dong the south aide of the 
Chmdalsr River just oppOSite the mouth of the Fork, making 
prominent red Muffs This is the only occurrence of t k  rocks 
within the srsa covered by thig report, but similar,rocks, both ex* 
h i v e  and intrumv~+ ere found farther npstream on the north side 
of the Chandalar Xiver lpnd continua on up the We& Fork of the 
Chandam.ar. The general distribution of these mcks is therefore 
h u t  east and west. 

Petrdogio chmctw-The lams opposite the mouth of the Emt 
Fork of the. Chanddar River are olivine kits. Them rocks, 

: though in plltces somewhet porphyritic, are for the most part h e  
grained and n~nperph~ritic, with a fabric ranging from intemrtal 
ih partly glassy. The groundmass consists mainly of labradorite, 
augite, olivine, and magnetite, with a small amount of apatite. The 
glassy specimens contain from 6 to 40 per cent of a reddish-brown 
g h a  Where the rock is porphyritic the phenmrysb mmprise Iabrs- 
dorite and olivine rsnd less commonly also auglta T h e  feldqmm and 
pyroxene in them m k s  are quite f rwh a d  unaltered in appearance, 
and even the olivine is very little serpentiniaed. 

Ag&,&me ags of these lavas is not definitely knwa. Farther 
ap the Chandslar m r  both extrusive and inhsim bits that are 
believed to Bave originated st the same time as the l a m  at  the mouth 
of the Esst Fork. The inhs ive  phaseg of these wlmnic mlm have 
been observed by the writer in pltbces where they cut the Mweoic 
pnodiorite that lies along the south side of the lrJh~ndak River. 
Hence it is likely that these volcanic mEt3 orifiated lsh in the 
Mesozoic m in the Tertiargr. The fmih, unaltered conditian of the 
lavas at t b  month of the East Fork is B strong indication of their 
Tert iq age. 

ECONOMIC UEOmaY 
4 

Qnmw mks are ralativery scarce in the Chndelar-Shmnjek 
district, m d  granitic rocks, which commonly are the mum of mod 
of the metdifemna deposits in central md northern A l h ,  have 
nowhere k n  saen, Neverthdgss, only a small portion of. the 8,000 
s q m  milea of this diatrict hm ken examined in any detail, and the 
~ i b i l i t y  dill edeh that granitic rocks with aftendant mineral 
de@h may be found. 

M&lliferrous lodm in in d d  hardly be ammemially 
vrlmble st the p m a t  time, h u m  the region is mny mmta fmm 
canters of supply and i~ devoid of modern transportation flcilitim 
The ajrplae holdrr for& the gratmt promise of tmmpmtation if 



rnatdllferous depsits should be d k m m d  md deveZoped hsm 
Such trampomtion, homer,  is cmtly, and ody  lodes of the b* 
xlansa 'type mukd po&b~y' be developed under present 'conditiwa. 
Phm'iiepwita, however, require a minimum of equipment and yield 
quick returns, and the d i h v e r y  and mining of such deposits offer 
the ord$ prnsp~& of any metdliferous mining activity in this ragion 
in the hear futm 

T ~ B  alpine province and themore northerly part of the piedmont 
pmvirh, w h m  the surficial feat- have been affected by glacia- 
tion, constitute the bast hopeful - for prospecting for g62d placers, 
b w ' g l a c i a l  ten& to dissipate rather than to concentrate 
the m'ihb. Moreover, if gold placers e x i d  in thii +on prior 
to fAe' glacial epocb, the ensuing glaciation very likely haa eroded 
and s c a t t e d  B U C ~  deposits. Finally, it is a gtriIdri f a k  th& most 
of the richer goTd plwers in interior Alsska have been found in 
af rblatively 14w altitude and relief, where Iong-mntinued denuds, 
tion add unintembpted alluviation ham operated to develop more or ' 
In@ cbhtinvotls pay strealrsr. Th- conditions ,do n ~ t  exist in the ' 
al&d pmvince of the Chendalar-Sheenjek darict, and although 
gold phcem may occur anywhere if the contributing lode material 
is of diciently high grade and sufficiently extensive, the adds again& 
aucli o 'timum conditions are great. P & kr as the surficial £features of the piedmmt province am con- 
wrih$; the conditions for the accumulation of p h m  ~ T B  favorable 
p&&d the, necemry lode deposits are present from which such 
placem may be cuncentrated. Granitic rocks and definite ePidencee 
of p l $  mineralization have not been observed by the writer, but the 
piedmont part of this region requires much more careful inqmtion 
before it ma3 bs dated that such minerdizlltion has not oocnmd. 
TO the west workable gold placers are found on the North Fork of 
the Chandalar River, and to the e& gold is found at places on the 
barn of the Coleen River. The East Fork of the Chandalar River 
and Sheenjlek. River are practically unpmpwtad as yet, and no 
inbemtly p x i  mwm egkt against the paaib1e mrmnca  of 
minerd depopib in this region. 

hat he^ i n t d h g  mineral deposit of @ble value in thh region 
i~ oil,+&. A wmple h r n  the Chrkiian River about 75 f i l m  
nQlrthw& of Fort Y h ,  which was, submitted h tho bIagica l  
Survey in 1928, was found to contain a phenomen~2ly high percent- 
aga of . M e  oil, . This sample was diatiUed and e x a m i d  by E. T. 
Erk+m, of th~kiogica l  Survey, and his mport is g i v a  hemwith : 



d dWlUtIoa tmt ma& by the Bureau of Mtnee 0;1+haIe dhWIatfon metbod ' 
w e  ~ ~ ~ I I S I  of crude dI per tom -be af ~ ~ t l o n  malntalned durlng 
the mod of active dkklltatlw, R5 cubic centimeter of dlMllate p r  minute. 

BpsiBcgnvity nf Uua cmde didlate,  0.864 8ettiog pint d ths m d s  
0% 11" c. 

When disfflIed, k b  crude dl warr stronglg. green, a color ml&e the amber 
or dark-bmwnish 'eoI0rs awaIlg erhiMted by crude ahale oil& m e  calor of the 
rmde oil, homer, hr&eml considerably upon prolonged contact with air, md 
the chanw was accompanied by the semration of a dark mb&ance. The grew 
color. together with €he musuaUy high yield of the cmde oil, wggested that the 
sample might be related to mme form of reddual petroleum. far Ule havier 
fubdcntlng iractlona of certaIa pehEeams are tharacteclsed by a idmllar color. 
Bhtmctloa W made wtth chloroform and benzene directly on the sample pnd 
alao oo the mmple prevlourly treated with hydroflaoric add gave no evldenee 
to conflrm tlrle snggeetion, yielding but dght quantities d goluble materkl 
R m r b o n  materhl d d l y  related to pekoIwm would likely erbiblt d a -  
blm In the aoivents. The dight nolnblllty ~oted ,  tagether wlth the &sh 
dammhatlon of 33.15 per cent mag tm considered to daflstfy me w p l e  as oil 
&ale. 

The Betting pint in the temperatram at which solfdiilcation of the oil mcum 
proWIy through the igepration oi wax and other hydrocarbon 6~1htan- The 
setting pint notea in conaIderab1y lower than that by typical CoIorado 
and BcottIsh &ale dla.  

The green mIor nbted mag have soma signiila~llte a8 to the eommefctal v d w  
. of the crude oil for Inbrieants and m y  also be of trcientMc intereat in mgard 

to the geoEoglc mlgln of the colomd hydmmrbom of petroieam, as their occur- 
rence in the crude ahale oil involves a distillation proctraa 

. The locality where this oiI shale occurs has not hem oiaited by 
any gmlogist, and the chmcter and age of the containing rocks have 
therefore not been. asmrhined. Deposits of cod am dm reportad 
fmm the valley of the Christian River, and this fact, togpkher with 
the occurrenw in the same area of oil shale, augge~h that M-ic 
rocks may be p m n t  in that valIsy. 

mmkk, L c., a c o n ~ ~ i r n t  a n&Me retort Iw oil llulm far all JtalQ a 

d XJ. B. Bur. Wnm &eph No. 2388, 1921. 





THE MOUNT SPURR REGION, ALASKA 

Tha +on here considered lies in south-central Alaska, on the 
west .Bide of Cmk Inlet, in latitude 60" 50' to 61" 8tY north, lo*- 
tude 161° to 153' 5%' west. Momt Spurr, a prominent snow-clad 
peak of 11,000 feet altitude that is plainly visible from Cook InJ;et, 
lies almost centrally in the region, As can be seen from the mast, 
the region to the west consists of a piedmont belt, beyond which liw 
a rugged mow-capped range, with great glaciers~ extending down the 
valleys to the mounhin front. Heretofore this region, except far 
II part of the piedmont belt, hm been almost entirely unexplored, yet 
rEisting howledge of surrounding areas indicated that within it 
Isy the headwatem of several large rivers, including dreams that 
drain eastward to h k  Inlet, southward to L k e  Clgrk and Bristol 
Bay, westward to athe Kuskohim mid Bering ;Sea by way of the 
Stony River and the South Fork of the Kuskokwim, and nortl~ward 
t h e  the Skwentna River to the Sudtna. Inquiries which have 
been made for many years of pmgecturs, trappers, and hunters I~ad 
failed to bring ta light any information about the mauntainous por- 
tion of this region, though vague accounts from the natives in&- 
G ~ M  t h t  there was some sort of difficult route by wkicb it was pos- 

f sible to go on foot well back into the mountains mmewhere west of 
Qon& 

m o m  SUBPEPS 

Althongh the R&sn fnr traders had pushed eastward dong the 
Alwh Penhuh es fsr ss Kodink Island by 1782, they had made no 
permment mttlemente on the American continent a t  that time. The 
earliest murate information about this part of A l s h  wtls that 
abtrrined by the British navigator Capt. James Cook, who in May, 
1778, d h v e r e d  the inlet that bears his name and soon afterward 
aded n&hward up it ae far as Point P d m ,  charting its shnm 
as he proceeded. A mmnd British expedition, in charge of George 
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Vaneanpar, rekabed to &a inlet in 2794 and wmpIated the &arb 
ing of its uppr end, iacludhg Tnrnagain and Knik atpls. 
F m  1794 until the t d e r  of Maaka from Russia to the Unltd 

Btata, in 1887, the R k a n s  had pdnlrlly extended their hading . 
p t s  to this part of A l h  but ~pparently carried m no sy&matM 
m e y e ,  The Russian charts of that time add little ta the surveys 
of GooEr snd Vsnconver, except that they ehow in a general way the 
conrsehl of the S u s i h  ltlld MatBn~&abRi~~~m. 

From 1867 until the dkovery af gold in npper Cook Id& 
region, in 1894, there was a general apathy concerning this part of 
Ahh, and though in the next four years there was a large iaflzrx 
of prmqwchm md mIpm into t h e  Oook Inlet d o n , . m s t  of them 
left no written record of their expforations. 

The discovery of bonanza gold placer depogits in the KImdb mu 
the stimulus that brought about a terdy recognition of the valm of 
thin frontier tedhryl and appropriations were made by the FedeFaZ 
Qovernment for Bysternatic suroeys h n g  the agencies chwn to 
do thia work was the Udted Shks (feologicsl Surv.sy, which in 
1898 had members on m r a l  expeditions that radiated west, north, 
a d  egst from the bead of C m k  Met .  Two of these expeditions 
ascended the Mntanwka and Susritna Rivers, respectively, but the 
one that had mast bearing on the region here under W b n  
waer that in charge of J. E. S p m  and W. S. Post, *ho m&nded 
the Slrsitna, Yeatna, m d  Skwedtna R i m  to the mwth of Portage 
Creek, p d d  up that creek b' r< high across the Alaska 
Range, and thence d-ndied the K&kwim to its3 mouth, feturned 
by canoe eastwad to the Alaska P e W &  mad termin~hd their 
exploration at Katmai Vilage. Thus on thii trip they tlntveled 
ent idy  around the region here d d b e d .  Ila a result of tbis 
extraordinary tiip they obtained pgzlmphic md geologic information 
concerning 8 large area, including a section directly acrom the 
A h . h  Range. 

The next expedition to promre d W t g  topogmpbfc and geologic 
information in this geneml regian was. that conducted by Alfred 
E Bmks in 1902. The Bmkw phrty landed at Tyonek and pro- 
ceeded by prck train northward to the Shentns River and thence 
w-ard across tha Alaske Range at Rainy Plss, from which their 
course lay nodhward along the fam of the r a w  The expdition 
yielded an astonishing fund of infomtion abut a ares thst 
had previowly been unexplored, but it left untuuched .th grert 
mountainous region sonth of the Skwmha. 



L b r  arplmations of the h10g ic~ l  S v  that d u d  the 
umunpped apaa of thef part of the Al& Range that lies south of 
tbe Skwentnlr were made by Cf. C. Martina on the shore of Cook 
Inlet between Tuxedni and Iniskin Bays in 1903 and 1904; by 
&l.tin, Katz, Witherspoon, and G i  in the l iamaa-hka Clark 
region in UO9; by P. 5. Smith ' and R. H. Bargent in their q d i -  
tion fmm Lake Clark to the Kmkokwim in 1914; and with more 
detailed mapphg by F. EL Moffit6 and mwciates on the coast of 
. cmk met in 1921. 

All these explitiotiona p m d  invduabh geologic and gmgraphic 
dats from the areas that they traversed, but there still remained a 
gn?at .region of ebaut 15,000 square mila, roughly outlined by Spurrb 
mute along the Skwentna River on the north, by Snug Harbor, the 
'IniRkin-Chiriih Peninsula, and Cook I n l e t  on the south- and 
tmst, by L b  C h k  and Iliamn~ on the muth, end by the X h k w i m -  
Mulchatna, lowland on the west, that was entirely unmapped sad 
v i r t d y  maqlored. Plans had been under consideration for many 

. yeam by the Gwl~gical Survsy to enter this region, but lack of funds 
forced the posltponement of these pro j& In 1926, however, a party 
in charge of the writer ' m n d d  the Skwentna River to Ita head and 
map@ a coasiderable area on the north edge of this region. 

The eqditiom of lW, here described, wss planned far the pa- 
of d 1  further reducing the nnexplored portion of thh part of the 
A l k  Range md of studying its geology, in order to debrmine 
'its minerd mums. In spite of the extended inquiries that had 
been made, no information ;as available as to the route of 
y p m h  to the mountainam w r n  or as to the possibility of taking 
pack homes from Cook M e t  wegtwnrd ta and beyond the face of 
the forbidding mountain range that mdd be seen from the Iroaat, 

I There were vague reports that many yeam aga the natives wefe 
acamtumed th cross the mountains to the h d o f  the Skwentm to 
hunt &boa, but the route that, they traveled was wt known. Th e  
d y  clue ss to the location of a route into the nmge was tbe b d  
in the motlntajn front just muth of Mount Spurn, which d d  be 
raeen from a didande and which offered the onIy powible entry into the 
.mom* f i t h e  other valleys a11 be* occupied-by Pigorow glaciers. 

. * M u t i n .  G. C., and I h t n ,  P. J, h geoldc mnnml-ee of the IlMmaa rexion, 
-U: U. 8. Qeol. hll. 486, 188 p... IW2. 

4 hlLb. P. & T%b I & h  Clark<satmI Ktl30- m. -2 n. #. -1. B U ~ V  

lacol, Burmy. Bulk 188.71 p ~ ,  fSB.  
: Cappe, 6. B., The BhenWa -on. Ah-: V. I. -1. Hum Boa 197, pp. m48, 
e. 
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Thewwas aIw m d e r a b l e  doubt as to ' whether B% d B  be 
t u b  from the &ore of Cook Inlet wedward to the mountains, for 
the edsta l  bl$ from 15 to 25 miles wide, was known to contain large 
rnrwsb arem and to have gmut a r m  of den= alder thicketa through 
which trail must be chopped tediously and Eaboriously. 

A careful consideration of all the informetion available indicated 
that the most promising line of attack was to land on the west gide 
of Cook Id& a few miles m t h  of the native village of T ' n e k  and 
to proceed thence wtxtward to the mountain front just south of M m t  
Spurq with the hope that at that place a p d b l e  routa would be 
found westward into tho mountains. Apardingly the party was or- 
ganized a t  Anchorage during the f i ~  week of June, 1%7. The 
writer wae in charge and was responsible for the g a l &  mapping, 
It. B. Bargent, topographic engineer, was to carry on the topographic 
s u m ,  assided bg Rag C. RusselZ, recorder. C. C. Tousley and Q. 
W. Parson were employed as: packers, and Edgar Brooker a9 cobk. 
An~excellmt pack train of 15 horses was leased from W* W. Beach, 
of New York. By the oourtesy of Noel W. Smith, geneml h a g & ,  
a gasoline launch snd a large open scow were chartered from the 
Alaska Railroad, and every pwible facility mu provided for the 
transfer of the party tcr its point of debarkation and for its return 
in the game way to Anchorage a t  the end of the field muon. The 
writer wish- here to acknowledge his deep obligation to the, members 
of tha party for faithful services performed throughout a difflcult 
journeg ; to  Mr, Noel W. Smith for his h e a m  060peratim with t.he 
facilitim of the Al& Railmad ; and to Mr. and Mrs. E. 1;. E~erett 
and Mr. R. H. Kwh for their unfailing hospitdity at their hhing 
site new Nicollti Creek. 
. On 3me 10 the party of 6 men, with 15 h o m  and wpplies and 

provisions for 1OO days, miled from hchorage and landed that 
same dey on the open bench of Trading Bay, abut  2 milas northeast 
of the mouth of Niculai Creek and 65 miles southwest ,of hchomge. 
The pint chomn for departure from the bmch proved most fortu- 
ntite, for t h m  a piedmmt s lqe  rjses gradually from the shore toward 
the mounbins, offering eomparstiOely d i d  footing for h w ,  
wh- immediately to the southwsst is a great mamhy lowland 
drained by Nimlai Creek and the Cbahchsh and MiArthur 

.Riven+ and tbia lowland i utterly impassable for hcmee- in the 
summet. The first I2 to 15 miles of the journey toward'the noun- 
tains ley dong a ridge at an altitude of only 200 to  300 feet abom 
ma level, through qruce, birch, and hedock timhr and around the 
edges of irregda~ marsh- Gn~derable  h i l  cutting was nmw- 
sary, but forwad pro- of about 5 d e s  B day d d  be mad& 
Still f~rther west the height of the ridge increased, and as t i m h  
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]jm wsm appmhed, at an altitnde of about I F  f&, the country 
mom open and afforded excellent travel through grnmy 

mdom and along m ~ s g ~ r  ridges. 
At a point ahut  18 miles by hail from the beach the ridge fol- 

lmed rises to ran altitude of 1,700 feet and swings mewhat t6 the 
north. It therefore beGame newswry, in order to ascend the large 
vaUey fo the math of Monnt Spurr, to drop down into the brushy 
lowlazrds. Them for many miles the expadition mcountered dense 
dder thiddts that required laboriow trail cutting before h o r n  m l d  
b tag, through them. In places the efforts of the entire party 
could open lass than a mile of trail in a day. The mute foUewed led 
southwestward toward a large river that c d d  h  see^ to emerp 
fmm an extensive vallq that cuts the mountains on the mnth flank 
of Mamt Spurr. When this river, the W e c h a m  as it was known 
tohthe natives, wes reeched it was found to be a roaring torrent,, fnr 
tm d e p  and miff to be crowed with born, and bordered on the 
north for s e m l  miles by rock cliffs mml h m d d  fwt high, 
winst the foot of which it flowed. It was therefore n-ry to 
return to the high bench north of the river and cut trail for several 
miles through d e m  alders to a point. above these mck blufla Tbat 
accomplished, it wrte found +Me to ascend the valley on the north 
bank of the river, though cut Huffs and thick bruah &ill required 
much trail building and cutting. 

Upan -ding the Chrakachha Valley h t  16 miles into the 
' 

r n o t m ~  a t  a distance af 35 mil- from tha beach, a, glacier was 
encountem3 that dmnded from the muthwesk slope of Mount 
Spurr and push4 entirely across. the valley of the Chakschetna, 
compWy blochdlng the valley and impounding a superb lake, 
Chakachamna hh. For its lower 8 miles this glacier is pera l ly  
covered by coarse morainal material from a few feet to seven1 feet 
thiak, though in many places the ice ghows through, The edges of 

* the moraine am heady clothed with large alder brush, and smaller 
nlders have found a footing over the mom e b l e  portions of the 
mominemvered ice. This glacier offers no ~erious 0Macl.e to p- 

' 
sap an fmt, but the cutting and grading of a trail pessable for 
pack'hom +cross it required the equivalent of 20 days' work for 
ons inm. . ,  . 

- Cllahchamm h k e  &about 23 iniles long and lias in s deep alacial 
. &nay whom war18 r b  so abruptly f r a n  the water% edge that i t  
hm no bach u p  which travel is possible except at the mouths of 
tribntav s tmmg where small deltas have been built out into the 
I&&: Trnvel with h o m  along the hka was ohiously i m e b l e ,  
M +"route ms f w d  around the n o r t h e  cumer of the lake into 
t ld"ley d the Nagishlamina River, a stmam that flows mthrr 
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ew&&l inb * I* -Up this valley tb par@ p d e d ,  ;ht 
only with diBmPty, for the b W  i~ h-vy md tbe fh of the &mmm 
BO stmwn with great bonlders that if k e l p  W b l e  to tske 
homes though By dint of much mtting and mm gmhw 
a mbs wae opened to a point 6 miles above the lake, where a m d  
gWe~ from the northeast b lodded the d e y ,  and rsveml drrys 
of trail work waa n e m q  to c r m  it. A h t  4 mil- farther b 
the n d d  a third glmier c m d  the vraUey, bnt this was pmml 
with 1- delay. A h a  thia third glacier a b d ,  open mUey lee& 
ta the.10~ ptlgs into the head of the Skwentna, and hefa h v e l  was 
eaag. From the head of the NagishIamina the party crorsed a high 
but essg p w ,  at ran dtitude of 3,700 feet, into the hreim of the  
C2ulhgm Rivet; snd thence southwestward amcm mothm erag pass 
ta the Igitna, where the latanems of the aeatmn forced the part;g to 
turn hck So far as could Im wen, no unusual difieultiee othar kbn 
muiderable bmh would be encountad in tmversing the mlkp 
of t$e dreams thaf flow into Cbkacharnnrc Iake from the no&& 
WE&, wed, md sxruthwest. 

The return trip to the mast, over tha trail a k d g  established, 
offered, no diiecnlties other than soms aery soft going, for much 
of tIre.mute kmveld garlier in the mmm wm over p u d  thattwam 
still h n  a short distance M o w  the, surface, and by the end- af 
the Bummer this pound had thawed, so that the trail, e q d d f  in 
~ o m e  sketch that were cut through dder thickets, wns so mft aa 
to be barely pwable e m  with lightly loaded horses. The 3mch 
d n w  that had hem arran;e;ed for in the spring arrived a t  Trading 
Bay on Septambm 13, the dab a@ u p ,  and the. e w t i o a  
arrived at Anchorage on the mommg of Septwnber 14 A h  the 
mtarn to Waghington the thin wtiom 6f the rock q&mm ebbctd 
vmm exmined by J. B, Martie, jn, who hmrs mu& the p e w p b i e  
determinations mtid in the discusion of the N& fmn~tiomer. 

The sires mapped during the expedition is shown on Plate 8. 

Bderenca hae a h d y  been made to eo&of tha mjor 
feutupes of fhet rsgion. Until the expedition of IWY? tha only p- 
graphic fen- of this part of that w a ~ e  c a d y  #horn on 
existing maps were the mast line of Cook Meti; the mouths of the 
M c W m  River md Nimlai Creek, which had been w n d y  
located by t h ~  Canst and W e t i c  Survey; and Mount Spurr, t$s 
@tion end &t~df3 of which h d  'been p&kJ well db~mioed by 
the B m b  -tion in 1902 m d  later by the Coast*#d G w M  



S m .  Some rmofficid map had been published on which a 
nnaibar .a€ rivm'and l h  wera &own, but these were dram from 
imeginotion and had 1Itkle or no relation to tha feets. Actud 
mrveys had been made only of the lower mile or two of Nimlai k k  
md the M d r t h u r  River. F m , t h e  coast the view up the p a *  
lowland from which the McArthur River emerges shows the mout of! 
s great glacier that pushes northanstward to the mountain front, and 
it was pmmmed that this glacier was the principal source of the river. 
It was determined, however, that another large dream, the C h b  
chatna, drain8 m 1- basin in the heart of the range and emerges 
from & valley just mnth of Mwnt Qpurr to join the McArthur River 
only n fm miles from the coast. Although tha part of thdr MeArthur 
River above the Chakachatna was not seen at clom range, it i s  almost 
adin, fmm the size of the drainage basins of the two streams, that 
the Chakachatna supplies mom water to the McArthur River than 
the glacier at the head of that atream. For the lower 25 milea of its 

. co~~m the Chakmhatna flows through s marshy lowland at a corn- 
partitively low gradient and probably with a current of only moderate 
swiftness. W ~ t k  the mountains it has a fall from 1,170 feet at its 
source in Chakacharnn~ Lake to 400 feet at the westem edge of the 
laY3md and is a roaring torrent that through considerable distances 
bm ull:turrgnt eetimahd at 15 miles an hour. The Chskachatna 
receives a number of trihtafim from the north, aU of which carry 
the drainage from the glaciers that s a d i d  from Monnt Spurr, and 
s few short tributariw of moderate s b  from the south, 811 of which 
hmd in glsciers in the grenita mountaim wuth of the river. 

Chkmhamns Lake, in which C h h c h ~ t n a  River has its source, liw 
in R great east-west, glacial valley, the headward portion of which is 
damned by Barrier Glacier, a vigorom ice abeam. that demnds the 
rwuthwest dope of Mount Spurr. To ascend the Chakaehataa Valley 
dong the north side of the river to the ldm (the south eide being 

F impamble for horses}, it is n-y ia croga the moraine-covered 
portion of Barrier Glacier, and this can be acmmplished with little 
dScultg. on foot, though for horse travel much trail building is 
n-y. T h e  l h i s  s ~mperbbody of water, 93 miles long and on 
the average 9 miles wid% inclosed on JZ sidm by steep, rugged, and 
lofty mountains that rise precipitous1y from the shores. The mem- 
Mrs of the expedition saw the lake from ita lower end and from a 

. number of points north and northwest of it. At B p i n t  15 miles 
above it8 lower ends the lake $ mnstricted by a large ice tongue, 
ShamraaL Bl%eier, that flow i n b  it from the sou&. Above Sham 
d Qlaciar them is another area of hk8, bat ita ex& d m p  and . 
whether or not it is continuous with the lower Ida cmld not be 
pdtivelp Wmi&~d, &vmd glaciera from tribubq valle~~a de- 
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soend hto the I&, or almost to it, m d  nearIy e m q  d e y  of the 
m m n d i n g  mountains conbins a glacier st its h d  The water 
o f  Chakachamna Lake is slightly turbid in summer, for aiI the 
strnuns that flow into it are glacid mtreama The steep c l s s  that 
form the shores of the lake on ita north and m t h  sidm mder 
land tsaml along the lake difficult or impossible, though by k t  all 
p i n b  rn the lake could be reached with ease. 

The only tributaries of the lake visited by the -tion wem 
those that enter it. fmm the north. T h e  easternma& of theea streams, 
the N~gddnrnina, which joins the lake near its northeast: end, was, 
mmnded to its m m .  This river.is a large turbulent stream during 
the $umqler, too swift and deep in. its lower mum? to Im fordable with 
homes, md carpies such coam boulders that the bars are difficult to 
traversa with pack animals. At a point 6 miles abam the lake this 
valley is blockaded by PothoIe Glacier, which descends from the 
range north of Mount Spurr end has built a great moraine a m  
the stream valley. This glacier forms an obstacle to travel along the 
valley, which, though not so difficult to paas as Barrier Glacier, never- 
theleas -ired the equivaIent of 8 or 10 days' work far one man to 
build a passable trail across it. About 4 miles farther upstream a 
similar glacial obstruction Is encountered, but thirr can be largely 
avoided by crossing the river to its northwest i d e  and W i n g  the 
edge o f  the glacier. Beyond Earpoorr Glacier, the second,glaciw in 
the Nagkhlamina Valley, travel is easy through a wide-floored glacial 
trough up ta Ithe bmad pass that sepmates this dminage begin from 
the head of the Skwentna River. The extreme headward tributsrp of 
the Nagidlamine, from the west may be followed without m t y  
to a pam at an altitude of 3,600 feet that leads into the valley of 
the Chiliigan River, 13 miles above the p i n t  where that streram flows 
inta Chkachamna Lake. 

The Chilliffan River is the longeat of the northem tributaries of 
Chalrachmna Laka It heads in the high m o n k h a  in which lies 
the divide between the Skwentns and the South Fork of the Kuako- 
k w h ,  flows eastward md then southeastward, and empties into the rn 

lake 15 milw above its lower end. Its total length is about 35 milea 
The Igiba River lies svlnthwest of the (2hilligan River, remivea a 
number of eastwed-flowing tributaries from the main crest of the 
Alaska, Range, and emptis into the upper lah ,  or the t r p p  part of 
Chahchmma Lake. 

Them are many other tributaries of Ch- M e  fFom the 
w& a n h t h ,  but these were not visitd. Most of them am hewn 
b be a r t  and to head in the glaciers &at lie in the heads of 
pmctbdy d the mllays. 

Two Other stremw that d-ve mention are tha St-ht R i q  
which heads in a Pigrrmus glacier on the east flank of Momt S p m  ' 



and flows into the Iowltsnd to join the Chakwhatna 5%) miles above 
its month, md Nimlai Creek, which flows along the north edge of 
n swampy flat and receives drainsge. from the flat itself and from 
tributaries that drain the rolling ridge north of the flat. Nicolsi 
Creek ie ia clear stream and emptiea into Cook Inlet 11 miles north- 
east of the mouth of the McArthur River. 

As already sbted, the Mount Spurr region may be divided into 
two distinct pmvinces--a coastal belt, of low or moderate relief, 
md a, mwntainow belt. The coastal belt may be subdivided into 
the mmpy flat, of law relief, that extende from Nicolai Creek 
southward to and beyond the MeArthur River, and the rolling ridge 
north of Nioalai Creek. This ridge, wliich startg at the beach of 
Cook Inlet in a bluff about 150 feet high, gradually incmxm in 
dtitude BS the mountains are approached and reaches 3,W feet 
at the pint where it pssses into the mountains proper. Its surfsca 
has been modeled by glacial scorn to rolling, gentle slopes, with some 
stream-developed terraces along its south edge and a few steep, in- 
tricately eroded gnIchas, whem southward-flowing dreams with 
stsep gradients have cut through the veneer of glacial matlaterials and 
into the underlying Eo-e sediments. 

The mountain province includes aZZ of the area here comidered that 
li- m t  of the coastal 'belt. mese mountains r ih  steeply from the 
m a 1  belt to the highest peaks in this part of the range. Mount 
Spun has sn altitude of U,000 feet, and other pin t s  in the mnp 
to the north of Mount Spurr are almost as high. This ridge, though 
lofty and h ~ v i l y  charged with glacial ice, maintains a high averas  
altitude, and no Individual paks stand up conqicuoudy a b e  their 
fellows. Vigorous glaciers flow eastward from it to the low- 
land and mpply the greater part of the water to the Beluga and 
-Straight Rivers, and southward md westward Rowing glaciers drain 
t o  the Chakachatna both directly and by way of Chakachamna Lake 
and the Nagishlamina River. Still other westward-flowing glaciers 
from this same mountain ridge supply waters to the head of the 
Shentna. 
We& of the high ridge on which Mount Spurr stands is s wide 

aret~ of rugged mountains and ghhl valleys comprising the head- 
ward qmrtion of the Chakachatna Basin. &ny mountains reach 
altitudes of ?,OD0 to 9,000 feet, and especially in those a m  of 
granitic m b  the ridges and peaks era r ~ g g e d  and steep and form 
m n i c  features of impreasiva grandeur. The valleys, however, show 

.the stmuring effects of the gleciera that formerly occupied them and 
I 

am fairly wide and of rnoderab &ents, so that travel through 
them is n d  difficult, except as it  may be impeded by h e a v  bm&. 



obmmation~ on the of this @on am amihb1e exmpt 
for the period in 19%' during which the Geological Snmy party 
waa~ in the field. That year between June I1 and Sqtember 18 them 
was &e rain an mere than TO days at the points where the party 
happened to  h, but the Summer of 192'1 was unusuaPIy miny through- 
out the Cook Met region, and the area near Mount Spvrr prohsbly 
also m i v e d  more than rn average leomt of pracipitatim T6 
judge from the general position of this region with respect ta the 
ocean, .the prevailing winds, and the topography, it is likely that 
the amage summer is mild, with a considecable number of ctm~dy 
or rainy days on the fme of the moantaillg t u w d  Cdc  Inlet, but 
that precipitation is less as the crest of the range is approached, and 
that within the mountain province the winters are severe with d e r -  
ate mowfall, the quantity of mow iflawwing from the crest oi the 
mnge toward Cook Inlet. In &ort, the p r l y  dimate b probably 
not far different from that of the other mountain areas that border 
Oook Inlet  The attitude of tkte brush on the Cook Met piedmont 
;lm indicate a' fairly heavy mowfall, whereaa within the monn* 
bins the indications point to less hmvy mows in the winter. 

The piedmont and coastal plain province of this region is char=- 
t e r d  by a fairly continuom stand of apmce, birch, and some bom- 
Iock snd oottonwoud below an altitude of 1,200 to 1,600 feet in thoee 
areas &rst are not tw wet to permit the growth of forest trese. The 
gm~t b w h d  dong the mums of the McArthqr and Chakacbtna 
Rivemand Nicolai C& is generally mamhy and supports timber 
only in narrow &ips bordering the stream or scrubby trees in a 
few areas that are relatively w d  dmined. The remainder of the 
lowlmd is clothed only with brush and marsh plan&. The rolling 
piedmont ridge that stretches from the mash to the mmtaina north 
of the marshy Iowlrrnd ia genemllg f o r a d  up to an altitude of 1,200 
feet, though there are many marshy openings that have no treea and 

covered with moss and low brush. Witbin the timbr there is 
generdy brushy undergrowth, including alders md hgh-bush am- 
berry, which msIrm travel somewhat arduous, and near timber line 
ths alders flourish in p I w  in d e w  st&nds tbraugh whith it is 
n m r y  to .chop trail continuously in order fo make a wsy Par 
homes. In general it may km dated that the largest trees grow on the 
Mdrained ground, Hpruce trees 2% feet in diameter w e a  mm, 
and birch treesr 12 to 18 inches in diameter are G O ~ O Q  in p k a  
The writer noted the premnm of some hemloclr of fair size. This 
tree grows abundantly on Kemi Pminmla and ammd Turnsgaia 



Brm bnt irs b t  farther north, and thirr is the first time he has 
seea~ h d d  on the west side of Cook Inlet, Within the mountains 
t h k  is found only dong the valley Mtmm and lower s lop .  
TimbeF, which is limited to altitudes of 1,SOO feet or lees in the pied- 
mont arw is found up to 2,300 feet in the mountain vallep, though 
by no mans all of the surface b l o w  that altitude is fofested. Alders, 
which may be b m d  green, grow to altitudes of 2,000 to 2,&00 feet, 
and larp willows m r  considerably higher. Willows large enough 
for tent poles were found in favorable placss up to altitudes of 3,000 
feet or mom The amas in which timber mrs are shown on 
Pllrte 4. 

Grmwfor hOrm can gmmlly be prclcured thmghont the w o n ,  
though them are mme areas in dense alders or in the timber where 

, nm8 is obtainable. Large areas of luxuriant redtop gma are found 
on the rolling ridge h t m e e n  Mount Spun and the beach md just 
b v e  timber line, and that region should be capable of supporting 
much li~estwk during the summer. 

Within the mountains patches of sufficient for B mulerate 
number of &a for a fw days may be found here and them, 
but them am many placea where forage is mnt. In open valleys 
dmm tim'ber line, such as the b m d  v h y  near the pas k w e e n  
the he*d of the Nqishlmina grid the S h n t n a ,  there is fine forage, 
including redtop, bunch gram, and other vegetation, but within the 
timbemd areas of the Chillien and Igitna Rivers gmm is warn  
As s whole, however, this region is well supplid with forage for 

* pmk aninah, and if some consideration is given to the choice of 
camping places with the matter of forage in mind, homes will do 
well in the countq from earIy June until late in Sephmber. 

Within the piedmanti area between Cook Inlet and the face of 
4 the mombins the only hrge wild animals that are at  all abundant 

a .  basm. Black bears are abundant within tha t imtmd and 
bru&y a m ,  and they am particularly bold in rnolmtinting any pro- 
vigions that are not pmtmted by bing placed in a high, bear-pmf 
cncha At and sbove the upper limit of ti&r and brush gizdg 
beam m mmmmn, but t h y  seem mom hrfd of the pmnca  of 
man &an tha b h k  bears. In. the momkainous part of the region, 

bars are numsrws, and 45 of them wem during the 
m e r ,  about equally divided in numbsm between blaclns md griz- 
z E k  It is doubtful if mwt of them bears h d  ever before seen B 
b m  being, and though they memed little csnoerned by the pree- 
e m  af the party, they showed no inclination to at- it. On many 
d m  bem cam iah camp snd attempted to carry off pmvi- 



s i e ~  rn that cmhnt watch)nlness was necwzmry. %=~parrw cnm 
wai quillad to protect food suppliea frwn the wolverines, which 
were mrprisingly numerous throwhunt the raifioll. E i g h h  of 
these animals wem men during the summerI and woltre~ine t d  
were everywhem 

Several beaver do& were o b s e d  in the piedmat a m  both 
on the high ridge north of Nimlai Creek and in the lowland tribu- 
taq to the Chakachatna. Several fnmiliaa of lead atten were m, . 
and there were legs abundant s i p  of fox and mint 

Above Chakachamna Lake the tributary valleys from the north- 
west srs occupied by caribou and moose in mderata ambrs, snd 
some fairly recent 8hmp sign was m n ,  though no sheep ware actually 
dmwd. In. the country above the fbot of the lake them w much 
1- evidence of the presence of fur-bearing animals other thm wol- 
verb- than in the piedmont area east of tha rug@ mountain& 

Among the small game animals the rabbits, in p I m  so abundant 
in Alaska, were seen only in moderate numbers, and pturmigrsn, 
though preeent within the higher mounteins, wem not plentiful. 

This @on can nut lm cansided a g d  country for the fish~r- 
rnm A fev of the mall, clear s t ~ a r n s  contain Dolly Varden 
trout of small size. No grayling were =seen. A very f ~ w  d m o n  
run up the Chakachatna, possibly as far as the lake, but the m n  is 
very small and of no commercial valua 

ED- OF mm 

The Approach to the Momt Spurr +an is made by water, as 
the region is bordmd on the muthesst by the west &om of C h k  
Inlet. The only gettlement on this part of the inlet is the native 
village of Tyonek, about 40 miles west of Anchmge. No regular 
boat sfmice is maintained to Tyonek m to any other point in the 
Mount Spurr repon, though small boats ply between Coog Met 
points at irraguhr intervals. During the summer, when the salmon 
are running, however, boats from Anchomge call at the fish traps 
every day or two to collect the fish, and transportation can be ob- 
tained on t h m  boats. 

The expedition Ianded on the open beach of W i n g  Bay, 3 m i l a  
northeast of the mouth of Niccrlai Cree$ at s d i n  owned by 
Kwh & Everett, who opemate fish traps there, and dbcharged horsee 
and eqsipment from r mmw diredly onto the b h ,  Such n pro- 
cedure would be m b 1 e  only in calm weather, for the ~hore there ia 
unpmkded from easterly or southerly winds. During gtormy, 
weather a pilot thoroughly lamiliar with these warns might manap 
to enter the mouth of Nimlai Creek at high tide and thua obtain 
M k r ,  but otherwim them are no p r o t d  waters hereabout. 

. . 
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Once d a r e ,  &em are no well-established rontes of travel inland, 
although it is possible ta follow the beach except at extreme high 
tide. It is said that there is BII old but w m l y  discernible Indian 
trail lading from Qonek back to the mountains, bnt no evidencas of 
6 B trail were seen by the expedition, and its route and destina- 
tion are not known to the writer. T h e  older natives report that 
80 years ago members of this tribe were accustomed to m k s  bunting 
expdtions into the mountains northwest of Chakachamna Lake, 
and they doubtless had Borne feasible route of travel, but since that 
t.im they have given up these eqeditiom, and as the yomger genera- 
tion knows nothing of the back country, their hunting and trapping 
is &ed to a rather narrow area in the piedmont belt. 

With the exception of a few trappers who maintain trap lines 
within the piedmont arM, the country back from the beach is entirely 
uninhabited. These trappers take suppIies to their headquarters 

-either by small boat during the season of open water or by dog sled 
over the marshy lowlmds after the streams are frozem in the fall. 

- Tbey have egtablished no summer trails from the beach. In the expe- 
dition here d d b e d ,  therefore, the party had no semblance of trail 
to follow except where game trails d d  be utilized, aod it was 
mmww~ to establish a trail as the party proceeded. me generd - 
route followed has already been dwribed (pp. 144-IM), and that 
mute will be open for pack-train travel for a few years, or until.the 
brush grows over it. In some soft ground, however, the passage of 

. the pack train out and back reduced the trail to a quagmire, and it 
may be found necessary to chop detours around some of the softest 
places. Some pick and shovel work will abo be necessary to m n d i -  
tion the 'trail across the moraineavered glders, but for many years 
the route followed by the expedition of 1927 will be dimrnible, arid 
the mount of work necessary to make it pawable will be much lw 
thsn ta establish a new trail. 

f 

The am1 distribution of the m k  formations in the Mount Spun- 
region k shown on the mmrnpanying geologic map, in so far as the 
formations have been differentiated. The region hem shown waa 
hewtafora entirely unexplored, snd the field work done in 1927 was 
of reconnaissance character only. Furthermore, on acxount of the 
diBculties encountered in travel, a mnsidemble paxt of the time dur- 
ing the short field season was spent in building thil, often in a m s  
of dense brush where rock exposures *me scams or lacking. The 
gdogist worked under the further disadvantage that the prepkraf 
%ion of the topographic bam map w a ~  carried oh concurrently with 

., * . I  
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the plog ic  w* as that tb abzllpletach map *ad w~"smk% at 
the time the field work wss done, nor anti1 the WFUII~ bf the wrt 
wrs in larga meamre m m p l d .  As B conaequance of t h  Md- 
fiea, ell of which am more or inherent ta esplmtmy or m n -  
nakmce m e p ,  the outlinee of the FDCk groups that rrre diffem- 
t i d  on the accompanying geologic map (pl. 3) am d y  
dppmxhate. 
No identifiable fmds  hnve been fouhd in the Monnt Spurr.q$m, 

snd any age determinations here given w e  b a d  upon c x ) ~ t i ~  

with &niias mcks in djscent regions or upon dmtigraphie 
mlaeions. 

The geologic uniS ahom on the aocompanying map, #i&h %he ex- 
wption of the l a w  a d  %uffs of Mount Spurn; have dl km &&bed 
e l e w h  in mports on conkipoue aress, md dahmte dedptions 
are unwarranted here. In the following a brief description 
of eaoh snbdifim ia given, with as definite a corM&an as cam 
safeI$~  her made and with ieflemnds to more eampl&-dee&pGi~ 
p a b u e d  ahwhere. 

Pmhbly the old& r m h  of the region ere artein' bihded &&se 
m b  that  m r  on the mountain ridge 6 or 8 miles northwest of 
Mount Spurr md between the cl.eat of that ridge md&e Nagid; 
hrninr River. These rocla wem not seen in place and SH not repre- 
gented.on the geologic map, but thair general lmtioa ia h o r n  
bequars of their abundance on the marshes of the 6odhWBBtmrd- 
dowing Harpoon Glacier, which terminaks in the Nagiddamina 
Vdey 11 mil= gbove the mouth of that stream. The age ttf them 
whist13 is not known, but they are believed to be of pre-Mesortoic ~ g a  
Next younger ia a group that comprise b d t i c  flows, Bndesitic, 
dacitic, m d  beaaltic tuffa, and metamorphd asdimentaq r o c h  
that mclude banded schi* and r& that wefe formerly &ale, 
sandstone, and limestone. The rocks of this group are unf&Wmua 
but are believed to be Mesozoic md are problsbly of J u r d c  and 
Cmhwmus aga 

A large part of the area here md&& is mupied by grrrnitic 
mch that form a notable element of tbe Ahaka Range froa Lake 
Clark northward to Mount McZCinleg and beyond. Quite possibly 
granites of several ages are represented, but in the Mount 3purr ' . 
region them is evidence for the belief that the msjor intrusions trick 
plsw in lata Memzoic time, though earlier granites am present a h .  

Tertiary sedimenrtary mch of Eocene mge am present in the wide- 
e p d  deposit8 between the east flank of the mountains and the 
coast. These rocks include clay9 sandstone, t&, and ligaitic coal, 

The ~olcanie m b  of Momt S p m  range in age from $&tb 
Tarti& to Ibxmt, TUBS snd bgds of leva pebbles in&ded in tha 
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,- sedimenh indicate that this volcano wart ~ V B  in. %cme 
, k d q  .mid l a m  M s  inbrbedded with glacial deposits, dep#its of 
, doePio &,,and fummhes that still exist on the mombin give 
. s p i b c a  of at bast intermittent activity up to the present h e .  
' 

A widtspmad mantis of glacial till and hnlders over tha piedmont 
. . and the deeply excavated glacial troughs w i t h  the mouutsins 
, fggtify tO the great development of glacial ice within the region in 

Plek&mme time, and the remnants of those ancient glaciers are still 
T&M!OUH im stream that occupy the higher mombin valleys. Post- 
wid erosion bas been active in cutting valleys within the rela- 
t i d y  soft Etxms m h e n t s  and the older glaaial &p&ts and in 

+ fsm&g.&eep wavaa:ut cliffs along the shores of Cook Inlet. The 
f ,..:admmt8 derived ffom this erosion have been deposited in Cook 
; fnle&as-&own by hwhes, ham, and exbsive mud flatbs. 

- .X%B stratigraphic sequence for this district, in so h r  aa it has: 
:h determined, is shown below. 

%v:$ Qu&-,-Beaeh mnd and gravel, bar% and mnd ab; graml, wand, 
nnd sllt of v t  &mama; talm ammulatiom; mt and impure agsnlc. 
d m t e  or muck: mi1 and rock dlaintegmtion prcdwts In place; d w t s  of  
existing gladera ; terraca md bench grave2 in part of g ~ u v l a l  orlgln ; m* 

+ '  , . . t ~ ,  pmmmably of Wiswnain age; lava and vo1~~11h aah and 

a r e  hdmated clay, Iemlly containing lignite. OonCain tnff bda, largely 
made up of pebhlea of volcanic rocks from Mount ;gpnrr, which waa pmhblg. 
actire when these bedn were laid down. . . 

BCamob4ranltk intruafve rocks. PmbabIs some, at lea& of the massee 
' 

,& rnetmmrphmd &ale, wmd~tone, and limeatme surrorrnded by granite ate of 
,la& Y ~ l c  age. dndaeIte and basalt tniP and Walt and U t e  flow& prob- 

+ 
ably of lower Jumadc age. 

I -  

~emoh-EIornb lende  whlut and aarwclated conWmetammphk r- 

: '  What are pmhably the oldat  mcks in this region o m  somewhem 
s in the wge north of Mount Spurr. They were not seen in place, 

. . but tbelr presence is h o r n  from numerous buldem md b l h  
, 

that brtve hen brought down the Nsgishlamina Valley by Har- 
poon Glacier, the a p p  of the two gIacierer that push down. into 

-. this valley from the northeast. 2%- r d a  includa hornblende 
" that comb& emntially of green hornblende and quartz, with 

- ' epidote, pyrite, a d  iron oxid- as accemry minerals. In placen the 
hornblende schist has flowed around knots and mqyhr  Ienw of 

dlicmus materid, which i h l f  has Zoeally heen b w n  out nnd 

$ --" 
' interhmhuted with the hornblende m e k i s t  Asgociatd with the 



gchihi, which mppeam to have tieen .originally n basic. igneow mdq 
are, banded contact m k s  that are cornpied of alternating 
hnds of quarts and biotite, quartz and. epidote, mad nearly pare 
qu* as well as some mor0 massive g m p s c k e a  Both t h m  oon- 
tact .&a, which probably are contact-metamorphased sedimentrtry 
r&, and the hornblende schist i k l f  locally contain mathred 
spedrs of p d t e  and on weathered mrfacm show oxidation stbias. 
No direct evidence mncerning the age of these eu:hi&ase rock% was 

obtained. Without doubt they are older than the unmetamorphmed 
granite with which they are associabd, for fmgmnts of tbe schist 
were found as inchsions in the granite. They also'kppear tu be 
much older than the Mmzoic tuffs, l a w ,  and misted sediments, 
which are described below. Possibly they lam to be mrmlsted with 
the mica schist of the Willow Creek district: but this is only- a mag- 
gestion and as yet not capable of proof. At any rate they appear to 
be much older than any known Mesozoic rocb in this general r e e n  
and ore here classified broadly as pre-Mesozoic, 

Chm&w wd dhmzLth-In the basins of the CbiUigan d 
Igitna Rivers m r s  a group of rocks tha$ incIndea badkia Iztva 
flmr; andesita, daeite, and basalt tu% and nggltnnd; and hjleta- 

morphosed sedimentary rocks that were originally shde, sandstone, 
and limestone. They occur in considerable mama within an area that 
is mainly granitic, and the volcanic and m i s t e d  sedimentary rocks 
form irregular a m s  that am entirely or nearly wrrounded by the 
granite. The main arms of this group of m b  are shown on .the 
accompanying geologic m a p  (pl. a), but the group, which is -pabIe 
on detailed study of being subdividd into rt number of unite, is here 
11nd iffarentiated. 
As the volcanic and sedimentary rot% occur in somewhat Mated 

patches t h t  are engulfed within the mmundhg graalte, if has so 
far been impassible to carry stratigraphic correlations fmm one ares 
to mther. Perhaps the kst area for study, khmgh it may nok be 
typical, ia the mass that lies between the lower Chilligan and lower 
Igitna Rivers Only the north end of this mass was examined, but 
there the lo& rocks exposed consist of an slternatioa of dacite, 
basalt, and Wt porphyry with andesitic and basaltic tufl and ag- 
plomarete. !l%ese mks are succeeded &ova by metamorphd acdi- 
ments thst indude argdlih, gmywscke, and limestone and contact- 
metamorphic derivatives of rll these mch. 

lCapgA8. R , m W f l ~ ~ ~ c L  -Ahs%a:u. B.aeo1 .  8011.801.m. 
-0. 1915. 



The most conspicuous dement of the lower, volcanic psrt of this 
hwup oonsiste of severid kinds of tuff and a g g l ~ k  These rocks 
range in color from dsrk to ligbt gray and shades of p e n  and 
purple Tha included fragmeats are angular to subanguler or 
1-oundd and range in fize from tiny bits the ~ i a e  of mnd grains to 
pi- 8 inch88 or more in diameter. Most of the fragments consist 
of andmitie, dacitic, and -tic lava+ though fragmmh and p e b b l ~  
of granih md other granular intrusive rocks, as welt as of slate and 
nrgrllite, are dm prwent. Thwe tuffs are interbedded with lava 
 flow^ that include dark hornblende basalt, b d t  porphyry, and light 
porphyritic dacite, and them are prmnt also some black ~ g i l l ~ u s  
rocks thst look like metamorphosed mudstones. 

The npper portion of this p u p  of rocks at  the l d t y  dmribed 
abve  contoins, in addition to volcanic rocks, s considerable amo~int 
of. mmt-metmrphosed m h e n t n r g  material that includes dense 
a@te and graywacke, thin beds of gray crystalline limestone, and 

".-. ., hnded contact rocks in which bmds of &cite and zeolite aIternate 
' * with b d s  of a mirimre of hornblende, chlorits, and quartz. All 

these altered sediments contain disseminated pyrite. 
At other places within this region there are arsas of ~d imer~tary  

'"dw_sumunded by granite, and these have ken induded in the 
same -@rap wXh.the ~olcanie and associated sedimentary r& de- 
scribed above, althoegh without definite evidence that they are of 
the same age. Korth of the pass between the head of the N m h -  
lamina River and the Chilligan River there are areas of such sedi- 
men- rock, which consist m a w  of argillite and gaywacke. 
Just gonth af that pass lies ra narrow belt of rock, bordered to the 
& and w e  by granite, which consists of finely banded chert, show- 
ing mnes of recqstauiaation into interlocking quartz crystals, s k u -  
Isting a quartzitic fabric. Much of the regrown quartz is cl~udy, 
md some of it is sericitized, sugpting igneous metamorpbiem. 

I 
' Some of these beds of chert, which am blended in layers only a 
f &ion of an in& thick, show straight, parallel mnea, .but others 
are, intricatdy mnbrted and folded. 

I W& of the Igitna River, in s region that w8a sasn only from a 
distance, there is a Lrge area of dark mcka cut by granita,.prasum- 

.ably mother area of wzdimentary and associated volcanic r&. 
Msny d i l a r  areas were mapped by the writar in 1926 in the region 
dimctly north of that hem describedma 

S M e  a d  t&hs . -As  a result of the mountain-building 
fomm that have a f f d  thi~ whole region and of the profound in- 
trasion of tremendous masses of granite that rmrronnded and 



emgalfed many of aedimentury and volcmic &, t h e  bed# 
&bit a wide lrrnge in the degree of d i s t d m o e  that they haw wf- 
fwd.  In pllrces, Iike the IocaIiQ mnth of the pass betmen the 
Chitligm and Igitna Rive- the beds are not greatly defomd md 
show a p e d  monocllnd dip of 10"-15' NW. The banded cherta 
in thew Mween the Nagishlarnina and ChUgm Rivers, h m m r ,  
barn hi& dips md show intimate distortion and crrrmpling. T h h  
mpa& p-hes of gedimentary rocks, now imlsted by infrudd 
p n i t e a ,  have little gtFnctural relation to one another, aad, with the 
mmrg field exmhation that hhna ao far been given it has hen 
impDneiMe to trace the ntrmctum from one area to an&& or ta cur- 
relate defmita horizons in mparate areas. &nib @bly detailed 
field &dies might succeed in such an undertskmg* though, the corn- 
pleh lack of fossils would necsssitate comlations on the - of 
litholagy only. In general, the be& of this group ttrs cmnmmly 
folded ~ n d  faulted, and the folding is in the main more sevem n a r  
the edges of the p n i t e .  Where the relatively mmpkat h m  ad- - 
tnfh form a l ~ r g e  portion of the section the folding is likely to be ' ' 
less severe than where only argillite and p y m c b  me pmmt. 
Many huh of m a U  or m h o w n  displacement were okrved,  and 
gem of large dieplacement probably exist. For example, it is Ii& 
that the mta& betweem this p u p  of bedded xwk~ a d m m t e  
in the p s ~  between the Chilligan and Igitna Rivers is ' k r g e d  by 
s f e d  that hm a d i s p h e n t  of 2,aW) feet OF more. No reliable 
estimate can yet be made of the thieknass of the M s  included in this 
group. At one place in the Igitna Basin the e e s  ia certainly 9,600 
feet m more thi& Farther north, in the baain of the Bkwentne, 
the h h r P  &hmM the beds to be at least 4,000 to 5,000 feet 
thick and +My much more. 

Age u d  m l a t h - N O  pmck evidenwr of the age of this group 
d wvoImnic and sedimemtary rmka was obtained during the inmstign- 
tim here deeeribd. No fmil~ were fo~md in them, and their as- 
eigmnent to any period must be based m t b e i~  gsologic mlatims and 
on lithologic rmblance  to similar m b  of known e;ge in other 
areas. Unfamiliferous srgillite, shde, and pywacke make up s 
large dement in the M d a  Range from the Moant Spurr @m 
northmrd to. and e n d  Broad Pas, and in the Shentne-* 
they are d a t e d  with bmic lava and tuff. These rocks sfe d&- 
llitaly older than the k n e  mal-bearing M, which in places fie 
uncodomably above them, and are older than the GantwU f o m -  
tion farther north in the Mash Range, which hsa been 'c lkf ied Iba 
b n e  but may bs Upper Cretaceous. They am dm h w n  t o  be 

'CIPP~~  a st., ap. dt., p. a, 



yo- than cartah Middle Devonian lim&nes with whioh-thv 
i&m &td f&er north in the A l h  Rang& 

T h  @tion within h range of them rocks in the Mount SF+ 
&n  imp^ aouM that t ~ v  mong the p p  of &$r 
r m h  in the Shentna mgion,1° immediately b the norfh IN the 
upper portion of this p u p  the wribr found a fossil leaf that was 
dehmhed to b of Upper Cretaceous or Tertiary age, &ill far- 
ther north in #@ range, and along the d i k e  w£ thkt gmup of d i -  
man% B& ll f o d  fomils near Rainy Pam that w m  tif Middle 
J n e c  age. In the Yentna region M d e L '  obtained e fossil of 
probable Upper Cretaceous age. StiU fdher  north, in ths basin of 
the West- Fork of the-Chulitna River, the writer la found a wries of 
sh&,,sf@te, and gmywacke, presumably related to the beds her4 
nnde  discussion, that lay above a Triagsic limestme and blow the 
*he11 formation. Thus all the localities in which fpmila have 
baexl found in this widesprmd group of roch indicak &a$ the beds 
are of Mesozoic age and younger than Triassic. 

The lower pert of this group, in which b i c  lava and tuff pm 
dominate, is 'believed to be the correlative of the Skwentna group 
described by Spurr14 and later by B L Y H ) ~ ~ ~ ~  These writers made a 

. dehite separation of the f3kPPentna group, a wlcanic series, from the 
TWdlo  "mies," a sedimentary series. In the upper @wmtsa 
regioo, howher, the writer found that sedimentary and volcanic 
roc$s ware so jnEe&g!ed that no such complta separation waa 
pomib1e in reconnaimnce skudies, and he therefore placed them 
together in a single undifferentiatad group, md the same p d u r e  
is here faUowed for the Mount Spurr region. Bmks recognized the 
probb1~ equivalence of the volcanic r& to a similar rswemblage of 
F O C ~  in the Matanueka VaIley named by Martin the Talkeetnrt for- 
mntion and assigned by him '@ to the h w e r  Jurassic on the baais of 
its fossils. There is considerable ground for the belief khat the l a m  
and tuff8 of this group .in the Mount Spurr region are the equivalent 
of the 8kwentna group of Spurr and Brooks and of $he Talkeetna 
formation of Martin, and the lower part of the group is conslderad to 
be of L w e r  Jurassic age. The upper part of the group, which coa- 
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&i . d y  of abale, argiUikt, a d  graywd, is W e d  +o be in 
part Qper htacmus. Whether or nat beds of Middle &nd Upper 
J d c  d of b w e r  C~etaca~us l ~ g e  are present or whether there 
am wt anconformities within the group has ?& yet been .deter- 
mined,! It is B remarkable fact, of which them is still no adequde 
explanstion, that this great v u p  of M e w i c  eedimentary rocks is 
dmost<devoid of fossils in that part of the Alaska Range b t w m  
Mount I Spwr ,lmd Broad Pass, whereas in the aren h m  Snng Hw- 
b r  s o n t h ~ w ~ r d  dong the Alaska Peninsula and in the Talkeetne 
Mountains to the northeast the Mwwic m k o n  is "remarkably 
mmpl ete and is fomiliferous thmughout. The m c n l t y  of subdivid* 
ing the hi-wic mdimenta of this part of the Alaska Range snd of 
giving definite qp assignmen& to the subdivisions is due d n l ; v  to 
thia lack of fmsils, and unless foesils are eventually found the gao- 
logic history of thie region dudng Mesozoic time will be very d i h l t  
ta decipher. At p m n t  all t h ~ t  can safely ba mid is that them id+ 
an undifferentiated p u p  of volcanic and dimentmy rocla that 
pmbably range in age h m  Lower Jummic to Uppr Creheoua 

C h t w  mmd &Mh%~-lTmem c a d - h i n g  mb am 
in the Mount Spurr region only within the piedmont Mt bkw88a the 
fsca of the mountains and Cook Inlet, and thmughdut most of that 
area they are concealed beneath a cawr of gdcid deposits or of 
vegetation and muck These beds were first described by f3pmlV 
ss the Tywek beds, and by Eldridge ls ae the Kenai formation, end 
their bbemtions and his own were l a k  mmmnrized by BrooIm;* 
who dm publiehed s mom section of the fornation, which was nat 
seen by the p w n t  writer. Bmoh states that Eldridga obrped 
about 1,000 feet of strata, striking N. 10"-15O E. and dipping f 5 ° 4 0  
BE. The  beds consist of friable standstone, fine conglomerate, shale, 
and lgnitic md, Them are 24 coal beds, ranging in thickne8s.f mm 
1 to 15 feet. Along the ahom of Trading Bay for ~ v e r a l  mil= east 
of the mouth of Nicolai Creek the bluffs am composed of glacial till 
and the Eocene beds not e x p a d ,  although they am probebly 
p m n t  b t h  the glacial d e ~ i t s .  Farther wat, in the piedmont 
belt between the inlet md the mount~in front, w oukrop of this 
formation were for 5 didmce of 18 miles fmm the kwh, but 
still farther west, in tbe b h  of the Straight River, them are many 
exposurea of #w beds, and fragments of lignita sre oommon along 
the bass of the Straight River. 
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- The mute trsveld did not permit 8 m f u l  stndy of the Emam 
d o n  expod a h g  the mountain front, thwgh from a distance 
a mriw of expmras of beds that am cartsinly many hnadreds of 
feet thick d d  be seen. At one locality, about a mile we& of the 
point where the trail leaves the high piedmont ridge to d-nd to 
the valley of the Straight River, a section of this formation wm 
examined. This section, given below, is far up in the formation end 
is underlnh by many hundreds of feet of beds that from s distance 
mmn to conaiat mainly of friable sandstone sand shale. The general 
structure of the formation at that place is a atrike about due north 
and a dip of 15" E. This dip i~ greater than the eastward slope of the 
piedmont ridge, so that the Eocene outcrops near Tyonek wodd 
appear to be higher in the farmation than the sect.ioo given herewith. 
The thicknesses stated ara approximate. only. 

R w t b  01 Bmme BW 19 mUea I lOr(hmnC of the mouth of N W  Umtk 

Feet ' 

Volcanic ash and soFt ,- - -  LI 
aiadal bwlm ma lam hie ----,,,-,,,,------,,-, 5 
Cflacld tllL ,,,-,,---~~,,,,, 60: 
Pmrly but mainly kdstone and I&; a M a  bed of 

Immm I l ~ l t e  near t c q  ---,-,d,,,,,-,-,--------,--,-- 100 
Cmxm? mdstoae and pebbly sandatone ,,-------------= 40 
Ckam gray ~andstooe nad f i e  con~l:lomerate~-- , , ,  10 
8andetone contalnlng bouldem malnly graaltlc ------,,,-- ,, 16 
Gray grlt and flne whlte sandy clay -,---,,--,-,,,, _,,, 80 
E9mr@e, brown, and mnjl grit and tnC with h d d m  2 fmt+ae 

legs in diameter: gebblg In& wlth tbe pebbles malnb at 
volcmic materials- --,,,,,-,---------------- MJ 

Wnconformity. 
Qmy, bmwn, grid b e  grlt an& M, wlth bedl coatddng 

bouklem, indnding lava blocks as much as 3 feet in diameter, W 
Gray Randstone pnd white clwey aandetone ,,,,,--,,,--- 80 
Uneqmned. 

-1 ~~ erpoaed---,,--,,,-----,------,I,,-- 8t#) 

The mcmf ormity shorn in this section ia an angdar nnconform- 
ity, but there is evidence of the presence of ma1 beds both above and 
below it. The areal extent md stratigraphic Bi~ificanae of this un- 
mnhmity are not known, but in a section containing so much c o a k  

. msterial it is likely .that the break may be of only local 8ignificance 
and the mmdormity only an intmformational one, 

Earlier axploratibns have shown that beds of this farmation extend 
from Tyonek northward across the Beluga ~ n d  Skwentna BaSinq 
occupy much of the lowland of the Susitna Btisin, and orxur in 
numerous outcrops almost entirely around the borders of Cook Inlet. 



-Z"rreie is good'imswn to s n p m  that B great p& of the Coog bkt 
depnksion, frbrti the Alasb Range on the west to the Xmd Mom- 
-tdm on the east, i8 underl&in by beds of tbis formation, a l thgh in 
much 'of that region they are overlain and o o n d e d  by deposih of 
glerciaI till and glacial outwash gravel. In nearIy every plwsce in 
which thme beds are extensively e x p a  they *re f m d  tu contain 
Xignitic coal? and in many plams d beds occur st r nnmber of places 
in the formstion and are fairly thick. ' At the p-nt time t h w  
Cdok Tnlet coals are of too low grade to c o m d ' d h e r  than local 
markets, but without doubt the quantity present in this basin is wry 
m a t ,  and at mme time in the future the coal will be vaInabIe. 

2hhzhm a d  $&h,-The Eocene beds in the extfmdve e x p  
flnres north of the lower end of the Straight River Glacier &ow 8 

general eastward dip of about Is0, and this dip continues &ward 
to the point where th- beds pass beneath the glacial deposits. It is 
pmible that gentle monoclinal eastward dips continue to  the m& 
At the Tyonak exposures, described above, the dips are also ahward 
but steeper, ranging from 25" to 00'. 'This difleranm hdi- that 
if the beds at Tyonek extend adward  to the mounhin h n t ,  as is 
probable, they urn either .folded or fsnlted. Otherwise such steep 
eastward dips, extending over a distance of 25 or SO W e s ,  would 
give a section much thicker thlrn h s  'Ibeen observed eb6hem io this , 
formatian. So much of the area occupied by Eocene mka in this 
region is covered by younger deposits, however, and the expolrmres so 
f ttr emmined are of such small extent that rtt the prgsent time no 
aafa conclusim can be made about the gmem1 gtrncture in this 
region. Likewise any eatimataa of the t h i c h m  of this fornation ara 
of minimum rather than of maximum thich~aq. Brooksze states 
that the Tyonek &on about 1,000 feet of M s .  The e x p  
mm=on the upper Straight River, as men from a dishnq appear to 
show as much as 2,000 feet or more of beds that pprolmbly belong in 
this formation. It is therefore probabla that tbe formation in this 
Tegion is at least 2,000 feet thick land it may greatly exwad, that 

Age and --The E w n e  rocks were k id  d o h  in fmah * 

water. rn wtuarine, river flood plain, or 4 and swamp depcwits. 
They :.bw~e yjdded no invertebrate fossils kt contain abundant 
plmt 'mmdas in the form of wal, carboniad twigs, and leaf h- 
prin3 and f m m  th- a large number of plant foma have been 
ide~titied. In spite of tbis abunda'nce of organic materid, however, 
it has been podbb to collect determinable fossils only a t  a relatively 



hplrrceg for the matrix jn which the plhnh ars fonnd is generdIy 
-1y cmmliw and too fr@e to stand shiprnmt. 811 the 

. W, deckions from this formation have been detmuhad to Xw 
& Emwe we. From the wideapd  wcmml l~~  of outcmps ofsthis 
fomtion ummd the Cook M e t  Basin, in the va11egs of the S d h a  
naiver stwl its tribu* it is known that during b o n e  t h  a p a t  
lowland that eorzwpndd in p e r d  sim and &ape to the p m n t  
Eowlwd was in existence and was miving deposits af sediments 
from tnmmdbg higher lands. Alao during that period there were 
mmrrhg inter& during which, at many places within this low- 

* land, orgsnic material wamulated as p a t  or bog depoi% which 
were later traaefomed to lignitic coaL From our present howIedge 
of these C beds it appears .that no single bed Is continuow over 
large rbm and that at no one time wm coal-forming material laid 
domever the mtim brapin. It is mom likely that at any particular 
time vegetation ww wmmdating over rather loud areas while m d  
md alay were being Itkid down elsewhere. h other words, the con- 
d i t h  of dimentation at  my one time diffemd greatly from 
p l m  to p h  h g h m t  the basin, and it is therefore d8icult to 
correlate accufately a section exposed at one locality with that st 
another locality some distance away, bnt the general correlation of 
&e 6 d k e d  orthrops to a single formation can be made with little 
m h i n t y -  The arignificance-of such intrafmational mconformi- 

r4* ss that shown in the d o n  dasmjbad above, however, is not 
' 

.yet horn. So far as is hown,  therefore, all the sxpmres of the 
- d - h r i u g  form&ion in the area of the Cook Met-Susitna low- 
drndrr are to be c o m W d  with the h a i  fannation and are of 
, b e  sge. 

QDAmYuTbBY mmmm A m  mBl'wY 
1 

J%@dd cm&iha-Tha Quatarnaq hiatary of Wa .regim in- 
: dades a31 gealagie eveah bt have taken place there *, the bdn- 

ning td the g m m t  ice tqe, the Pleistooene epoch, kt the present. In a 
' 

~:polegic c: the @&may deposilta are y o q g  though in years 
6 time is bng, as the earliest events of the Qautbcnq took plmx 

.&eat least mverd hudred thmand years ago. In rmmmaismce field 

.I $work it:& inevitrable that m y  details of this history shmld escape 
:mhim, bnt enough fwte h v e  hen mxqpieed .here and elsewhere in 
: lillh to juetrfg? s genem1 Eltatanent of tb mmt noteworthy events 

. IIef thh time. T'hwwe kmw that by the end of Tertiary time or the 
bghming of &he t@ahmary the Alaska Range had =bed about 
ih present ama and hhght, the main river vrtlleys &ad been &b- 



hshd in it, end the d ~ b u ' t i o n  of m t a i n s  Itnd larklanda wne dbaat 
that of today. , In afehil, however, there ware many difimn6es. The 
rnottnEain valleys, imbd'af  being of the wide-floored, U-shaped type, 
wera mom nearly V-shaped in rrosa section ; their gradients were oery 
different from thaw of to-day; and many tributariss hsd.quite differ- 
ent muma from t h m  shown on the p m t  map. The Iarge lekes 
now found in the Beluga lowland and tho* in the mountains, such ae 
Chnhchamda h k e ,  did not then esid; the lowland between Cook 
Inlet and the mountains had an entirely diffemnt appwrance, and the 
shore line of b k  Inlet was doubtless far difierent from the pregent 
ons. Mount Spurr, long an active volcano, had .prrrbsbly a l d y  
p w n  to abut  its present height, though its top was-a greet cratar 
3 or 4 milea acm. 

Tlb g W  a p w L T h e  ~leistooehe or ~gbeh-tha Rrst 
major division of the Quaternary-was cha-riwd in M&.md 
in many other pnrts of the world by e remarkable dear~lopmeat~ of 
gl!laciers, Quilte possibly there were moanbin glaciers in the hi+ 
pads of the Alaska Range before Pleistmene time, as there are ts 
day, but they were amall ss compmd with the p t  P1,lsistocene ice 
f l d  that overwhelmed the region. This g m ~ t  growth of glaciem 
wats bmught about by the more severe climate at  that time, probably 
tb result of a lowering of the meam annual tempemtam, and p 
sibly also by an increase in precipitation, ao~tht  & d r  more 
mow fell than was melted during the mcoeedhg wmmw. Thh 
condition resulted in the formation of mall glaciers, h b  only 
in the protected gulches in the higher mountains, but l a w  on theser 
smaller im streams lengthened and joined hb p a t ,  many-bmdmg 
valley glaciers that filled the mountain valleys and p r e d  out from 
the mom* into the Cook Met lowland, there to join the great 
glmier that pushed down from the north. At the time of the greateat 
glaciation the great southward-moving ice msse in the C d  Met 
lowland mled that h i n  to a, height, opposite Mount fJptl~~, ~f aat 
hsst 3,000 feat, c&s s consequence, the surface of the tributaq ice 
gtrar~ms that joined this glacier from the mountailla to the wwt also 
had at that an altitude at thb mounlEain front of 8,000 feet, 
and that mrfm doped upward toward the va2lay heads, At the 
fobt of Chakacbsmru~ I d r e  the ica level at OW tima m h e d  a height 
ok about 4,2Ml feet, OF abut 8,00 fset abwe the preaent 1eM of the 
l i b ,  and gtiU farther toward the valley Uds the ,&cier surface 
rewW evan grater dtitudes, so that d y  the higher peaks and 
ridges projectd abve its d m ,  At that t h e  a cmtinaous glucier 
extended from tb upper d l e y  of the N-BL Biwr a c m  



the Givide into the head of the Skwentna, and at the p m  ih s u r h  
mtmd st UL dtitnde of 6,000 kt, so h t  Ithe glacial ice WBR more 
than 8,000 feet thick at the pass. Mo dwbt the dinection of flow 
of ths glacier through the pass was st ttimes northward info the 
Shentna B h ,  and at other times swthegd~twwd into the Nagish- 
I-, depending upon which bwin m i v d  the heavier mowfall. 
Shdar1y, glncid ice m m d  through other passas between the Chaka- 
&aha Basin and the Skwentno to the north snd the K a ~ k o h i m  to 
the weat. Thus the mountainous part of this ragion was w, heavily 
glaeiatd that eha d l e y a  wwe filled with ice ta a depth of ~everal 
t h m d  feet. T h i s  ice in ita movement follawed the drainage lines 
and in the region here discumd pushed down into the valley of the 
Chngachatna River and thence eastward toward the Cook Inlet low- 
land, joining the great ice tmgue that; moved down that lowland 
from tha north. As already stated, tbe we& margin of tZle Cook 
Met glacier staod ragahst the east flank of Mount Spun at an alti- 
tude of at Ieast 8,000 feet, and that glacier therefore muat have 
pushed southward down the lowland a Iong distance beyond Mount 
Spurr. Just how far muthward t h i ~  great glacier exfended we do 
noh h o w ,  but them can be no doubt that it reached a considerable 
diehnce Imyond the constriction formed by East and West Forelands, 
and it is powdble that it a e d  the entire inlet and pushed eastwad 
into the Gulf of AJaska between Kenai Peninsula and Afognak 
Island, 

The long mmpancy of tbm ~ U e y s  by glad J ice, probably at mv- 
cml separate times during the P l e h n e  epach, malted in profound 
c h a n p  in the bpogmphy 01 the mtrg. A thick glaier, shod with 
abundant rmk frrsgments md buldem, is admirably equipped to 
WEW down the bed over which it moves, and all the valley5 in them 
momhim show plaint3 the effects of e k o n  by glmiws. The 
steepwulled, troughlike d e n  with wide dmrs, pint unmistakably 
to the mmkhg action of former glaciers. The valley walls, smmthed 
and flded up to the height =bed by the ice, cantra* with the 
harp, mgged rid- and peaks that stad above the ice surface. 

G f W  d q k t s  and b-h pmel-During the find shrinkaga of 
the glmiem to their prasent dimemiom many of the valleys were 
-freed from ice, and the normal p- of s t r a m  erosion became 
eflective. The valley floors left by the glaciers, .however, were in 
many places out of adjustment to stream drainage, and the streams 
00mnwmd the task, StiU far from completed, of rees&bIishing 
normarl grdanbs, At many places the bedrock floor had been aver- 
&eep~ne.d by the ice, and the stseams, %wing mifilly in those places, 
dew]+ shsrp w p m  at i4 ~t otbq p~w qverdeep. 



ad h t e h m h a  i ~ ,  WHI the -.tbn+bbg.n td d 
them depwmiom with -d, grme1, and dt bmrght'fmmrhi&e~ 
portiom of their b a s h  

During m e  a t a p  in the dmnf of tIm ice lobe up 
V~bhy f i e  glacier tmnkt&l stnnmhera~esr.thB 1QWWd 0 f ' W -  
achamnls Lake, and at that time sn exhnsim gwvs? filling WBS laid 
dam dong the Chakachaha Valley to and begand the mm#in 
front. With n M e r  retreat of the auin glacier and the f k t i r m  
of C h a a m n s  Luke behind the dam-farmed by Burrier Glacier, 
the load of p v e l  and sand brought d m  by the h e u d d  triba- 
tad& of the leakacbataa, was trapped in the lab,  the rioe~ 
belaw the lake, freed from this burden of &en*, mwss able .to 
intrench itself into t h ~  gravel filling of the valley and la&fly into 
tha Mm& ib m result s fine esries of termma wm de~loped inh 
the d l e y  h r  m y  mil- blow tha lake, qmia2ly an the north 
slope of the valley. The upper 'and most pmminent termwe mds 
about 100 feet almm the rim, and in plaew three or fmr 10- kt- 
r a m  can be m n  at levels 20 feet or so apart. 
Termxi are also developed along the aouth dope af'the piedmont 

ridge that esbmds from Cmk Met brick to the mountains jusb nwth 
of Nioolai h k .  Tl-ies~ t e r n  are for the mogt p a .  m b d l  with 
heav timber and brush and are not conspimom, but M e  dId8veE.- 
oped terrace, at a-n altitude of 100 'to 150 feet ahve  aea level, was 
t r a d  back for mvmal miIw from the ImwA 
In tha M w a r d  wlley~ of many &ibutmim of ~ b & h ' d  

h k e  there are de-h of m c a  m b c h  pm1, bnrt them are in 
enernl relatgd to incidents that mcmd ddnring the'mtreat of &e 
Elads in thom valleys and are of I w l  rather than of gen'eral 
eignificance. 

Beatmt &mam gw~~&!,-T~rtndfy. dl the brger streams in tbir 
region have fairly extensive gravel ind @and 0 d  p l ~ h c  in plhm; 
for all ~ t e  glacier-fed and csrry hemy loads of detritns dh* the 
summer, when the ice fields are meMng. 7 % ~  flood p l a b  nre not 
conhnonq howemr, for therg are i n b r q k d  from plawr tci plm'bg 
rock canyor~s, by I&w, and by glaciers that push down acrtms the 
Isrger w&ya Thm the MeArthur and Chdrachbtna Emrs have 
& e v e  g r a d  flats in the lowland sa%t of the mountains, bnt  thin 
the mountaha the valley of the ChakahEna, is co&ri&ed at a mrm- 
ber'wf pram by rock bluffs, by high k r m c e  depods, land jmt 'belaw 
Chthtcbamna Ld~e by Barrier Glacier, T h e  Ndgi~H&rnina River 
has B delta at its mouth, built out into Chmkachamna Lake, and for 
sevemrl miles s h e  the lnke flaw8 through a wide-floord vallep p6vd 
with mrse banlders. At 5 miles above its mouth the veliep is 



,-1y cmd&M by & W&% and a mile farther upstream by 
*,vigom glider, which pushes out from a tribnhry valley from the 
east and across bha main valley of the Nsgifimina. Ab18 this 
&lucid dwn is a wide ffsrt 8 miles long and a mile wide, mupied by 
s lake and by fine saads at its lower end md by gravel at ib upper 
end. Abom this the valley is again constrjlded by s second gk- 
oier h m  the east. On the upfitream side of this m u d  glscim is a 
wide, gm~d-fled valley, which extands northwgstwsrd to the 
'pw,& the head of the Skwentne, and down that stream for many 
mila. 

The ChWgan River h a  in iits upper reaches a broad, baFe gravel 
flmr m~ mhi& the riper h e  in many charmala. For the h e r  8 
mih,uf & mume, however, itg flood pldn is narrower and flanked 
by terrams from n few feet to 15 or N feet high. The l$ptns River 
like* h m  a wide "gravel floor in its upper valley, but for 7 miles 

its mouth it flaws through a =rim of short rock anyom 
.rrlbaabjng with wider strebhes in which h e  is a narrow gravel 
a d  ~ ~ a i n .  

W a c h s m a a  I& at p m t  reaim and re- a large ahout 
of sand, gravel, and dt bmught down to i t  by 8 greet number of 
@,a&m and e a l .  &ram The coarse m a r i d s  are drop@ st 
the mouths of the tributaries to  form delta depdta, but the h e r  
silt is carried fasther from &ore and h i d  down over the entire bed 
of the lake. Should the Barrier Glacier retreat a short distance, or 

+ , the m& at its lower end be trenched by the Cbhchatnn Riwr 
acr aa b drain the lake, there would no doubt be found a, large wlume 
of M m  bsde in the a m  now covered by the I&. 
V W  aeK-At many placxs thmughout thIa mgion where fresh 

eJtposures are a d a b l e  a bed of volcanic ash may be o k ~ v e d  on tap 
of the deposits left by the old glaciem bnt beneath a lager of vege- 
h l  m&riel and turf. The depth of the ash differs fram place to 
placa, as does the thickn- of the soil and turf under whiah it lie& 
There are places on the piedmont ridge, northe& of the Straight 
River and above the altitude to  which brush p w s ,  where pembtent 
?ow bath have prevented the growth of moss or heather md where 
~ ~ d e c s b l e  pnt&s,of volmmic ash mixed with mil are e@ at 
the surf- On the southead side of the Strnight Rivsr, 3 miles 

' below the glacier, the terraclie £am shows as much as 6 feet of volcmic 
wh ovrnl&in by I2 to IB inches of vegetal material and mil, an the 
s u r h  of which.-& a forest of l a r e  spruce t- 

On the gltfhw of the moraine of the Harpmn G)ln&q in tha 
Nqddamina Vdhy, d c a n i c  ash that r m p  from 2 to 4 feet in 



thickness was wxm b e n d  s foot of turf. Skill fa* west, in the 
pass betwwn the Chil- .and f g i h  Rive- 4 feet of ,qele-buff 

. to bmwn volcanic ash was wen immediately below t h  turf. 
Similar occumnw of ash were ohawed in 19?20 at a d  hcaJi- 

ties in the Skwenta Basin.*' At that time if was no+ known that 
M m t  Spurt. is an active mlearzo, and the mum of khe ash wwi not 
detmmined. The observations in that year* however, -her with 
those in 1823, &OW that a relatively m n t  fall of aah m v e d  a large 
ares to the we&, north, and east of Mount S p m  and p b a b l y  to the 
muth dm. No other volcano from which the ash could httvecome 
is hewn nearer then Redoubt Peak, 60 miles muth of &is arw-and 
as Mount Spnm is d l  active and liea about in the ce&.of the. tam , 
of the ash, it seems almost certain that an explosion h m  h t  vol- 
cmo snppIid the ash in the surrounding region. . . 

The ash ia gmlogically very recent. It occum on the d i m  of 
morsines in the Naghhlamina Valley that were not hid d o n  mtil 
the main glacier in that valley had dimppeared, a d  it now lies rn 
mrfacas that bsve suffered little erosion since the mh fell. It is 
burid by a few inches to a foot or two of mil, and on this so2 grow 
tmm that must b at least 200 years or mom old. Apparently the 
ash wm e j d  seveml hundred but probably less than a t h d  
.vertm @go. w 

r e m u s  m 
The rocdm of jgneom origin in the Mount Spurr e o n  indude. 

rehtivel J old g r i e h  and schists, LP& flows, and tuffg of M m i c  
age, late Mesozoic granitic intrusive rocks, and the lava4 breocias, 
and eruptive volcanic materials Erom Mount Spurr, which range in 
age from k n a  almost ta the preeent. The gneisses and s c b  
have already been described (pp. 155-1561, and the Mesozoic lavaa 
and tu%s, which are interbedded w-ith dimentary materials, heve 
been described in.mection with the Mesoaoic sediments. 

T7.w mu& mnspicuous &gIe group of m% in this mgion; on 
I 

acmmt of ita widqread  distribution and of the rugged bpogmphic 
f o m  produced from it by erosion, is that wbieh includes the grsn;tic 
i n t d v e  rocks. Granitic rocks mmpy much the larger won of 
the mountain pmvinca in thia region and belong to the @at group 
of intnmive rotdm that extends from nilsmna Lake northward ta and 
beyond Mount McKinley and constitutes a conspicuous element in 

UClpp*. PI. R., Tbe Shentns  w o n ,  Alaska: O. B. Qeol luwey BEll. 791, e8684 
1828. 



Aladm Eange. The mountainous portion of the region here con- 
&bred ia entirely made up of granitic & except for the more 
zwnt  volcanic rock of Mount Spurr snd cmhin relatively small 
amas of p e i s  and of Mesozoic sediments, lavaa, and tuff& T h e  
p e a t  intrusive masses of granitic material are commonly gray, 

- though more rarely of s pink hue. Thin sections cut from a dozen 
specimens fram different parts of the region show only one rock 
that would be clclasaed mLa diorite, and the others lsre all granites. 
Later d i h  that cut the granites indude both rhyolite and diorite 
parphm, and &ill later are more basic types that include augitita, 
ppxenite, diabse, bndt, arid b d t  porphyry. Tbm badc dikes, 
dthougb fheir dark m1ors1 are conspicuous in contrast to the lighter 
mlm of the granite, are not quantitatively abundant. 

The gmnites have a considerable range in color, texture, and mm- 
p m i h .  Bpecimem mUected within tn few hundred yards of one 
another r a w  from a fairly coarse dark-py hornblende granite 
conth ing  qua*, orthoclase rtnd plagimlase, hornblende, apki te, 
zircon, and iron oxid= through finer-grtsined light-gmy biotite gran- 
its contuining qua&, orthoclase, acidic plagklase, biotite, ilmenite, 
and titunite ta a newly white sugary-textured aplitic granite contain- 
ing qu~rh,  orthoclase, wid acidic,plagidase but with B very small 
pmpwtion of muscovite and biotite or other dark minerals. In 
places, as in the extreme headward basin of tha Nq$shlrmina River, 
s common p h w  of the granite is a coame-grained pinkish-gray gran- 
i b  porphyry that is studded with prominent orthoclase p h e n o ~ r ~ .  
Many of the pbenocrysh are euhedml and lattsin s great& diameter 
of 2 khea ar mora. Tn the same vicinity occur hornblende phases 
in which & pmprtion of hornblende m q p  from 25 to 90 per 
cent. 
No pdtive evidence of #a age of the granitic intrusive roek-s was 

ctbhed dmbg this inmtigstion, but it is certain that g d t e g  have 
been Intmded into this p e r d  +on during at least two periods in 
ik history, for granitio pebbles were observed in the tuffs of probable 
LotRer Jursasic age end these tnfls wem later cut by other granites. 
Yoat of the granite of the region is believed ta bB of late Mesowir, 
a .  In the upper Skwentna region them granites cut shale from 
-hi& was mllected a .fossil leaf that was idmtified as of Upper 
'Cretacmm or Tertiary age and am directly continuous with the sltme 
grsat iatrusim that brought in most of khe granites of the Mount 
S p w  region m d  ate probably a pa* of it. In the basin of the 
Igitna River ths p n i b  cuts the tuffs and sediments that am'&&- 
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Bsd:r, of Meaomic aga and contains blmb mid fh$&tt% d the 
still: alder schiata of the Nagishlmina Bash. It ie older thin' the 
m e  beda, and it was b m g h  this gmnite h t  h volcanic vht 
of Monnt Spurn bmke its way to the mrfm. The best evidence 
a~ailable themfore pinta to a Iate Mwzoie nge for EEre bulk of the 

of this region. 

POU:Ama ROC= OF MW#T d ~ a a ~  . . 

' Mount Spurr in % volcanic mass that liers on the esst fmaa of the - 
& d m  Bqp and HO far m ia known i~ the mrthernsroet of m long 
h e o f  craters thst extends down the Alaaka Penhula te the Aldlm - 
Islands and includes Mount Spurr, Redoubt Peak, Uilunna Peak, 
Mount St. dugustine, Mount Katmai, Mount Peulik, &&balr 
Crahr, and many othelwr. Xt i~ thug one of the clbnspioulona mrks af 
volcanoes that border tbe Pacific Omn, and many of theee.moun- 
taille are skill active. Tbe mass of which the high- pmk .h mlkd 
~ o & t  Spurr mmiats of n great outer crnter, now bmched by the 
vallqjj of a number of glaciers that flaw ~adiaUp f mm it, and a can- 
tral cone within this older crater, the high& p k  of the mountain, 
from vents near the top of which qtemn still issue& One amall. mb 
s i d i q  crater, now dccupied by a smdl glacier, wq. ml 
the muth rim of the old, outer crater. 

As has already been shown, volcanic activity.& this b, at 
w a s  long aga as h e  time, the mt having been form& t W g h  
the rpmewhat older granitic rocks. It iis likely that this mountsin, 
like other volc&noes, has been active intermittently, tk adiw perids 
dkting with periods o f  relative qui-CSB. Velcmicn u41 is 
widely scatted in this r e g h  and is found iznmdietely beneath the 
turf, indicating that the Last ~ o l e n t  explosion, probably fmh Wlmt 
Spun, tmk place *thin the last few ceaturieg At p m  mod- I 
erate stearn plume i~ the only indimtion af actidty. 

The roclag of which Mount Spur is compassd include -gaff, 
and la- f l o ~  together with minor swrunta of 6ikm and slb '6hcy 
mgu in cornpadtion brom diorite parphyry, which mmm in minor # 

amobts, to basalt porphyry, which makm up tbe bulk of t b m m ~ -  
h i m ,  A thin section of a qnarbbearing pyroxene diorite porphyry 
showd phenmrpts af plagiaclasa, badtic  hornblende, md augidB 
in a bolocrystallina groundmass of phgioclaw, n@b, W t i o  bm- 
blmde, biotite, magnetite, and ap~tite. The commeest type .sf . 
bas& porphyry consists of a glassy to r n i m q p ~ ~ l l i n l e  
c o n k h b g  phenocrysts of plagioclam-and angite, with small amamta 
of aptih and iron oxides. Another type mmiste of a halocrystal- 



line gr~udmmw of Irrbradorite, titaniferous augite, magnetite, and 
apatite, with phenoc- of labradorite snd augifx. 

YMrb dnmdb-Tha Mount Spnrr region hna & so little 
vhited by white men that only the mod superficial p-g har~ 
been done, and little definite information is available about ih min- 
erel ~esoufees. The few white men who have entered the region 
have doubtleas done some panning for plwer gold, but without rmc- 

Membera of the Geological Survey expeditions of 1928 and 1921 
a h  did some panning but found scarcely a mlor af gold. This 
fail- however, is scamely surprisingt for the valleys have besn so 
m n t I y  occupied by p t  glaciers and wera ao mverely scoured out 
by the iea that there has been too Iittle weathering md decomposition 
of the rocb to release a new supply of placer gold to the streams, even 
if the mlCs WBFO gold bearing. Furthermore, all the lare  and moat 
of the smaller sltreame are supplied by glaciers, carry great quantities 
of p v e l ,  sand, and silt, and are building up extensive gravel flats, 
This process doss not tend to concentrate any hwvy metallic content 
into s sharply d&ned channel or pay streak. It therefore seems % 

unlikely that. extensive or continuous placer channels mill be found 
in mgged portions of! this region. 

T'he possibilities of the p m n c e  of valuable lode depmits in this 
part of the Alaska R s n p  are mmewhat btter. The extenaive m m  
of gran>te intruded into sediments of di%emt q p  have been the 
mum of the mineralization of some of the intarnded mks, as mn be 
smi froin the rpgtj color of those mks ah many p l m  and from the 
p m n c e  of scattered pyrite at many Iocalitiea No deposits of more 
valuable met& were actually observed, but the assdation of lodes 
carrying gold, dyer,  l a d ,  copper, and zinc with granitic intmive 
Mes is so common that any region where such intrusives are pres- 
ent and in which iron mlphides am dundent d-rvw at least a 
careful scrutiny for more ~aluable minerals. 

Cod.-The Tertiary formations of the Cook Inlet d e p d o n ,  be- 
tween the beach and the mountain f m k ,  are h w n  to contain 
lignite, and in the vicinity of Tyonek a section abut 1,000 fest thick 
bows 24 coal be& ranging in thickness from 1 ta 15 feet, This 
formidion is hown 'h crop ont at mmy places tbughont the pied- 
mont srea and is probably p m n t  in m& of it, though pemUy 
m y e d  by ghciad deposits, gravel, and vegetation. Too little is 
known of the section or of the structure of the bed5 to warrant any 
rsthrde of the amount of cod pmnt ,  but it is undmbtedly large 



a& m y  be a v e l d  r e m e  of h e 1  at ~ o m e  W t  tima At pre& 
ent tbia a d  has no d u e  for other tfisdl d d d y  l d  w a  Much 
httm ma1 is now baing mined in tha M s h d  Valley and in the 
Nmm~ field, and numema q m m m  of coal are Itnm mnnd 
Cook hJet and in the Suaitna Basin that are more &ble to tranm 
portation and probably of epnaIly good or biter quality. h n t I y  
developed m e t b d  of manufacturing liquid fuels for internal- 
c o d d m  engines from law-grade coals, however, s u m  the pos- 
sible future d u e  of such mals. 
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pwre at the retail price a discount of 40 mr cent in  allowed. 

The m p h y  and -1- oll bg b. H. Broolta Paper 
.M, 1- a27 PP. 

Tbe Al- mining Xndnstry in lW7, by WIUp IS. Bmith. In Bulletla 810, 
1988. Free on appllcatlo'u The p w  volnmes in thlrr are Bulk- 
tlns P561, 1904, 15 cents; 284,1905, 25 cents; 314, IsOB, 30 wnta; 344 l W ,  
4 cenb: 319, 1909, HI mnta: 442,1909, 40 cenb: 480, 1il10, 40 cents:  Sa0, 
1911, M) cents: W ,  1912, 25 cents; 592, 1813, go cent@: 622, 1914, 30 mta; 
&92 $916, 35 cents ; 802, 1916, 75 centa ; g92, 1911 ; * Tl2 ,  1918 ; 7l4, lQlg ; 
Z2, xm, 25 centa ; m. I o n ,  25 cents ; 165,1922,M centa; 113,192$40 m m  ; 
?IrS, 1W. # center; 782,102% 25 cents ; 7W, 1928. Frea on amlicatlon. 

W w m ~  -ten from the Pnciflc seaboard ta FnhbanIrs, Alesb, by A B. B m h  
In Bnlletln MO, 1912, pp. 45#. W cents. 

Qeolwc featnrea of Alaukan metaUiiemu8 lodm, by d E, B m h  Io Bulletin 
a, 1911, pp. 43-93. 40 centa. 

Tbe mineral d w t a  of Alaeha, by A B; Bmka In BnIletln lsl4 pp. 
3- 80 cent& 
M coal and i ta  tlttlht~m, bg A IL ~rnk h r # ~ ,  mprinted 
1011 Bp. 43-100. 10 .cents. 

The preparation and ISM of peat as a fuel, by C. k Dnvia In Bulletin 442, 
1910, pp. 101-132 40 cents. 

* Y e ~ a d ~  and cmta of grad  and glnwr mlnlng In by C, W. Pnrin%im. 
Bull& 283,1Bm, 2TS pp. 

* m p h i c  dl&harr d Alaslca, by Marmm Baker (aeFand editton, prepand 
by Jsmea McOomfck). Bnlletb m, 1908, fDBO pp. 
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an&. 
The me nf the panoramic camem in tmmmphic wmey'h& by J. W. Badey, 

Bulletla 86?,1917,88 m S5 cents. 
The mtcieml wrhgs of kTaska, by Cf. k Wmln& Water4ltg@y Paper 418. 

1at7, Ulll pp. 2B mtEL 

!The futmre of Ala&a mining, by A. H. Bmbs. Bnlletin 7l4-A, pp. 647. 
cenlm. 

Prellmlnarg rqmrt on ~ 1 W m  in Alaska by G. C. Yartln Bnilettn n9, lfEl, 
m pp MI m t s .  

The -1c atratlmphp of Alaska, by a. C. Ma* Snbtln '77% 1BBS, 481 
pp. TB cents 

Tbe Wmr thhlmmsl flora of MMW, by drtbnr Holllck, wfth a dererfptlm of 
the Upper O&aceone plant-bearing bed& lsr a. C. Mmith. 

Tertlarg d m  of Alaska, by Artbnr Rollick. 
Immm geolww of &dm, bg b B. Mede, jf. 

M&p of Ma&a (A); U e ,  1:WM,000; 1927- 10 cenb wtall ot 8 aenb whole 
mla 

Map ofAbka  (a); d e ,  l :~OOblOOIF ;  1m8. f cent W I  or dve for8 centlr 
whobsmle. 

Map of Alaska, shudw dbmbutlon of mineraL depodtu; X: WOO,@lM; 
1W5* 20 centa ta or f 2 cents whohle. ' 

Index map of indudtng list of pablfcatlorm; d& 1: b ~ ~ :  1927. 
m w  appxicatim. - 

Rellei map of Alnska (Dl ; -1% X: %600,0M); la. lk3 mkta &Ll or 30 &tm 

!l!h Jlmeatl gdd belt, by A. 0. m c -  ~ g .  1-rSI, m d  A OF 
+irn~@ Inland, bg O. W. m g h t .  pp. 1 8 8 1 ~  Bull& 2 8 7 , ~ ~  ~ g l  pp. 
76 csnta. 

Reoomaismnce an me Pacific met from Takuiat ha A&k W, bg EWt 
' 

Blackwelder. In BnUetln a 4  1907, pEr SO mta 
The Ketchkan and Wranwll mining dbtrfctq by F. IL mmd W. W m t .  

BnlletIn 347,1Wf5 a 0  pp. 60 cents 
m e  Paaatat Bay region, A h a h ,  by R 8. Tafi and B. S. mer* 
Paper 84,1809,183 pp. 60 tpnts. 

Occurrence of iron or: near H a i w  by Adolph K n d  In BcWttn 44% ISIlO, 
pg. 14-146. 40 cents. 

0801- of the Bmem Bay Won, b~r Adolph KnopE. BulletIa 4M, 1W l5B 
pp. 20 c e n t a h  

The Bkl~k RL~er.resiw1, aotlthweatm Ahk% by Adompa Blilletln 60a, 
181% 61 Pp. 28 mta. 



mats. 
The m- at Tabtat Bay, ia B!ptemk, XSgB, bg R 8. and Law- 
reace ~art ln .  ~ 'o~M-I  Paper 89,1912,1~ pp MI cenk 

. A barite d&t near Wmgel l ,  b~ E. F. Bnrchard. In BulMh 1- 
pp. 109417. 60 cenis. ' 

-logy and ore B&tm oi Copper Monntatn and m a n  Penfntstih b~ C. W. 
W&$t Profesdmal P a m  87, 1915, 110 m 40 cents 

*The and stratlgtnpby of CIraPlna and Mll&@do f m d s ,  
T h e d m  Chapin. In Pmfmdcml Paper 120,1918, #-;LOO. 

*The gmlogy end mineral resources of the mPst met of Chi- Island, bp 
IL M. merhk In ILMIetin 692, 191@, pp. 091-B. 

me Fafcnpine dlatrlm by 8. Y. Eakin. m e t l n  1919, 29 pp 20 centa 
Notes the Unult-Balmon m ~ e r  region, by J. B, Mertle, jr. Bulletin nd-B, 
1921, pp. 129-142. I 0  cents. 

. mmfile deposits of muthemtern &aka, by El. IF. Burchafd Bnlkth 682, X920, 
118 pp SO ceoh 4 

Water-poww hve&gatl:om in sonthewkm Ahmh, bg U. H. mutldd. In 
Btluetin 722, 1922. 26 mts. SLmllar pmvions repmta in Bnlletlns &PZ 191% 
35 cents; 882, 1911, 76 centa; *W, 1019; ,712 1820; 714-B, lsZ1, 10 cent& 

Ore & q d t s  of the W m w  Mver distri* Portland Canal w o n ,  by L. G, 
Wwtgate. In Bulletin 7Z2,1$22, pp. 117-140. 29 mta 

Mineral deposits d the WmgelI district, bg A. F. Bnddhgton, In Bull& 
739,1m, pp. Ln-76, 26 rents. 

Mlneml Invepltlmtima ln ~ u t h ~  h l a e  in r924, by k F. 3 ~ d d h g k m .  
In Btlnetln 183, X B n .  pp. 442 40  cwts.  Slmllar r e p ~ r t  for IRB h Bulletin 
TEA 1926, m. -7-139. 40 mb 

photographic survey8 In aontheaetern dla~kri, by F. H. MoBt and R & 
8agenL Xn Bnlleth 181, I=. pp-. Free an applhtton. 

Oeow and ore depoaltn af the Jm-n dleMct, by H. M. lagla 
Q w l o g ~  and mheral d&ts af mnthmstern Alaska, by & F. Bnddhgton md 

Theodore Chepln, Bulletln 800. 
Oeologs of Hyder and vicinity, wlth n ~ M ~ C B  ut ChieItamln- Blviw, .. mutheratern dl-, by A. F. Bnddlngtrm. Bulletin 8V7. 

Juneau gold belt, Aladra; scale, 1 : 250,000; compiled. In Bulletin 287,1908, 75 
oeotk Not i w e d  wiamtelr. 

$mean @l (No. m1A) ; stale, 1 :  m; 1% by W. J. Petm. 10 ceata 
mtdl or 6 cwta wholmh 

Bmm Bay apeclal (No, S W B )  ; scale l:6!&M)(1; 1908, by R B. OMvar. 10 
cmts or 6 cents wholeale. A h  contained Ln Bnlletln 444% 1911, 
a0 ceata. 

Kmmn Pedmda, Prhe  of WaIes bland (No. W A )  ; male, 1 : 62,MM: by D. C. 
, W i t h m u ,  R B. bjargeot, and J. W. Bagleg. 10 mte retail w 13 ceots 

wbolmaIe. bleo mmiained In Profeedona1 Paper 81, 1916, 40 mmts 
hppw Mounhfn and PlcInitg, Prince Q t  Wdea Idand (No. MOB) ; ~de, 

I:-; by R a. B m t .  l a m b  reW or 6 mnt8 wholeeale. Alao con; 
Wmd In Profeeslod P a m  87, 1016, 40 -la. 



~ w - r n -  -.; a e .  I: m,m; ma b J. W. ~a%ey: ~f%:cmti+ ma' 
a a sohnaorr. IP Bulletin m s mta ~ o t  i n a t l ~  ~epata*. 

-=:end vbMt;r (No. 68m) : mi-, 1 : 24,m ; 1818, bg D. (3. W1.-. 
20 Rtafl OF I 2  teats wblcaale. 

and ddnitg; mle, 1:a,600 (No. MW) ; Im, by EL M. W i h .  10 
cenm ~ t d l  or 6 mts wholesale. 

CWIm& of the mtd CQqm @don, by W. C. YendenfdL ProfdLl 
RIW 41. ~ m ,  Isa pp. M) centrr. 

Gea1.gs' and minecal reaomces of CwtrroElm Bay -on, b7 G. C, M&ttn. Bul- 
letfn'S36, lW3, 141 ~ r l .  70 m t a ,  I 

Mineral m u m  of the  ITotdnaaitlna region, by F. XT. Mom w d  A. Q. 
Maddren. Bulletin 874, 1kM0, 105 pp. # [)cents. * Xlneml m n r c e a  of the NaWna-mte  Blver d M c t ,  by E: 3E. YamL &ad 
Adolgh Knopf, with a &ion on the Quaternary, by S. R. Cappe. BuMln 
417, 1910, 64 pp. 211 m t n .  

Wnnaissance of  the geologg and mineral of PrLnma W i k m  Eknmd. 
by U, 8. Grant  and D. F. HiMns. Bull& 443, W O ,  88 pp, 45 cents. 

Oeolo&g and mlneml resoarces of the Nizlna &IsRict, W F. H. Moist an@ 13. R. 
Cappa Bnlletin 448, 1911, l l l p p ,  40 cent& 

Headwater -one of Qnlkana m d  Ruaitna myern, with amunts of the Valdes 
Cree  mud Chlmchlna phcer dhtrlctp, by F. B. MofiL Bulletin 498, 1012, 
82 pp. 36 en&. .. . 

h r d a l  gladem of Pri~m WUUam Bound ant3 Rmal Peninsula, by U. 8: Cilrhot 
and D. F. Higglaa Bnlletln 528.1913,76 pg. 30 cents. 

rn -inley bite drstrlm by memiore m~tpbn. In Bulletin ~ a ,  IO& $p. 
711-80, 2Lt cents. 

QleoFw of tbe Ha&ta-B-er region, b l a n k ,  by E H. Yomt, BalEstin 57fi, 
1914, pp. 30 cent& 

Mineral depwlta oi the Snkatssa dialxict. 6p 4.0. YadQ#r. Xn BnlWln m, 
1014, pp. 1I%1153. fW3 cent+ 

' The port Wells gdd-bde dhMct, by 8. T, ;lahasoa f n Wetin. e8$1a,- pp 
19&e86. 60 cent@. .. 

?I%P mlogg anfl &d reso- d Kenal P a h m r ~ a ,  bjr GF. C. Martla, B. Ls 
Johnson, and 11. 8. Orant. BnlIetIn W ,  l0m, 243 pp. 

The gpld and mppr deposlb of the Port Vddes dlatrict, bg B. 4. Jahmwn, In 
Bulletin 622, IBlb, pp. 140-288. 30 cents. 

The Egiamar dlatrict, ;by 18. R, C a m  and B. L'Jo- Bnll&h 60fi, m h  C 

im fth 2s m t s .  
.A watePptrtRer -abawc8 in swth~tral  AIasLs, bg C. B, B h w o d h  ' a d  
R. W. Davenport, Watm-B@g Pnger 372, 1016, la gp. 

Copper deposits of the Latmcbe and Knight Island Wrl&, Prltm WCMm 
kmd, by B. XI. Johnson. In Bulletin WL4 1917, pp. 1-220. 76 aft 

The M~&!na-@.~tna e, by TheoUom Ghapln. Balletin 888, l W ,  87 f i ~ .  
26 m t a  

The n m  C l d h  TaYley, & F, H. Y o a t ,  wlth r M f l o t l  d the ignewe 
rwksl by R M, Overlmt Bmltetin @7E, W B ,  82 26 cent8. 

*PLatlnmn-bmthg aarfferm grsvels o f  Chhtochlna lU*, by Theo8bm Ipaplh, 
In Bull& 892, 1919, pp. 157157141. 

.>v I 



%bbg an Prl- w n b  ~orm%* rn B. L. J O ~ X I I L  In BUII& 892, 181~. 
EbUar p d w s  rep~rts  ie Brtlldn~ 69a, 1PI4,80 cent#; 822, If316 30 mts; 

+ : . 36 mh; 1917,76 cent& 
P < 

-0 Jack Bay met am& deinltg, by B. L Jdbnm~ In BdWn W& lsris, 
PP XaklTB 

*Nickel d w 1 t S  in the Oopper Rlver Vnnq ,  by EL M. Overk& In Bd- 
1eUn nz, 1910, pg. m a  

The Kotsina-Kuskolena d i d &  by F. H M d l t  and J. 8. Mertie, lr. BuILeHn 
746, 1WB, 149 pp 40 cent& 

The metallffemu8 d-ts of Chltfae V W ,  by F, 8. M e  I n  W e t i n  
1$24, pp. 37-72. a centa 

The rrrmrrea~a Qiampr on PrInce WflUam Smmd, F. a M d t .  In B l e t a  
773, 1925, pp. 141-168, 40 c e ~ k  

I)edPgb of ae ChltIna quadrangle, by F. H. M a t  
W1opg of rtpper Nlzlna ILIver, by I?. a. Yd3t. In Balletln ab. 

Central Cqqw~ Riwer wort ; malei 1 : ZW,a00 ; by T, B. CtWlne. In Pmiw 
nlonal P n p ~  41,- W cmb, Not bmed wparately, Reprint in BnLletin 
488. 1912, 3M mta. 

Hepdwater re%one of Cbmwr, Nabma, and Chlrann Etiverrr: male, 1: =,000; 
b~ D. C. Wlthwspmn, T. CJ. &rtTlne, and W. J. Petam& In ProO~ianal 

'Pam a, I-, 60 cents ~ o t  ~ s t m d  mrately, 
CJDntroIler Bag W o n  (No. BOIA 1 ; scale, 1 : 6Z,W)[) : fW7, by III. G. Hamilton 
and W* R Hill. 35 cente retall or 21 sent8 wbol~~lale. A h  dliJopabll~hed in 
Bnlleth 335.1908,70 centa 

Latouche IslandI part of; scale. 1:Zl,lDl; by D. F. Raiggllla In W e t i n  448, 
lalo, 8 cenk ?Jot imed wparate1y- 

Chltlna quadrangle (No. W1) r male, 1 : SOW : Xgl4 by T. GI. Umdine, D. C. 
Wi-n, and othm,  Sale edltim ezhansted A h a  w e d  in BnUetla 
&a, rosa, so mta 

Mxlna db'ttltt (No. BO1B) ; -lei 1 :  82.WO; bg D. C. WttberPllpMw and R BC 
La E o U e t t e  In Balletin 448, 1811. 4Q centa Not M e d  wgarete4. 

Headwater of Ctnlllana and Buflltna Rlvm ; wale, 1 : ; by D, C. 
Wttherspooo, J. W. Bagley, and I3. El. GlfBn. In BulIetIn W ,  lslZ 36 cwEa 
Not h e d  Repammy. 

Prfnm Winlam Sound; scale, 1:W,000; com~ild,  In Bulletin B!B, 1818, 80 
cmta Not limed 8epa*ately. 

abr t  V.TBen dl~trict I No. B02B) ; male, X : ; lDl& by 3. W. Bagley. 20 
cents mtall or 12 epota wholesale. 

The Elerlng Rlvercoel field; scale, I:-; 1&&byG. ). O.e&a ~ E e d t m  
mtail or 16 cent# wholesale. 

Ttm Elhhardlatrict (So. Bozo); -le,l:@6m; t R + H  Ba&litnd 0. B 
Qim~. In  gulletln m, 3B14 26cenh Not f s m m m t e 4 .  

NeI&lna-Bu~itna region ; scale, 1: !ZSO,oOO; by J. W. Bagley, T. Ci. Udbe, and 
others. , In Baetln 868, 10x8, 25 centa ,Not Imed mmateb. 

U m r  CMtlna Valley: scale, 1 r 250,000 ; bg International Boundary CommIw 
nion,, F, H. YofUt:, D. C. WIthempmn, d T. Q. Qerdlne En BuRetin 675, 
1018, 26 cents Not ,hue8 wpmatelg. . . . 

 he ~otgina-~tuskhaaa Otgastrict /NO. MIC j: mte,. s I BZMW) : by c 
W-, 10 mh pnbll~hed in m e t i n  7 6  40 c#b  



CJsoIagk ieccra- In the MaanasLa rind Tfzh@lm bush ,  by 8idneS 
Patge nnd Adolph Bullletln 327, 1m, 71 rn B cents 

i m e  Mmnt McKtnler d m ,  br k EiL B m k  -nnl Paper 70, Igif, 
mPP 

A p w l ~ + e c o n ~ o i m B 1 * m n . x e g f o l q m Q . O . M a r t i n a a 8 F .  J. 
Ratz. Bulletin 486, lM2, 188 pp. 2ti ceata. 

I 

Geology and d fields of the Iower Matanuuh Vafleg, by Q. Q M a d n  .nB F. 
J. Kat& BnIletln b00,19l& 86 p p  30 e n b .  

The Y~ntna dkrtrlct, by IS. R. Cam. Bnlletln -1WS, T6 gp. 20 &mtn. 
*Wiogs and r n l n e d  rawrorcea of BnaE Peninwla, bg Q. a Mar- It. L f o b  

son, and U. 8. Grant. BuUeth WT, 19915, 248 pp. 
Tbe Witlow C m k  dlutrlct, by S. & Capp~.  Bu?letfa W, 1m6, 88 ph 26 

cents. 
The Rroqrl FRM r@m by F. H. M m t  and a. BI. Poglle. BulMn BO&, 10W 80 
pp. N e e n t ~ .  

The PPelchlna-ludtna man, by Theodore Chapin, BtiWtin BB% IOM, 61 pp. 
X5 centa 

Platinum-bearing gold placers of KahLltna Valteg, bg J. B. BbW, jr. Zn 
Bulletin 60a-D, UBfB, pp. -. 16 centa 

*Mlnlnp; d e v ~ ~ e n t a  h the Matanu8ka cod L e l a  by Theodom ilhapdn. In 
Rulleth 714, 1Bn. alm Balletin 692-I), 1QlQ. 16 cents; and Balletla 
*712, low).) 

*Lode dwelopmenb Srm t!m Wlllw Creek district, by 'Phdom Cmnpfn. Ln 
Bulletin 714, 1m. (Eke aleo BnUetln 892, 19fC 86 mb: BulIetin -D, 

' 

IQlQ, 16 cents: a d  gtllletftl 1920.) 
Wlom in the PldniO of Tnrednl Bas, G m k  InIet, W F. H. M a t .  In Bull* 

tin 1m pp. la-147. 25 e m t ~ .  - 
The I n i w  ~ a p  diet* by F. EL M- ~a ~88, ISXB, pp, U T - I ~  

B eenm 
C h M m I t s & X W ~ h J k a G i E  I~letin74%1~&2m I6 

centa. 
# d ~ l r o d m W m l ~ o f ~ r e g l o n ~ ~ ~ ~ ~ ~ i Z w s &  

bg &. a. C a m .  In Bwletia 755, IsU, rn lg.1m. 40 fcllt& 
dn early Tertiary -t in the Pentna dI!Mct, by %. E Cnppll, In BalhthkS 

m, ;m, pp. -1. 40 
Mineral mmmm of the gamisbak Bag regla by & F. mm. In B u W n .  

m3,1€m, p& Isa-m, 40 cents 
A mby-dlwr in A h 6 4  by 8. R. O a m  and N. Ilbmf ia Bull& 

783,1927, pp. M., 40 cent& 
The IniakIn-Chbitna hlamla and the 8nUg fEarbor -6 by F. 8. 

Morn. Bnlletln 789 I ,  60 centzr. 
Geologg d the rimer MaEltllaska Valley, Al- by B, 8. m r n  nitb a m&on 

w tae lpeoua roehe, by J. B. M ~ B ,  jr. Ballam IB1, I=, ga pe. 80 oenta 
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&&-Matan& dl- Ahsk& bg K K. Land& In Bulletin 
m& mT pp. 81-72. 26 cents. 

. rae w t n a  ~ w ,  by 8. R, Cam. la ~unetin 197,192& pp: gf-m ~ r e e  
Qn rtppllcatioa. 

Jm - 
Matmuaka a d  T n k w h n  @on ; scale, 1 : ~ , 0 0 0 ;  by SF. U. Derdine and 8. H. 

E Bargent. In Bulletin 821, 1907,25 cents. Not Iesned wparately. 
Tentna W c t ;  scale, 1: ~ , 0 0 0 ;  by R. W. Porter- BBviaed edition. In Bnl- 

'L 
letln W, 1915, 20 cenb. Not I d  e r a t e b .  

*You& YcKlnley region; mIe, 1: 826,000; by D. L h b m a  In P r o f a d  
Pew 10, 1011. Not b e d  separately. 

*Kenai Penlnsala : arm1eI 1 : 250,000 ; by R. R.. Bargent, J. W. -ley, and athem. 
In BtllIetin 587, l0lh Not issued separately. 

*Moaee Pass and yiciuity; wale, 1 : 6!&500; by J. W. -ley. In Bnlleth m7, 
1916. ~ o t  imaed separateb. 

m e  Willow Ureek district; scale, 1: W W ;  by 0. HI. GiiTln. In Bnlletln W, 
l9l6, 25 cent& Not imed separately. 

Loww M a h n n ~ k a  Valley (No. gOlWL) ; d e ,  1:GMW; 1816, by R. H. Bnrmt .  
10 c w t s .  

Helcbfrm-mtna *n: wle, 1 : S33,oOO; by J. W. Bagley. In BnU&m M3, 
198,B centa Not iasned wpamtelg. 

hhkh4hMtna P e n l d a .  Cmk Inlet region; male, I : E$&XT; 192e, by U P. 
McKinley, D. C. Withempon, and QeruId Fltd3edd (prellmhnry edition). 
Prm on applicatioa Also published In Bnlldn T N ,  l W ,  W centil, 

h h k h  Bay-Snug HarbOr dlatrlct, Cook Inlet regSon, Alaagn; male, 1 : 2tQoOo; 
19% br 6. P. McKinley and &raid Flt&erald (pmlbinarg edition). F m  
on applicatim Also publlahd tn Bnlbtln 788, 1Bn. 60 mt%. 

The Alaska R a m d  mute: Eleward to Yatanwka caal fleltl; scale, 1 : mp00 ; 
1% by J. W. Bagleg, T. 43. GerdIne, R. E Bargent, and &era 50 cents 
2 8 U  or 3Q teats wbdmle. 

.c The A b h  aallmad route: Matan- coal W1 to Yanert Fork: d e ,  
1: 250,000; 1%4, by 3, W. Bagleg. T. G. Qadhe, EL. EI. Bargent. an8 othw& 
60 cenb retell m SO cmh w h o m .  

!i%e A b b  Railroad route: Yanert Ebrt to Fahhmka ; acale, 1: ~ 0 0 0 :  lW4, 
by JJ. W. BagIey, T. Q. Uerdine, 8. H. and other& 60 mnta &all 

7 ' or SO mmta whol~eale. 
Urwr ILbatanuaka ValPeg; mle, 1 : 82m; by & H. B w t  In Bulletin 791, 
19e?. 50 cents. Not 1- neparakly. 

+~ledosy a M  mineral momm oi parts ot +ka feninwla, by W. W: , ~ t -  
mwL rinIl€ieEem, 19'11, B 7 p p  

A gaol* mnnaimance of the XLLamna region, by U. U. Martin and F, 3. 
Kata. gOHetln 486,1912,188 pp. 36 cents ' 

Yhmal deposits- of HodEak and the nefghbdng i-dq by Q. C. Yma .a 
BmMedn 642, m8, pp. Za-m. !B centn. 
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