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PREFACE. 

The wveraI exploring expeditions which have traversed the 
Susitna basin eince 1898 have determined its larger geographic and 
geologic fsaturea. Same areal mapping has also been done in the 
eastern part of the baein. Up to 1911, however, but little was knam 
of the geology and mineral resources of the wmhm part 01 the bash, 
includng the Yentna p h e r  district, which hw made an annual gold 
output since 1905. The invmtigation the mults of which are here 
set forth was undertaken ae a part of the general plan to  survey the 
productive raining districts as rapidly as funds permitted. 
In the course ef a very brief fidd season Mr. Capp has been able 

not only to  map the larger stratigraphic units of the district but also 
to study in detail mmt of the occurrencss of auriferous gravels. An 
important seault of t l is  investigation is the determinatidn of the 
relatiom of tha gold placers of Cacbe Creek to the recent physi* 
graphic history, Tncludiag the advance and reti-eat of the ice aheet. 
Mr. Capps has also obtained svidonce of the Tert iq  ago of the 
g r a d  sheet which overlies the Eocene beds of the region. Them 
gravels were formerly rogarded as Pleistocene. This affords addi- 
tional evidence of the Tertiary age of the Nonana gravel iu the 
Bonnifield diatriat,' located on the north side of the Alaska, Range. 
The assignment to the Tertiary imtead of to the Quaternary of the 
beavg gravels which mantle the foothills on both sidaa of the Alaska 
Range will n e d t a t a  considerable change in the published inter- 
pretations of the physiogrsphia history of central Alaska. 

ICappa. 8.  R., The Brmnlfinld regloa: Bull. U. 8. Qeol. Survey NO+ Mi, 1912, pp. 32-34. 
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SKETCH MAP OF THE GUSITNA BASIN, INCLUDING THE YENTNA DISTRICT. 





THE YENTNA DISTRICT, ALASKA. 

LUCATION AND A R U .  

The Yentna district received ita name from Yentna River, the 
largest tributary of Susitns River from the west, the junction of the 
two rivers being about 25 rnilea above the mouth of the Susitna. 
The area embraced in the Yentna disfsict, as that term ia co~nmonly 
used, Ziea dong the southeast base of the Mmka R q e  nnd includm all 
tho drainage basin of Yentna River &hove the mouth of the KaEliltns, 
except the bash of the Skwentna, a large tributm-y from the south- 
we&. The poeition of the district aud iB relations t o  Sdtaa River 
and Cook Inlet are  shown in PZate I .  The accompanying msp 
(R. II, in pocket) shows what b Lmom of the geography hetwcen 
meridians 150' and 152" west longitnde and parallels 61 " and 63" 
north latitude, but the descriptions in the faIlowing aro can- 
fined tn a trhgular m a  of about 2,050 square milm (PI. I), shown 
in the cmter of the map and bounded roaghly by 17entna River an 
tbe southwest, the Susitna Iowlaad on the east, and the rugged por- 
tion af the Alaska Rmge on the; northwat. 

Belorn tha work w& done on which this report is based little was 
latown of the geology of the region between Yentna and Stmitna 
rivem beyond a f 0w facts of a -era1 nature wbich had beer1 gained 
from various sowrm. No attempt had been made to map the 
geologg or to 1- the relations between the various  formation^. 
In 1898 Spun a asoended the Yentna to h e  mouth of the Skwencna 
and traveled up the valley of that stream, but in his journey along the 
Yentna he wrrs able to obttbin little infornmtion about the- geology 
of the crountry to the north. During the same par  Eldridge W e  

- .  

Bpw, f. E., A rwm&wma In wtb- Alaaka In I N  m h t h  Arm. RepL U. B. Ud. 
B m ,  pt. 7, IW, gp. 91-281. 

'ElMdm, 0. B., A Kcmdmuw In tbe Brrsitus baain sn8 -t M t o r y ,  A b k B ,  In 1888: a 
pp 1 4 .  
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10 THE YENT'SA DISTBTCT, ALAS= 

tm exploratory trip up the Susitns and into the Tanma basin and 
mcorded many fwts abont the geology of the range in the northern 
part of the Smitna basis. In 1902 Brooks and d d l e ,  in their 
exploration of the north side of the; Alaska Range, went up Echatnn 
River and secured a gmlogic section of the rmgm along their rouh. 
The results of all these early invmtigations have been e m b d i d  in a 
wcantly published report.' 
The conditiom under which these explmtim werse 4 6 d  on, 

however, rendered it impwible for the gwlagic \wrk to be extended 
more than a few miles on either side of the mute of travel, and as both 
Yentna and Susitna rim lie in broad, aIluvium-fdled basins, in which 
there m few bedrock expoam along the streams, the geologic mndi- 
tions in the upland area between them were unEmown, except for a 
few fach gleaned from reports of prospectors and miners who h d  
visited tho region. 
In 1906 a rec~nnaWw topographic w p ,  mvmhg appmxi- 

matdy the area considered in this report was d e  by R. W. Po* 
under private auspices. Thia map has already been published ' and 
with a number of additions and corrections by the miter ij again 
publisbgd here (PI. 11, in pocket), and is used also as the bsse for 
the geologic map (PI. 111, ia pocket). 

GoEd was h t  discovwed in the Yantna district in 1905 by a pwby 
of men who s t a r b d  up tho Susitna by boat, intending to go to Valdez 
Cmek, a headwater tributary of the Susitns from the northeast, 
Above the maLin forks of the river they encounted mch difficulties 
h t  they changed their plana and m n d e d  the Chtditna and Toki- 
chitna to Rome M e ,  where they establishad a baao oamp trom 
which they aada proppecking trips tkat rmulwd h the discovery of 
gold in the P e h  and Cache Creek basins. 

Since 1905 pmshcting and mining b v e  been camid on contin- 
uously, and although gold has been found to have s widespread 
h t r i b u t i ~  throughout the area, it has heen obtained in paying 
quentities only in the so-calIed Cache Creek csountry, in the basin of 

Creek, and at a few points in the valleys of Lake Creok and 
Ghiltaa River. During tbe season of 191 1 a new impetua to pros- 
p t ; n g  was given by the discoverg of rich ~ E - F  ground in the 
benches above Dollar Creek. At preeeat the whole ecanomic value 
of the district k in ita placer gold, no valuable lodm being h o r n .  
Lignitic coal o c m  at many p l m ,  but its quality is too poor to 
attract much attention, as better rsnd thicker coal beds ocour a& 
easily aceeasible points on Cook Inlet. The coal has, however, some 
value as fuel for local use. 

r B- A. R., The M m n t  ktcWdey Moa, Abkrm: Prof. Paper U. A. Oeol. BuWey No. 70,1811. 
8 Idem, m, W. 



As ifmelopmeuts over a period of ~everal years &owed tkat the 
placer gold production from t.he Yentna dktriot was ataacly, and the 
mining population was gradually incraising, it became desirable to 
l e tu~  more awwately the conditions under which the gold occurs, 
to discover if possible the source from which it was derived, end ta 
aswrhh as far rn possible the extensions of the arm ia which paying 
conmntratiois of gold were likely to occur, as well as to m p  meally 
the distribution of the rock formations, and to Iearn their relation to 
one anot.her. For this investigation the writer was detailed, trcoorn- 
panied by J. M. Charles, packer and cook. McDougall, at the mouth 
of h k e  Creek, reached on June 9, 1911, by launch up Suaiha 
and Yentna rivers. At this point three homes were procured as pack 
abimals, and the party pmceeded directly t o  the p!rtce'~~mj,ing dis- 
trict on Cache Creek, where actual field work began on b e  26 and 

-was continued until September 13, a period of 90 days, during which 
an ares of 2,050 square miles waa mapped. It will thua be seen that 
time was available only for a hasty investigation of the conditione 
at the various pkcer mines, and for detarmining the more important 
fa& about the surface distribution of the different rock formations. 
TIMI boundaries given on the raap (PI.  111, in pocket) can therefore 
be regarded as accurate only in so Ear rrs t.hey show the general 
distribution of the formations. The smaller but none the Ims impor- 
fanf dotaila of structure, distribution, and relation of the varioua 
formatiom remain for a later, more detailed investigation, which dl 
doubtless be made if developments in the region justify it. A 

- preliminary report an the mineral sesomws of the Yentna region 
has already been pub1iqhed.l 
The writer wishes to e x p m  his gincore tnlrs to the miners and 

prospectors of the region for their hearty eoopemtion and unfail'ing 
hospitality, mpeciaUy to Mr. C. P. Morgan, who made a considerable 
sacrifice of time to aid In the work and sapply infamation, and to 
Mr. R.  M. Mathieson, who furnished a tmveme of Cache C-reek md 
parts of ita more imporbant t.dbutaries. 

GEOGRAPHY. 

DTCdINAGE. 

Tha Smitrra is the master stream that recei~eg dl the southwd 
thinage of the AEaska Rmga for nearly 300 mil=, memured along the 
crest of the range. From the wast it is fed, in the region under dia- 
cussion, by ChulitnaRiver and its tibutmy the Tbkichitna, by Deshka 



River, and by the Yentna. The ToEchitna is e short stxemn-2ittle 
more than 25 d m  in length-which receives the drainage from 
one small and kwo very large glaciers. In tho mountainous upper 
portion of its course it occupies a bmad f ie id  trough, which extend3 
eastwwd to the east basle of Petem Hills, beyond which the valley 
walls become lower, and the stream enters the lowlands of the wjde 
Susitna. basin. Below the small glacier in which the rikr heda it 
hwi the character of mwt glacial s h a m s ,  being heady charged 
with gravel and silt and spreding in a multitude of channels across 
s wide valley Amr. ZPLle channels shift comtmtly, the stream cutting 
nway the banks at one place to d e p o s i t  the mshrials at another. 
Of the Deshka little is known except that it recaives no water from 
the mountains and that its coume lim wholly in the Susitna lowland, 
roughly pardel to that of tbe Suaitna. It j o b s  the Sueitna about 10 
mi les  above the mouth of the Ysntns. 

Yentna River is the 1-t tri'butary of the Sdtna. It rises in the 
rugged mountains of the Alaska Range near Mounta Bugsell and Dall 
and flow aauthemtwad t o  ib junction with the Susitna, about 25 
miles from the coast. It receives much of its waters from the glaciem 
and snow Eelds of the higher portiom of the rmge, but as the moun- 
tain mam at the head of the r n h h  forks of theYentna blower than that 
portion whiah lies farther north, the gleciers there are emder and 
the valley is free from ice much farther into the mountains than are 
the neighboring ~ d e p  ka the norbh. Above the Junotion of the two 
main branchm which form the river both streams have the char* 
hristica of other glacial streams, with many branching chennela 
and wide axpama of bare gravel and s a d  bars. Below the junction 
of the hsdward fork4 the river maintains a more definite channd, 
with few islands, and is easily navigable by light-draft launchm. The 
principal tribu- of &he Ymtna from the north iq Kahil tna River, 
which heads in the prst Kddtna Glacier. This glacier lies in a bmin 
which is dacul t  of a~ceas md much of which is stiU unmplared. 
It is believed, howemr, that the glacier recsiverr ice from the slops 
of Mount Foraker, and it is ~ i b l e  that it drains some of tho anow 
fields on the southern slope of 3iount McKinley. The glacier sends 
ita terminus out beyond the confiners of the higher mountah and at 
its lower end is nearly 4 mila wide. Below it Khiltna River is turbid 
and spreads with many channels and elougbe a c m  s b m d  Aa t which 
lia at an ele~ation 1- thm 600 fmt above sea level. Thh Rat nar 
mm noticeably about 15 mila below the glacial source of the stream, 
m d  for much of the remsinder of ita course to the Yenha the river 
flaw as a aingle stream through a narmw canyon-Eke valley. Be- 



twem the glacier aarI the Yenfna the river receives water fmm severraI 
large cmks whose basins lh below the level of perpetual snow. 
Lake Creek, which joins the Yentna 8 miles above the Eshiltm, heads 
in high mountah between E;ahiltna and Yentna glaciers, and 
dthough ita basin contains no large glacier many of ib headward 
tributaries are fed by amall iee fields. A number of thasa drain into 
Cheiantna Lakej a body of water 73 d e s  long and 1 mils wide, whioh 
oczcupiee the lower end of the mountain vdey and which at its lower 
end gives rise to Lake Creek. Above the lake the glacier-fed aherama 
me muddy with glacial silt, but below it Lake Creek is clear and flowa, 
with a sluggish current, to the sou thew t as far as Willow Mountain in 
a shr3.10~ valley, across the surface of the upland plateau. East of 
Yenlo I3iUa the stream has entrenched itself and lies in agoge which at 
the mouth of Yenlo Creek is 250 to 300 feet deep. Though this gorge 
the creek is swift and rum in a series of mpids over lmge bowlders. 
Xesr the mouth of Lake Creek the vdey widens, and the stream 
gmdiant becomes more gentle. The mmt important tributarim of the 
Yentna from the south are Skwentna and Kichatna rivers, but they 
lie ouhide the ama with which this report is concerned. 

Yentna, Kahiltna, and Tobcbitna rivers d have their sourGes in 
large glmiera, and their upper portions have rntbtly charmterbtics in 
oommon, due t o  their mode of origin. During spring and summer 
the glaciers melt rapidly, and 1wge volumes of water are discharged, 
fie f l d  usudly re,whhg their culmination late in June or early in 
July. me waters on emerging from bene&th the ice are heavily 
charged with g r a d ,  sand, and silt, and to  this load is added whatever 
mstmid the stmama are able to pick up from the rnordnes and gravels 
of the upper valleys. This heavg load of debria can be carried b j  the 
stre- only where their gradients are steep, and as the vdey dopes 
dimhiah downetrelam the matarids are deposited, the coarse nmhrials 
being dropped first and the finer farther doatream. Such rapid 
deposition causes the atreams to shift their channds frequentIy, and 
for many miies below the glaciers the atreams are ch~r&~hriz,ed by a 
network of branching channels, and bare grave[ md sand bars. This 
deposition causes the gradual upbuilding of the valley floors with 
heavy beds of etream-Iaid deposits, and the widening of the ~ d ~ y  
floors over which the streams wpred. An exdent exaznple of this 
pmmw is to  be seen immediately below Kahiltna Glader, at which 
place a flat h t  treeless expanse of bare gravel and  and stretches 
acrom the vdey for a distance of nearly 4 miles. G l a d  streams 
are q W y  subject to rapid fluctuations of volume during the sum- 
mer, and warm char days or warm rains always ~suse the glacim 
to melt rapidly and the streams to swell. On the other hmd, 8 cold, 
crisp night will cause the sfxetbms to ~hrink, and the early mornixy: 
after such a cold night is p m f d  fop fording the rivers by t h m  
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acquainted with the conditions. In the lah fall and in whfer, whm 
glmiaI melting is at a minimum, the rivem are low and the waters 
are clear. 

IIIELfEF. 

The Yentna district, bounded by Suaitna and Yentna r i vm and 
the crest of the &Irs Range, may be roughly divided into three 
distinct topographic provin-the lowlands, the foothill belt, and the 
A l d a  Range. Of thm the first includea tho lowlands of Yentna, 
Switna, an$ Tokichitns rivers (Plate III, in pocket). It stretches 
west from the base ef the ~alk&tna Mountains on the emt ~ i d e  of the 
Susihe, to the fo~thiUs of the Yentna district, a distance of nearIy 
50 d m ,  and has irregular projactioas which extend up the valleys of 
Yentna, Eahiltna, and Tokicbitna rivers. Most of the lowltands lie 
within 600 fset of ma level. They we charactmkd by broad, aImost 
flat stretches along the main stream and by dighfiy rolling inter- 
s t m m  areas. n e  lowlmrlri me nearly everywhere c a v e d  with 
B~FUCO or mtfonwwd timber, and between the trees willow, alder, 
m d  other bushy pfanta grow in profusion. Tho larger stram which 
mom the lowlands have wellid&ed valleys and moat of them flow 
with a, mift c m n t  and are turbid. The smaller streams, on tho 
other hand, are clear and common1y sIugpi9h and merandoring; they 
flow in poorly d&ed charnels that drain the many m d e s  and 
mall lakes with which the lowland is dotted. As the lowland is 
ma* and difRcult to penetrate on &ocount of the heavy growth of 
brush, it has been little explored, for it offers no attraction for either 
the prospector or the geologist. 

The aecond topogrltbphic province includes the foothill belt that 
liw between the lowland and the rugged mountains to the northwest. 
In this belt are the Dutch, Peters, and Yenlo hill8 and the hills 
at &a hed  of Twin and Camp creeks. In general, all of Ebase hilb 
are smooth in outhe @I. IT8 A), and their d t a  reach elevations 
of 3,000 to 4,000 feet, although at the north end of the Dutch Hills 
aomewhat roughw pssks rise to a height of 5,000 feet. Be twm the 
hilE r w a  and around theb w i n s  is a high upland plain cut 
transwm1.y by the B d t n a  Valby and sharply trtrexldhed by mmy of 
the stream which msa it, but which still retains enough of its old 
surface to be mqpizable. Between Yentna and Kahiltna rivers 
this plain liw at an elevation betwem 800 and 1,600 feet, and at iB 
upper edge gives place to the rugged mount~us of the Alaska Range 
(PI. IV, B);  in the basin of Cache Creek it riPses to a height of abut  
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2,000 feet and is brdemd by ths foothill rrmges. Vqfi t t leof  thii3 
high plain is beady timbed. Scattered groves of spruce cmw in 
fevmable Imli ties, but most of the vegetation consisk of low bushas, 
gasses, and sphagnum mosws. M the producing placer minm &re 
within this bdt. . 

MOUNTAINB. 

The third region, of wry dflorent character from the others, com- 
prises the nrgg~d alpine portion of the Alaska Range. The dividing 
line between it and the foothill belt extonda from t l ~ e  lower end of 
Tokichitns Glacior soutbweet t o  Yentns River at a point a few miles 
shove its f o r b .  Tbe mountains in the lower southeast portion of 
the alpine belt have elevations of about 4,000 feet, but to  the north- 
wmt the range increases rapidly in hoight and ruggehm, oulminat- 
ing in the two great mountains which on clear d a p  may be seen to 
dominate the whole Susitnol bwin-Mount Foraker, 17,000 feet, 
and Mount McKinley, 20,300 feet in elo~ation, the lof ti& peak of the 
contined @I. VS. Between the foot1d.h and the crest of the range 
is a belt averaging about 25 milea in width and including an &ma of 
many tbomand square mllm of unexplomd territory that -is mmt 
&cult of awes8 on mount oi the sharp, toothlike character of the 
~ d g e s  and the glmier-filled valleys. The Maaka Rango, considered 
as a whole, forms a great crescentic c.ur~a, iB trend being in a north- 
south direction west of Cook Ide t  and in an smtrwest d h t i o n  
between the Copper River basin and Tenma River. The Ysntna 
draine an inbmdate portion af t.hs range, in that part where its 
trend is fmm southwmt to northemt. Hero, for a distance of 150 d e a  
mewumd along tbe emf, the m e v e  mountaim are unbroken by 
p-, and the only practicable routes from Sueitna basin to the 
interior are amam the range at one 05 the three neighboring passee at 
the heads of Echatna md Skwentna rivers into the Kuskokwim 
bmh, or across one of the pas= at the hssd of the Chulitna or the 
Susitne into t.he Tmana baain. 

Both the topographic and geologic mapping of tho high, mountain- 
oue area of tho 'I-entna distric-k have been limited to  it# more accowi- 
bla portions, along the f l h  of the range. The topographic map 
thus givos undue emphasis to the rounded and smoothod forms of the 
footbill ranges and presents an inadequate idea of the extreme rough- 
ness and scenic grandeur of the heart of the range. The loca- 
tion and elevation of only a few of the most conspicuous mom- 
t a b  are given, although hundred8 of unnamed and unrecorded pe& 
from 8,000 t o  14,000 feet in height we distributed throughout t,ho 
unmapped ares between the front of the range and its crest. If tho 
map warn complete, it would show that these p a b  occur along nar- 
pw, atoep-sirled ridgas, the space between them being omupid by 
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great glaciem and their branching tributaries (PI. VI, A). The 
erosive action of the extemivia ice bodies which still m a i n  and of the 
much greater glaciers of which these are the shrunken remnants has 
been of prjme importance in shaping the mountaim to  their present 
forma. By the r e m o d  of spurn and irregdaritia dong their sides 
the glaciers have reduced the vdlep in which they lay t~ deep straight. 
sided trough, which, where they bend, a w b g  in broad, swmphg 
cumea, In both the tributary and the main ~ a l l e p  the same dmlop- 
rnent of broadly U+haped, ~traight valleys has taken place. h the 
small vaZ1e8w the hodward growth of opposing cirques has reduced 
the divid~s to serrate, pinnacled ridges. 

XNFLUJ3NCE OF ROCK W E B  ON TOPOGBAPBT. 

Although the tondancy of glacial erosion is t o  reduce all the dividee 
to ~ h q  ridges, tho character of the mks of which the mountains are 
composed haa exercised an important b0uence on the mountain 
f o m .  In the higher parts of the raw the mmt w i d e e p d  mJm 
are of granitic charachr, and from these are produd  scute, almost 
needb1ike aummib and pinnacles. The d a b  along the l h k s  of 
the range abo take on ruggad forms but in a lmser d m  thm the 
granitic rvcks. Moat of the foothill ranges are c o m p d  of a1sM and 
graywackm, but these were probably at one time completely over- 
ridden by glacial ice, and their summits smoothed oE snd mundd, 
ta be later dksmted by the erosion of many small valley glaciers along 
their eides. Cirques were dweIoped by these valley glaciem, but their 
growth was not sufficient to  oblibrate the smooth on t h m  of the hills 
or to notch the crest lhea in any conspicuous way. The grave1 hih 
batween npper Lake Creek and Yentna River have their m distinc- 
tive topographic f o m ,  although the emive eflmte of the glacier which 
once overroda them are dill visible. Thaa  Idla am smooth in ouths, 
but ebarpIy incised gulch- mark the dopes which hare been most aub- 
jected to postglacial stream emion. In the plateau region ~ur- 
rounding the foothills, and in the lowland t o w 4  the east, the larger 
topographic featurea are due to the form of the ~nderl~ving deposite 
left by t he  ice, but the amabler details of surface configuration are due 
to the manner in which the surface mrrteriah were Isid down, being 
of a mild hummock and kettle topography where morainal deposits 
occur snd flab and featurnleas in those places where stream deposita 
are pment. 

C m m .  

The placer cramp of the Y entna distdct, though only about 80 milm 
from tidewater at the head of Cook Inlet, are mom than 200 miles 
from the main line of the Pacif~c coast and have rr dirnate more like 
that of interior Masks than of the coastal region. No systematic 
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1 
.I. RUGGED M O U N T A I N S  A T  T H E  HEAD OF GRANITE CREEK. 

T l i c  dark-colorer1 l ocks  i n  t h e  r ight  foreground are  sl.ztes arid graywackes.  t h e  l i p l i t e r  colored rccks are granitic. 

1; G L A C I E R S  AT THE H E A D  OF HIDDEN,  CREEK.  WEST OF GRANITE CRETK. 

T l ~ c  g l a c ~ e ~  at ?he  right l ies  a l o n g  t h e  con tar t  between the grarl i t ic rocks and t h v  slates. 

/ 



recards d temperature or precipitation are available for the Susitna 
baain, but it is known that the wintern are colder and the, summers 
warmer than along the coast, where the mean cmenta have an equd- 
izing effect on the temperature. The snowfall in winbr ia Ima than 
on the coast, but is heavier than in the Yukon basin in the interior. 
The region is surrounded by bigh mountains on rrlI eidm except 
where Cook Met m~kea a narrow opening, and these mountains 
greatly influence the distribution of the precipit&tion. The numbsr 
of rainy dayrs and the amount of rainfdl dating the summer aeems 
ta vary greatly in indifferent aeasom. R. W. Porter n o w  that jn 1906 
it raind 50 dagrs of the 1 10 he rspent hi the field. T h e  summer of 
191 1 i~ admitted by the &em to have been unmusUy dry, but dur- 
ing 100 days clpent in the area above Cook Inlet it mind steadily on 
16 d a y  and for parta of 9 other daya. 

The sewom consist of a long winter of abut  smen months, from 
October to April, during which the streams rsre from; a period of a 
month or ao in the spring, the 8 ~ s l l e d  " 'break-up," during which 
the s t r e w  become free from ice, and mast of the snow melts in the 
I~wlmda; a shorh .Bummer of %but three and onehalf months, durhg 
which the days are long and warm and vegetation gmwa with re- 
markablo luxuriance; and a fall of few weeks, when the daya am clear 
m d  c&p and the nigh cold, which lasts until the rivem freeze up for 
the wintar. In the fall the stmama become low, and siush iw usually 
forms between the 20th of September and the midde of October, 
cloaingnavigation on the rivers until about the middle of the next May. 
The rivers, however, become free from ice in the etpring long before 
the anow dkq~pesra from their banb. The spring of 1911 was aaid 
to be m m d y  late, but at the mouth of Lake Creek, only 200 feet 
shve sea level, snow st i l l  lay in the timber, in sheltered places, on 
the XQth of June and on the Cache Creek Plateau, at an elevation 
of 2,000 feet, there were large p a t c h  of snow in early July, The 
discharge of the streams ia very low in midwinter but increwea with 
the melting of the snow and even after the snow from the Iowlanh 
have hrgely diaappred. The higher portions of the Maaka Range 
a m  occupied by perpetual snow fields and by great glaciem, and tho 
periodn of greatest floods for the glacier-fed atreams come in the 
middle of July, when the d a p  are warmest and mdting is moat rapid 
in the g l a d  fields. Aa faU approaches and the nights become longer 
md colder this melting decreases, and the stream in mnsequenca 
shrink; for abort time before the freezeup glacial activity becomes 
BO r e d u d  that little water is discharged, and the ~tmlt~11lb3 bewme 
clear, in mtrast  to their turbid &ate in times of high water. 
In those stream that do not receive w a h r  from melting gInciera 

the high-wnt,er period comas earlier, in June, when the melting of the 
. d?7092*-B~Il. 534-1G2 
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winter mom is p t m t .  Heavy rains during the m m e r  cause 
flooda in t h m  et-, but the general tendency is toward s, gradual 
diminution of flow aftar the first of July, rtnd when the snows have 
dbappsared horn their bwins many of the smaller creeb dwindIe 
or go dry completely, unlass tbe run-off h augmented by rains. 

Aa the snow melts away in the spring and the daya become long the 
p w t h  of vegetation is astonishingly rapid. Scarcely hns the 
gmund become bare of snow before the plank- spring up, and a line 
of green follows the edges of each diminislung snow patch, separated 
from it by only R few feet of bare ground. Fmm th8t time until 
froat in the fall the growth is of h o s t  tropical luxuriance. Grase 
of 8 variety known as "red tap" appears soon after the gnaw htlls 

gone, m d  affords good forage for bomea until withered by fmb in ' 

the fall, after which it yields little nourishment to W k .  It is 
abundmt thugbout the Yentna cEistric t, from the lowlanda of 
Susitna River up to elmations of 3,000 feet on the rnouat~in sidsa, 
and p m  to a height of 4 or 5 feet. Many areas hundreds of acrm 
in extent were seen in which this pass p w  densely. It makea 
good bay when cut before frmt ptnd properly cured. Between the 
1st and 10th of June grass sufficient to supply forage for horses ap- 
petrra at McDougdl, but in the higher basins, swh aa that at  tbe 
bead of Cachs Creek, the snow does not d w a p  disappear until 
g a y  July, and horse f e d  ia, not abundant until that time. Horses 
also f e d  freely on plant9 of the genus Equisetum, locally known JM 

horsetail rushm, and on various other plants, but the forage fails in 
late September, and homa can not be worked aftar that time unless 
fed on hay and grain. 

Tho distribution of timber in the region iEl shown in figere 1. 
Throughout the lowlands of the larger river  valley^ there is an abun- 
dant growth of spruce and cottonwaod timber, with some birch on 
the wellqlrained hillsidea. Timber'ia found in the main valleys of 
the mountains and up to an elevation of about 2,000 fat, although 
there is much untimbered territory below tbia leael. The largest 
tress grow on the lower ground; there the spruce reaches a maxi- 
mum diameter of about 24 inches, and cottonwood trees 5 feet through 
at the base were seen. Near timber line the trees are generally 
smaN and scnzbby and unfit for lumber. Above timber lina there 
is in most plraces a belt of dense alder or d o w  brush, which is difE- 
cult to penetrate and which necmitata much chopping for the 
paasage of homes. Alders and willom also grow' thickly in the 
lowlands among the timber and bere attain Eage size, making it a 
leborious task to chop a trail though them. Even in those plam 
where a t r d  has been cut out, continuow travel md chopping are 
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rnoawovered d a m  wm in m n y  pl- o b e e d  ta cad& of dona+ 
shaped hummock CPE. VII, B),  the origin of which is not clear. 

Some edible brrim grow within the region, the moat important 
of which are bheberries and cranberries above timber line and mme 
r~pberri~s,  currants, and high-bush cranberries in the timbered areas, 

Until +he dismvery of gald in 1905 there were no permanent setr 
tlementg of white men in the whole Yentna dhtrict, and very few 
white men had visited it at all. In 1905 there were less than a 
do- men prospecting on the various creeka, and in 1906 it ia reported 
that a b u t  50 men were prospecting and mining on Petam and C d a  
creeks and their tribu tariw, an unremrded number being similarly 
engaged on the headwaters of Lake Creek. No r w r d s  have been 
kept for the yemm 1907 to 1910, but in 191 1 a b u t  100 men were 
war- on C d e  m d  Petem creeks, 10 men in the area between 
Lake Creek and the Yentna, md perhaps half a d o m  on Ei&aaa 
and Nakocha rivers, aouth of the Yentnh, or a total of about 1 16 
withizl the Yentna district. There are no pemnment native settle 
dents in the Yentna basin, the nearest being at Susitna and at 
Alexander, on Susitna River. The Indians spend the summer and 
moat of the winter on the main river, where they have rather com- 
fortable log cabins. The summers are largely occupied in catching 
and drying fmh, an occssional hunting trip k g  undertaken for 
fd meat. The natives along the Srrsitna are familiar wit,h the 
country drained by the Yentna, and make hunting and trapping 
expeditions into i t  in the fall and winter. 

The only practicable routa to the Yentaa districE is by way of 
Susitna and Yentuft river%. During fib summer months the Alaska 
Northern Bailrottd.may be used from Sewad to the head of Turn- 
sgain Arm. From the terminus of the r&ilrod, as well as fmm 
Seldovia and other polnte on Cook Inlet, launches carry bath pas- 
aengem and freight up Susitnsa River to Susitna Station, which is the 
center of eupplios for the Yentna country. hunches make occa- 
sional trips during the summer from Susitna St stion up the Yentna, 
which is navigable for lightrdrdt boats almost aU the, way Go the 
forks of the river. A trading station was formerly maintained on 
the Susitna near the mouths of Talkeatna, and Chulitna rivem, and n 
stem-wheel steamboat plied up the river to  that point. This station 
has now bemi abandoned, and the shamboat taken to another part of 
$laakt~. The mute mast followed to  the placer campa in the neigh- 
borhood of Cmhe Craek leaves the Yentna at ,McDougd, a smaU 
village att tbe mwth of Lake Creek. Fmm McIhugall a wagon mad 



q u i d  h k~teep it open, for the winter m o m  grgsa down the brush 
from eitber aide, and new branch= spring out to 6ll the openings, 
so that in 11, few years e, trail, if left to itself, wiIl be obIiteratad. 
Sphagnum mossea grow p r o k l y  both in the timber and bmh and 

. .- . - - -. . . . . . . - 
10 20 Miles 

. ?u 
Rrnbercd areas Sparsely timbered areas Amas above timber 

above timber line. They absorb and hoId large qaantitiea of water 
and by their protective covering keep the ground frozen in the spring 
long after the bare ground baa thawed out. Above Limber line the 



has beem buiIt, which follows the east bank of Lake Cmk u p t m  
for about 15 miles and then swings across to Kahlha River. A 
bridge. which was built across the Kahiltna wm washed out in tbe 
spring of 191 1, so that it wm necsmwy to swim h o w  at this point, 
passengers c m h g  in rowboate. Beyond the Kahiltna the trail fol- ' 
lorn the high ground along the west slope of Peters Hila and across 
several milea of m s d y  ground, which in summer may be c m e d  by . 
homes with difficulty. Cache Creek valley is reached at the mouth 
of Spruce Creek and followed upward from that point. As supplies 
can be t m p r t e d  overland much more cheaply by 8 1 4  in winter 
than by any means in summer, and as the winbr is the season dur- 
ing which the miners have most leisure, open-cut mining me&ods 
being impoesibla until the streazns run free of ice in the spring, 
almost all of the freighting is done in. wintar, either from Susitna 
Station or from McDougall. Fmm the former point the sled 
route follows Susitna and Yentna rivers either te the mouth 
of W t n a  River or to McDougalI, dependmg on the ptbl.t of the 
county to be reached. Much of the freight for Peters Creek and its 
tributaries has been taken up Rddtna River and Peters Creek. 
Practically dl of the freighting for Cache Creek is done by way of 
McDougd and the wagon mad to the Kahiltna. From the trail 
crossing st Kahiltna River the winter route most used ascmds 
Kahiltaa Valley for some miles and then m wings up the slope to meet 
the summer trail a few miles south of Cache Creek. Until 1907 
this region was supplied in summer by a p ~ c k  train, which used a 
trail from a pint on Yentrls River near tho forks end, following 
a course parallel with the base of the mountains, crosmd the Kahiltna 
just b&w the glacier. It then lay along the northwest edge of 
h e  Cache Creek bash and terminated at Home Lake, in the Toki- 
chiha Valley. This Grail is now little used, md though portions 
of it can still be distinguished it is for most of its length ao over- 
gmm by brush and pans that one not familiar with it course would 
have difficulty in following it. 
The diggings in the basin of Twin Creek are most often ~ e a c h d  by 

following the Ymtna to McDougall, from which supplies are sledded 
up the wwon r o d  to a point more than half wag to the Kahiltna. 
Here a winter trail branches to the wmtward and foUom up Lake 
arid Camp creeks. Jn leaving the country in the fall the miners 
from Twin Creek usually build boats or rafts and float down the 
Yentna. From Cache Creek the trail and road are used to McDougdl 
and launches are taken from that point to Susitna Station. From 
the beadwatem of Peters Creek the t r d  to Tokichitna River i a  
often followed, and hata a1.e built to descend this stream and the 
Chulitna to Sueitna River. 



One of the serious problems which mnfr6nt the miners in the 
rarious ctlmpa is the difficulty of obtaining timber suit~ble for saw- 
ing into lumber for sluice boxes and for other mining uses, as mast of 
tbe mines am located above timber line. Cache Creek valley and 
its branches formerly contained some spruce timber up to the point 
where a s a d  wm built, s mile or more above the mouth of Thun- 
der Creek. The heaoy demand for logs for the sawmill hag caused 
the cutting away of all the bast trees as far downstream ~g the mouth 
of Spruce Creek, m that a haul of at least 7 mila to the sawmill is 
now necmsasy. A toll of half the logs bmught in is charged the 
miners for sawing at this mill. Peters Creek is timbered below the 
pwer canyon, and loga for lumber and fuel, me brought from that 
locality to the diggings on upper Peters Creek and its af€luenb. 
Some logs are &a procumd for these camps from the Tokichitna 
Valley. Lumber and fuel for the mines on MiZIs and Twin creeka are 
obtained from the lower reaches at these s t r a m ,  a few milee Mow 
the camps. 

GEOLOU'P. 

The distribution of the geologic formations repmnted in the 
region ia given on the accomprtnying map (PI. 111, in pocket), and 
the relations of the varioua formations to one another am shown in 
figure 2. The oldest roch of the district cornkt of a seriea of slates 
and p ~ a c k m ,  which form the cores of dl the foothill ranges and 
are an important ebment of the Alaska Range, especially along its 
southewten. flank. The elates and grapackea are intRrbeclded, in 
some places in h u t  equd amounts, in other pkea one or the other 
phme predominatm. The elate vmy in character from placa to 
place, ranging from hsile, thine~1eaP;ng rocks fo more massive 
arglhtes, and the hqh development of the linea of schiitosity in many 
locditie~ makes it t5fEcult ta determine the original bodding of the 
sediments. The gaywacke is generally hard and m k v e  and in 
some of its phmes is with dfffculty d i a h g u d e d  from h e - p i n e d  
nike rocks, for which it is often miahken by tb miners. Thig slate 
and grqwacka series forms the hard. bedrock of the plttcer camp in 
the Cache k k  basin. 

After the wdiments of wbioh the &tea and graprackas are com- 
posed were deposited they were metamorphosed almost to theirpmnt 
atate, the changes consisting of rn dalteration from muds and sand8 
into hard dates and grapacke~.  Thb waa accompanied or followed 
by r~ther intense folding and faulting, which probably tmk phce while 
the materials were buried beneath a heavy covering of later sediments. 
The metamorphosed wries waa then intruded by large masses of 
granitic rrrck~, whicb formed grest laccoliths in the slates and which 



w t  out mmy dikes into the surrounding mcle and still further 
metamorphosed the materials near the cantacta. The whole maas 
wm then uplifted, and emsion e x p d  the intrusive MMBBB which 
now form much of the hgh part of the Almka Range. The effects 
of the intrusion are seen in the abundant veins of quartz which 
are found in the slates for several mile9 from the borders of the 

bda,innt,dW 
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Prawx L-QdEsed rnlwnmar s s a h  oo( the mch of tbr Ymtm d-. 

intruabes,  asld it i4 probable that these veim are the source from 
which the placer gold of the district haa been derived. The evidenta 
~t hand reg* the age of the slates hnd of the granitic mclra will 
be cliscusaed in a later paragraph. 

Tertiary bcde, composetl nt little-consolidated sands, nhales, 
gravels, and some lignitio coal, overlie the dates in the mme favonbly 
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situated depkona  between the foothill rangw and extend eastward 
from these hills, the beds forming the so+ded "soft bedrock" of the 
miners. They disappear beneath the lahr deposits of the Susitne 
baain, but their structure along the slopes of the Yenlo m d  Petera 
h f i ,  and their presence in the deep canyons of KahiItna River and 
Lake Creek indicate that they probably underlie much of the broad 
Susitna baain. Coal that probably formed a part of theae beds htls 
been mined on the south bask of Yentnrt River, about 7 miles above 
ih mouth. In the area near the head of Twin and Camp c m h  the 
coal-bearing ~eries is overlain by a heavy deposit of stream-wded 
gravel, much comer than anything 8epn in the coal-bearing series 
itaelf . Exposures of tbis grape1 series are alao found an the west side 
of Treasure Creek. The gravels are many hundred feet thick and 
wrn to ;be structurally conformable on the cod-bearing beds. 
Next younger than tbe Tertiary sediments and the assodated 

gravels itr the widespread blanket of glacial materials that mash the 
older formatione throughout a great p a  of the m a  out&da of the 
lugh mountaim. The g h i a l  beds consist of mt)r~ini.c matmiah 
deposited directIy by glacial ice and of gravels which were laid down 
by the glacial streams. The morahic material in most p law combts 
of tough blue clay, in which gravels, bowlders, and angular piems of 
mck are embedded and in which there is a complete lack of masfi 

- ment of mateals such aa is found in waM~laid beds. GIadal stria- 
tiom am particularly abundant on the mcks in the glacial tiU in this 
man. The glacial gravels f o m  most of the benches dong the sidss; 
of the stmam valleys. The glacial deposits shown on the map 
(Pl. Ill) vary greatly in thickness from pIace to place, but over the 

' m a  ahown they are of sufficient thicknegs ta conceal the underlying 
fomatians. The latest deposita considered are the graveIs of the 
present s t r e m ~ ,  which form n m w  strips dong most of the creek 
valleys and cover large are- in t h e  basins of the more important 
riven. 

m D m m T B R Y  POOgB.  

Ilht~butim and ehamter.-A thick seriee of slates and gay- 
wmkes f o m  the underlying hard bedrock throughout a lmge pm% 
of the m a  hem considered. Its surface outcrops (PI. ITI, in pocket) 
extend from Yenlo RilLs to a point far up the Yentna, probably to 
the glaciers on the East Fork and from the Yentna in a northeaet 
direction beyond Tokichitna River. As will be &own later, what 
are probably the extensions of this series atretch botlz north and 
south of the Yentna region. Within the limita de&ned, however, 
the dates and graywwkea form an important pmt of the dphe pop 
tion of the Alsska Range, especially dong its flank, and form the 



corm of both Dutch and Peters hills {Pl. VII, A). They consist 
chidy of black to gray slabs and phyllitea, in many places csrbo- 
naceous, and beds of graywscke, which range from fme-g-rained to 
coarse gritty rocb. In some plaices the rach are massive, with 
afites instead of slstm, but the foliated types i r e  much more 
widespread &an the mwive types. It is &cult to &mate just 
what proportion of the whole series is formed by the graywscke 
be&. Many sections show great thickn8ssea of the daty phases, with 
very little graywacke present. At other locabties the graywakes 
preponderate, occurring in thick, maasive beds that show little f o h  
tion or schistmity and that are o f h  mistaken by the miners for 
5ne-grained dike rocks, which they closely resemble. The whola 
d e a  is much jointed, the graywackes less dosely than the slates, 
wbi~h are in many places broken into long prismatic pieces by seta 
of inbmgcting joints. In the Yenlo Hills, in addition to the usual 
slates, phyllites, and graywaokes, there are certain m h u s  beds of 
the series that are almost quartzites and that are intricately and 
J d y  cut by tiny vBinlets of quartz. Evidenoes of minerdiaation 
are widsspread in them rocks. A characteristic phase of the slates 
in many p l a ~ ~ s  throughout the region contains amdl cubical caeties, 
the largest a quarter of an inch in diameter, formed by the leaching 
out of cubes of iron pyrite, the rock being discolored for gome distance 
around each cavity. Some of the graywacke beds also  haw tbe 
pmence of much h e l y  disseminated pyrite. 

Glaciation in the slate area baa been so severe and the mechanical 
weathering of the hgh mount& in postglacial time has been so 
rapid that few opportunities we affordad for the study in place of 
the residual mate* formed from these rocks. At sever d p h ,  
however, where the date series ww overlain by Tertiary deposits, 
the old pre-Tmtiq westhered surface has been preserved, to be 
exposed by recent stream cutting. At these locditia the slates, 
when deeply decayed, break down into whihish and bhhh kmbic 
daya, and the graywacke beds, by the removal of the cementing: 
mkrial, yield soft arkosic sandsbnes. 
In the higher mount& a great mass of granitic rocks has been 

intruded into the s l sh ,  and for wveral miles from its borders dikea 
of various kinds of rock occur. Most of the dikes are narrow and 
of no great length, and na attempt has been m d e  to map any but 
the larger masam. Nevertheless, the intru~ions as a whole have 
had an important influence on th8 economic development of the dis- 
trict. The intrusive rocks wil l  be dacribed in another section of 
this report. Along the contact with the great intmsive mass of Ehe 
main range the slates and graywackes have been profoundly meha- 
morphosed into hard dense rocks, wllich under the microscope show, 
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besides c~ban&c~ous material and quartz, such secondary m i n d  
as biotite, muscovita, gmet, andalusite, and cordierite. Tha 
extreme e f f o c b  of cont,act metamo.rphism appear for only a ~ h o r t  
distance beyond the contacts, but an unusual amount of mineraliz* 
tion is present for several miles from the intruded M i w .  'fie 
abundance of quartz veins is also dependent on nmmm to  the 
contact, the number and size of the veins being greatest near it, 
and decressing with distance. Few veins which might be called h a  
fissure veins were seen, most of them being small gmh wine of irragu- 
lar shape or even minute loaf-like stringers. Za the rocb of the slate 
eeriee, within 8 or 10 miles of the intrusive contact, all of the gold- 
producing strems of the Cache and Peters creeks region have their 
heads, and the mineralization of the slates is in lmge measure due 
to the influence 01 the grrtnitic intrusions and of the wsocittted dikes. 
Though as yet no gold has been found in veins in placo, pieces of 
small quartz veins with adhering slate w&, containing frw gold, 
have been found in the sluice boxes on severat creeh, and this and 
other known facts point to tho veins in the slab and grapmke 
series as the source of the gold which is now being recovered by placer 
methods from the gtreama in tho Cache Creek region." 

Structu~e and thkknesa.4tructurally the slates and p ~ a c k e s  
are everywhere folded and faulted, though in varying degree in dif- 
ferent places. In some localities the folds am gentle, and for some 
distance the beds appear to have uniform dips and seem to be memly 
tiltad. Other exposum show intense folding jn more than one dim-  
tion, a wide range of strikes and dips being seen within ~ h o r t  dis- 
tances. Even hand specimens of the rock map show complex systems 

- of minute folds. The development of a, slaty ccleavsge and of well- 
defined sys tem of jointa adds to the difficultiei of working out the 
~tmcture of the series, as either the direction of cleavaga or of a 
pronounced system of joints may be raistaken for the planes of h d -  
ding. The most reliable readings of the true strikc and (lip in any 
locality we= found to be those taken on beds of g a p a c k e  inter- 
b e d d ~ d  with the slates, for these denser beds are less readily meti+ 
morphmd than the slates and seldom show foliation or scbtosity. 
A large number of strike and dip readings ahow that .the trend of 
the strike iA nlfno~t everywhere in a general northemt-southwest 
direction, the aperam being X. 62O E., parallel with the trend of the 
A l d a  Range, Them is greater varimce in the direction and angle 
of dip of these rocks, as ja to  be expected from the presence of minor 
folds, but the majority of the dips were to the southeast, m y  from 
the high mountains, the average dip being about 60 in that direction. 

1 A q-z vsla cantaning dnlble free gold Is sald to have besa found m uppet Nugget Cmk aim 
thls mpwt rpsa arltten. Tbb dl- strenglhnna the crmclusIon n l d y  &ed-that the quartr 
yem In thealah Bnd paywmkes sretlm mrce of the gold lonnd lo thew- plaeera 



I t  will 6hm be aeen that tbe slate and graywacke geries lia on the 
b b  of a great structural mticline which parallels the axis of the 
mountain range. In the southward continuation of this seriea 
Brooke I has found h i l a r  conditions to  prevail in the Kichatna 
basin. In addition to  the folding the rocks have also been savorely 
affected by faulting. One fault is h o r n  in which the diplacement 
must be measured in thousands of feet, md doubtlws there are many 
ather fsdh which escaped detection, as the character of the beds is 
so uniform throughout the series that offsets are incompicuou~, and 
the surface scarps have as a rule been removed by glacial erosion. 
The facts known are not sufficient to justify estimate8 of the thichem 
of the eeries. The dips may be fairly uniform though considerable 
distances, but the problem is complicated by the possibilities of 
u&om fad* which may reduplicate the beds. It ia certain, how- 
ever, that the sories is several thousand feet thick. Brooks ' gives s 
provisional mtimate of 2,000 to 3,000 feet for the section along the 
Kichatna Valley, md this seems a very mdemte estimate for the 
Yentna region. 

Age a d  m d h . - W i t h i n  the area studied the formations which 
underlia the elam and gra~ackea  were n o w h  seen m d  nothing 
wae learned about them. The metmqhism and erosion which the 
 slate^ and gaywackea have suffered indicate that a long period inter- 
vened betwoen the deposition of these rocks and thme next younger, 
tba Tertiary cod-bsuing beds. A careful search for fossils in many 
phea failed t o  reveal anything which might aid in the determination 
of their ago. Kothing wap learned, therefore, to establish their age 
beyond the fact that they are preTatiary. Qn the continuation of 
thh belt in h e  Kichatna Valley, Brooksa h&s made the following 
statement : 

The alntea ahve deseribd we overlain 'by mch *ed to the Middle J m i c .  
They w r n b l e  somewhat tba arglll itca on the weat ~ i d o  of the Alaaka Range which 
form s prt of the Tonmna p u p  and are amigned to the Bilurim or Devonian. 
They are alm mrnewhat simiiar to the metamorphic eedirnente of the Rnik h 
regim, which have been dexribed an page 61. The structure of the crww section 
of Ibe Alaska Ranp between tho Kichatna and the Xuskokwirn i~ that of a syn- 
clinoriurn w h m  cenlter ia occupied by the Meamoic beds. The ahve  facts all 
p i n t  to the conclwion that thma slat= arc af PaIeo~~lc age, and if a mow definite 
assignment should be made they would probably bc corrclatd with a part of the 
Tonzona p u p  {Devonian or SiFurh) of the Kuakokwkn Valley. b the datm have 
yielded no mpnic  remaina, Ulcir age can not now bn more definitely determined. It 
should be noted, however, thnt them sup@ Paleozoic elat- are not very different 
lithologidy from some of the overlying Jure~gic b d s ,  and it je by no mema i m p  
aible that they may be Mwzoiu. They differ from the Jummic roc& in being some- 

1 B r w 4  k &, The Mount McKLdsp r e g h ,  Alaslra: Prof, rlrplr U. 8. O d  13utvay No. 70, IQU, 
pp. 6 7 4 k  

P Idam, p. 6% 



what mare dtmd and in the fact that the bgmental be&, mch as grapwkm, dorm 
d y  a d l  w t q p  d the bulk of the mated,  w h m  in the Tordn7lo f m t i D n  
the grita and Bandatonea am mow abundant than the elates. 

It haa been ahown that the nortbwtern extermion of this belt would carry I t  pdId 
to the Almka Range, aad mlntea have beem re* by prospectors in thie general 
region, Similar tocka were obrrarved by Eldridp dong the head-- of the Susitna, 
t b o u g b t h ~ a r e ~ h t e d , ~ n i l l b e e h o m , w i t h ~ ~ m e h e a v y l i m e s t o n e .  I t iapmb 
~ b l e  that the ehtm of ithe Richam =tion we syncbronow with some of the m l m  
found by Eldridge near Bmad Pam, but at p w m t  no more definite correlation can be 
made. 

The work in the Yenha region in 191 1 has served tm c o h  the 
conclusion reached by Brooks-that the same slate aerie4 is contin- 
uous from the Kichatna in a northemt direction along the front of 
the range. Although the mapping in the Yentna, region wss not 
extended quite far enough to the northeast t o  connect with the 
area visited by FJdridge, the gap left is acarcely f 0 miles in width, 
and it seems jwtlfiabl~ to presume that the dates of the flichataa 
and Yentna regions are the same aa thow noted by Eldridgs in the 
headwater region of Susitm River and mapped by Bmob in the 
report quoted above sa "mdiffemntiahd metamorphic rock of 
unknown age but probably chiefly Pdeozolc.'" 
In the lack of mnclusi~e evidence of their q e  the rocks of the 

g a t e  and g r a ~ m k e  eeriea can only h provisionally assigned to  the 
Paleozoic or Mesozoic. 

In~&w mckstIt  h already been stated that the slate and 
pyw&(:ke series is cut In the hqher pa- of tba mountains by a 
l q e  intrusive mass and h t  .dikes of various kinds are dso found 
in many platxs. As these intrumms cut the elates and contain 
inclusions of tbem, they am h o r n  to be younger than the alate 
wries. E'urthennore, as intrusive rocks wem nowhem seen to cut 
the Tertiary beds, it is concluded that the inintrusives WEI older than 
the Tertiary. The dewription of the various t p  of intm~ive rocks 
b given on pages 43-47. 

TERTIARY BT$TEM. 

&t&idh.-Between the alntea and grbgwackea and the next 
younger mdimenb of the region, the Tertiary be&, there is a break 
in the geologic mamion, representing a long period of time during 
which the slates were indurated, folded, and faulted and then 
intruded by great bodies of igneoua rock. After the mbg of the 
intrusions the rocks were subjected to emion and m unknown 
amount of material was removed, It iB even possible that great 
thicknssses of mks of varioue h d s  were laid down over thia area 
ta be compIetdy removed by erosion before the beginning of Tertiary 



r;imae. T b  r&ef of the Alaska Range st the end of thia inbwal b 
believed to have been leas sharp than at present, and broad drainage 
bmins bsd probably been established, one of them in a position 
somewhat M a r  bo that of the present Suaitna River. The change 
from mnditions of erosion to those of deposition wae probably 
brought .abut by a gradual ~uhidenae, which caused the materiala 
mod& in the headwater regions of the stma- to' be deposited, in 
Eocene tima, in the lower portions of the basin aa estuarine, fluvi* 
tile, or lmustrine beds. These ~ediments now occupy considerable 
arem in the Yentna region, extending from tho base of the hgh moun- 
tains toward the lowlands. Their areal distribution ia shown on 
Plate 131 (in pocket), but tho mapped areas indicate only t h w  
placa where the Eocene beds outcrop at the surface. It is certain, 
howevor, that the Eocene depoaita underlie large areas in the low- 
lands, where they are covered by morainal materid and by recent 
stream gravels. h d e  of this we outcrop at many places where 
deep atram valleys have cut Ehrough the overlying materiah, as in 
the gorges of lower Lalre Creek and Kahiltna River, so that it is 
justifmbla to presume that the Eocene bcth am continuous h t w m  
these stmama and axtend for some distance both to the east and 
west of them, m d  &o that they underlie much of the hqh plateau 
north and west of Ysnle Hib. Furthermore, exposures show thir 
prosance at  many points around the borders of t h e  great Susitna 
bsein, m on the Skwentna opposite the mouth of Hayes River; on 

' the lower Kichatna; dong tho oast base of Petere HilJ8; between 
Chulitna and Suaitna rivers; on lower Matanuska River, and at  
many points around the head of Cook Met. In the central portion 
of this bmin the be& ars exposed at Susitna Station, and on Yentna 
River abut  7 & above its mouth. A more complete knowledge 
of tbie litt$-hown region will unquestionably show many more 
occurreaces of these, rocks, and the evidenw already at hand lenda 
strong support to the prmumptioa that the T e r h q  beds underlie 
much of the lower Sdtna bash Idow the borders of the s u m u n d q  
m0unh.b. 
In the hr i toq  bordering the momtains in the Yentna district the 

l h a n e  becFs wem deposited oveF a mmidembly larger area than that 
wbich they now occupy, ta be subsequently mma~ed by emion. 
They may once have been continuous between Martin and Cache 
cmh, over w h ~ t  ace now the Petan mls, d their presemation in 
the northwat sxtenaiom of the field is in most places due to a favor- 
able lwutSo11 pmkded from mvem smion by glacid ice and by 
stre-. The edges of the areas of Emne depoaih almost every- 
where show the effects- of emion, for the materiels am soft and am 
easily m o v e d  by stresma or by glacial ice. In most places it is now 
impomible to  determine haw much of the aurfm was formerfy 
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covered by these beds, but all of the processes of emion have tepded 
to cut back the edges of the cod-bearing sediments, and their p m n t  
dhtribution is certainly much more restricted than were the original 
basins in which the materials were deposited. 

C?uxmder.-The character of th Eocene beds is more or less uni- 
form in the many outcrops examined, even in widely separatd 
localitjes. Mast of the exposures show only a small part af the 
total thickness of the series, but even where the outamps are smell 
little diflicdty is encountemd in identibng them. !!?he beds consist 
predominantly of unconsolidated or loosely consolidated clays and 
sands, containing layers of fine pebblea, and commonly Borne lignitic 
coal. Even where the surface ia co~emd with vegetation piecea of 
lignite in the stmam beds often serve to  indicah the presence of thege 
deposits. At the few localities where the relation betweon the 
Eocene sediments and the underlying slates could b studied, the 
slatea and graywackes have been deeply weathered and decayed, the 
slate8 having broken down to a bluish-white kaolinic clay and the 
graywackm changed to a soft gritty sandstone before the overIying 
materials were depmihd. It is o h n  difficult to detarmine tho pint  
at which the clay shah of the Tertiary succeed the residual clays of 
the. slate s o h .  The coal-bearing sedimenta coasist of alternating 
clays, sands, and h e   gravel^, the beds in most places being little 
consolidated, though here and there a coarser layer has h e n  cern~akd 
into a rather fine congIomerate or grit. At a bluff on the east bank 
of Susitna River at Susitna station there is an outcrop of a caarse- 
grained conglomerate which Spurr refers provisionally to the Kenai 
formation, of Eocene age, but nothing aimilslr to  this rock waa wen in 
the Yentnrs region. 

Lignitic coal occurs in the Tertiary rocke in m y  p l m .  All of 
the coa1,examined was rather fibrous and woody, of a brown to black 
color, and is of little value except as a eourca of local fuel  upp ply. 
The beds examined are from a few inches to  12 feet in thickness. 

The moat complete section of the Eocene beds examined h found 
on tho head of Cottonwood Creek, northweat of Fairview Mountain, 
between Lake Creek and the Yentna (PI. Vm, A, and fig. 3). The 
heavy depoait of gsavels that overlies the coal-bearing series, although 
it s m m  to be structurally canformable with it and to be a continua- 
tion of the Eomn~ sedimentation, mPty be of h e n o  or later Tertiary 
age, and is &cussed on pages 33-36 of this report. 

Skmcture and thickmiss.-The Eocepe sediments of the Yemtnrr 
region, comi&red as a whole, have not been greatly deformed. On 
lower Lake Cmek the beds lie nearly flat, and it is probable that 
this condition prevails throughout much of the Susitna lowland, On 

1 ~ , S . E , A ~ w l a m ~ A 1 P B L s i n 1 B I # l : ~ ~ t h ~ . ~ . U . 8 . ~  
w, Ba 7, lm, P. 172. 
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the east b m  of Peters Hills the d i p  are e few de- to the east, 
away from the hills. The b d s  there have bean cut by minor faults, 
a displacement of about 10 feet being obrved  at the mouth of the 
Potem Creek canyon. In tha area 
a t t h e h e s d o f ~ t a t e ,  Twin, and 2 2 B G: 8 3 
M i l l a  cmka, dm, the beds dip to s g g i  8 8 g z  

thesoutheaat,ewayfmmth~rno~tl- 
tains, but with steepr angles, rang- 
ing from 8" to 22'. Faulting has 
here played an important part in 
dotemining their attitude and by 
influencing the direction of flow of 
the earlier glaciem wand of the 
stmama  ha^ indirectly influenced 
the shape and distribution of the 
areas which thme bads now occupy. 
The moat prominent fault follom 
the line of Pasa Creak valley, and 
the displacement at thia place hag .p 

probably been over 2,000 feet (fig. 
4). Tho present topography of the 
MIS at the head of Twin and Mills 
creeb suggeats that there are other 
faults, parallel with tho one on 
Pass Creek, which have served to 
duplicate the Emne deposits in 
this locality, giving them a water 
apptmnt than actual thichmsss, 
Tbe faulting and tilting have failed 
fo metamorphose the beds notice- 
ably, even En those places where 
the movement has been greatest, 
and most of the materials are un- 
consoIidated or loosoly coaaolidated ik 
clays, sands, or gravels. At one 'ip' 
exposure, on upper Mills Creek, 
the sands have been cemented to 3 
form a soft sandstone, and at 1 
other places the coamer pebbly + 

layers have been locally cemented - 
to form rather firm rocks, but in 
gemaral the Eocene sediments are still incoherent. No intruebe rocks 
were found to cut the Tertiary beds, and it h believed that they are 
all older. 



The compleh =rim of the Eocene coal-bearing Geda ia probnbly 
nowhere exposed in the Yentnn region, and 

! my estimate of its thickueps, based on the 
sections examined there, are likely to fall 

w short of the original maximum t h i c h w  of 
9 the series. Xn many places in the Cache' 

Cmek valley 250 to 300 fmt of the beds are 
b e x p s e r l  without showing their base, and st 

these places emion has without doubt re- 
m o d  the upper portion of the serieg. Ths 
moat complete ~ection examined is that on 
the north ~ i d e  of Fairview Mountain (fig. 3, p, 
31), at which locality over 900 feet of Eocene 
beds overlain by the Tertiary gravels are ex- 
pmed. As F 6 e w  Mountain is probably 
near the northwmt border of the ares which 
received Eooepe sedimenh, end aa the d e p  
~i tion of Eocene beds is believed to  have mm- 
monced in the lower parts of the Susitna-Cook 
Inlet deprmsion and to have gradually ex- 
tended to j h  borders, it is entirely posaible 
that the swim BO F~irview Mountain is Incom- 
plete; lacking t,he lowmb members represented 
sround tho horrlem of Cook Inlet. 

Age and c m h h . - T h e  de-tion of 
th~ngeof themel-bearing series has bmn based 
on lit hologie, atratigmphic, and paleontologic 
gmunda, The distinctive chmter  of the 
sediments, which differ from sU other m b  
of the e o n ,  suggeata nt once the5  cornlation 
with the coal-bearing beds of Cook Inlet. This 
ahdarity Is .emt,hasized by the occmnce of 

t 2 IlgPitic coal in the scrim at both plmscee. At 
E Tyonek, on C o ~ k  Inlet, aimilar beds have been 
":." dotermined by Arthur Rollick and F. H. 
9: Knowlton, on the evidence of fossil plant re- 

mains, to be of Renai age, now rrwigned to the 
Eoceno. In the Yentna region, fossil plant 

2 remaim wem found at only a few localifiee, and 
as they occur in soft clayey shah, it wm 
difficult to prsserve them unbroken until they 
could be bmught back for identification. In 

E : O ; 8 ' the material collected, however, enough forms 
P C B N f !  were identifiable to carrelate the coal-bearing 

scrim of the Yeptna region ddkitely with the  ken^ formation of 



Cook Inlet. The milectiom were examined by Arthur HoUick, who 
mtrde the following dekmhatiom: 

From Cache CFeek, one-hall mile above Cacbe W k  Mini Co.'n camp. Ekom bed 
2%0 feet below top of aeries m here e. 

Tfis lrdotrix ia a wry friable clay. Many of the ~ p e c b  wem broken in fmgnmnta 
a d  of no value. The f o l l a w h ~  i d e n t i f i c ~ h  were d e :  

Taxdim tioajonua Rer.  
Populue arctica Hcer. 
Corylm mscquarrii (Forb)  H m ?  Fhgrnent. 
Corylua? Fkapenta. 
Alnun kieferateinii b p p .  
Juglana acuminata AI. Braun. 
Quercus peeudoc&nea, Goepp. 
Planom ungeri Ettingsh.? Fragment. 
Acer arcticum Heerl Fregmentary. 
h i t  of Acer arcticum Beer? 
Grewla mendata Ueer? m n t a r y .  
Rhmmua, perhapa new species, like R. ~aLicifoIia Laeq. 

&, Tertiary ( lhene) .  

b bed of Cnche Creek, threo-quartem of a mile belm collection No. 1, in appmxi- 
mnb1y the sanw horimn. 

T h i ~  collection cowkta o i  a 8 i n ~ l e  piece of hardened fermgiwurr clap, mntdning 
w one &e p r l y  prewwed remaine ot amnifer (Sequoia b g d d i  (Bm@.)  Beer?) 
mdon th~othersfmgmentsry anrimperm leaf, pmibly Corylueap. 
Age, sppnmtly Te* (Ikene).  

Callcction No. 4. 

Ptom bwl of creek in Ghi- Gulch, MlIs Creek baain. 
M&k, friable day, containing one tpeciea (Betula p h  &tin&.). 
Age, T* ( b 4 .  
me ahve  dskrmbatiom  how that the coal-bearing bda of both 

the Cache Creek and KUs Creak valleys; are of Eocene we. More com- 
plete mllections, taken from the upper and lower parts of the seriea, 
would limit more sharply the portion of E w n e  time represented by 
 the^ depoaih, but the age determination ia sufficiently definite to 
show that the beda were laid down at the ssme time that much of the 
Sueitna basin and h k  Inlet area, as well as extansirm regions in 
other parts of Almb, were receiving similar d e p i t s .  

i%mmcf.+v and di&ih&n.-At a number of I & i  within this 
dktrict there occure a thick depoeit of coarse, etneam-washed pve1e 
lying above the sands an$ clays of the h e  coal-bearing series. 
These p v e h  am b t  exposed in the hills btween the haads of 
SIato and Pass creeks, and on Cottonwood Crack dong the north 
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aide of Fairview Mountain (Pl. VIII, l3). Similar depmb exiet st 
a number of places, hdudmg upper Tmwum Creek (PI. UI, A), Nug- 
get Creek at the mouth of the canyQU, and Cache Creek at the mouth 
of Windy Creek, but the relations of the gravels t o  the coal-bearing 
series at these localities are not clear. In the excellent errpmure on 
the head of Slab Creek the section &m 1,100 feet of be&, mmpoeed 
dm& entbly of coarse gravels (PI. IX, B), but containing a very 
small proportion of fmer amdy beda. The e v e l a  are. rudely strati- 
Ged, BB though by stream, the largest bowldm being about 1 foot 
in dbefer ,  but moat of the pebbbs measure from 2 to 4 inches 
through and am mixed with much sandy material. A large variety 
of roch is represented by tbe pebblm-alataa, grapvwka, black 
md gray eonglomemtes, rmnd quartz are pmwnt, M 4 1  ~ E I  diorites 
and mmy other typea of igneous rocks. The depoeit throughout its 
thickness shows a yeuowish color due to  oxidation, but the yellow 
mlor ia evidently only a mating on the pebbles, for it has disappeared 
from the maberials that have been rehandled by streams. Tbe great 
age of these gravels is sttsstecl by their decayed condition, many at 
the pebbla being so rotten t h ~ t  they crumble and fall to  pieces 
when dieturberl, although they must have been httrd and firm when 
they were rounded and deposited by the atre-. 

8 t m d u ~ g  and thiehss.-Evidenw of the stream-laid character of 
the gravela were sem at all the exposures examined. The imperfect 
assortment, with l e n w  of cuarse sand and some silt, is rewIrabIy 
Eke that seen in the deposits of the present streams. me greag 
thichess of the M s ,  however, and the. width of the area over which 
they are supposed to have onoe bwn wntinuou~, indicate that they 
were laid down as a sloping plain of alluvial outwash dong the flanks 
of the range, their original dope hmg a few dagrees eoutbemt. 
S i c e  their depition the gravels have been uplifted and f ~ u l t d ,  
a d  tbe pmmt dope of the beds, though in the same dpemtion as 
the original slope, is much greater, the obsemed dip being 11" SE. 
at the head of Slab Creek, demming away from the mountains to 
6' or 6' near Pass Creek, 16" SE. on Fairview Mountah, and 5' to 
6" 3. on Tmmum Creek. At the Pam Greek lmdity an8 on Tremum 
h k  the depmitional angle of dip has been hmrslaed by the uplift 
of the mountain range, the uplift having involved the foothills also 
in the general elevation. The atill ateeper dips on Fairview Maun- 
tain are due to a strong upwad mtvvement of the roch on the south 
arid9 of the IP- Creek fault. 

The original thicknwa of the p& ie not kmown, aa the complete 
mmes is pmbrrbly nowhero present in thh district. At dl the ex- 
pcisurea examined the beda have adered much from m i o n ,  md a 
part of the aeries htm been removed. The greatest t h i c h e ~  not4 
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l d t i e e  the L d a  have ken t i lhd and dip away from the mountah. 
Ie the Bo&eld regibn, near Wood R h r ,  tho miter found the 
Nenana gravel lying unconfomably on cod-bearing beds, but there 
was no evidenoe that these beds represented the top of the coal- 
bearing sedimeata, and the unconfomity might b only a local varia- 
tion, and the suecesaion from the coat aeries to the pv%Is  mtinuous, 
bath structurally and chronologically, throughout most of tlae m a .  
9710 writer was inclinet1 to believe that in the B o d e 1 d  region them 
waa a t h e  break hotween the ma1 series and the gravels. A  late^ 
study of the Yentne, region, whem etjructura9 conformi@ exists 
botwasn the Eocena cod-bearing seriw and the gravels, has shaken 
thia conclusion and given additional weight to the view held by 
Prindla thht if tho two series of deposib were sepmted by a tlme 
interval at all it was relatively short. 

It haa been shown that the gravel 6 is younger than the 
Eocsne coal-Wing Ids. The next younger deposits aeen are of 
glacial origin, probably of Pleistomne age, and these in many plwm 
overlie the gra~els. fiflherrnore, the gravels and the coal-baring 
sediments me cut along Pass C n ~ k  valley by a fault which dis- 
placed the beds ~ o m e  thousands of feet. (See 6g. 4.) !The high 
slate scarp of this fault, an the southeast ~iicEe of the valley, waa over- 
ridden by ice at the time of the maximum glaciation and was 
smoothed and mulptured by the glacier into characteristic m d  
unmistakable born. Them haa h a  no considerable movement 
a t o q  this fault eince the disappearance of the glacial ice. If, then, 
a fault of soma thou-ds of feet displacement had taken place before 
glacial tima, it appears evident t h ~ t  the g a ~ a h i  cut by tbia fault 
must ba considerablg older than Pleistmme, and this conclusion is 
supported by the advanced stage of oxidation md decsy of the 
graveb, as compared with the depoeits of known glacial origin: 
It c m  therefom Im stated definitely that the p a v d  series i~ older 

than the time of the last, gmt glaciation and is younger than the 
Eocene coal-be- beds. Its stratigraphic conformity with the 
Eooene depmita, both in this region and in other p& of the Alaaka 
Range, amma to justify its aasigment to the Tertiary. 

The elevation of h m a  now mupied by tba Almka Rlmge, 
which rejuvenated the atrebus and caused them to build the gravel 
outwash p l k  along the mountain foot, ~clntinued after the gravels 
described in tha pmcdng pages had been depmibd and in time 
dechd also the foothill areas which had previously received s gravel 
cnvering. This widwpad uplift ultimately caused the larger 
atmanu to intrench thamsel~m in the gravel filling in peat vallep 
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running at rlght anglea to the ards of uplift. The movement tilted 
thq gravels in some places and folded or faulhd them in others. 
How long tbis elevation continued, or whether or not it is e m  now 
completed, is not known, bub it js believed that the more impurtant 
topographio features, such as tha main rnount%in range, the foothill 
ridges, and tlae larger riper v a l w  were all doveloped by the end of 
Tertiay time. In the details of surface configuration, bowever, the 
appearance of tJm region must have been greatly dierent from that 
of &day. The land f o m  hrsd been developed chiefly by weathering 
and by s h a m  emuion, and the vall(tp wpm no dmiht of t u b  nald  
stream-cut type, Vdaped in c m s  section, and with interlocking 
spurs. Them muet a h  have been great accuumulations of talus at 
h e  b w  of the steep slopes and of deeply decayed rock and soil in 
the regions of leas relief. 

ADVANCE OF THE IUE. 

The glmX epoch was inaugurated by a decided change in h t b  
conditions, either a lowering of the. temperature, an increase in p m  
cipiktion, or a combination of the two. At any rate, there wm a 
grdual aecumdafim of snow in favorable situations, probably tak- 
ing p I w  h t  on the peah of the highest mountains. As each 
winter added its quota of unmdted mows the snow fields became of 
wider extent and of greater thickness, until sufficient ice bad accu- 
mulated in the ~ d e y  heads ia farm small glwiera and start glacid 
movement. These m d e r  glaciers gradually extended down their 
vdeys, joining in the main drainage ha to form great ice tongum. 

mThether or not there was more than one imporhant stage of gltk 
&tim in the A h h  mountains is stiU uncertain. Recent studies in 
the high moun* of Colorado have shown that there were at lemt 
two, and probably three, distinct glacial advances, separated from 
one another by long periods of time, and that the h t  one was much 
more extensive than the last two, the evidences of which me distinct 
and unqumtionable. In the Yentna ragion, as well m in other parts 
of the A k k a  Range, the laat great ice advance was so extensive that 
it destmyd or oovered up RU deposits of earlier glaciations, if they 
existed there, and although future detailed work may prove that 
there have hen earlier glwial periods in Alaska, there are M yet no 
data on which such an assumption can properly 'be bwed. 

The glaciers, aa they grew and advanced farther snd f&her from 
the vdey heads, were able by their erosive action to profoundly 
a l t e ~  the topography of their basins. They removed first the loose 
soil, talus, and residual materiais and then attacked the Bard rock 
surfaces that they had uncovered. Heavy, mn~tantly moving 
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glwim shod with rock fmgmenh are agerib admirably adapted to 
remove any ohtractions which may oppose their advance or wtricf 
their channels. They removed all bills, projecting spurn, and other 
irregularities of their beds, and changed the normal V-shaped crm~ 
smtion of stream-cut rdIq in high mountains to the broad U shape 
charsctarietic of glacially sculptured basins. In this region the 
most compicnow rxm~ples of etraight, &epeided U-shaped vnUeys 
are those of Yentnn, K a h i i a ,  ~ n d  Tokichitna rivera, though there 
are great numbers of smaller but no 1ms perfectly developed glacid 
troughs, both in the foothills and on the flanks of the main range. 

Emm OF QLhCuTfOW. 

mat the glaoiers in this &an were formerly of much greater 
extent than now is shown by the distribution of glacial deposih and 
by the topography of the area over which athe ice spread. It has 
long been known that Susitna baeia wm o m  00(:upid by a great 
glacier which reached tidewater in Cook Jdet. B m h  has noted 
the presence of glacial tiU dong the 8horea of Cook Idet and has stated 
that the ice moved far down t h i g  deprcmion, it being pomible that 
the glmier hrminahd not far from the mouth of the inlet. It 
received ice from the- mountains of Kenai Peninsula and from the 
Chig";t Mount& west of Cook Inlet, and important tributary ice 
streams came down Turnagain Arm and the Matanuska Valley, but 
t h e  great supply of ice must ham come from the high mountains 
which aumund the Susitna b&. G l d  depositdl are also known 
to exist thmughout the area of CoPper River baain and in tho broad 
dsprdon  dong the upper Snsitna b e t w m  Copper md Susitna 
baains, so that a great connected ice field must at one time have 
occupied dl of the area between the coastal mountains and the 
Alaska Range, broken only by the high mountain masses which pro- 
jected a b o ~ e  its surface. There wes at that t h e  R continuo~s 
glacier reaching from Broad Pass to the head of Cook Inlet and m 
unknown dietance down it. It certainly had a length of 206 mil@ 
and may have been o~ar 300 m2w long. All fbe lowland area of 
the Yentna region was w v m d  by this gIscier. Broah' has no@ 
glslsial termma dong Richatna River, st an h a t i a n  of 2,400 feet, 
which be considem to mark the upper Iimit of gglwialtion at that place. 
On Yenlo Hills, however, at a point farther from the mountain8 that 
supplied the ice, glacid erratic boddem were found st an altitude 
of 3,301, feet, and the rounded and srnoohdform of the hibindicates 
that the gl~cier overrode aU of this ridge, except p k b l y  the highest 
peak, so that its audace there had an elevation of at  lemt 3,600 feet. 



Faidew Mountain, about 3,000 feet high, has foreign bowlders on 
ita top. Zn the valley of Qmnite nitek, a tributmy of the Kabiltna, 

m definite evidences of glwiation at an albibude of 44,200 feet. 
It thefore seems reaeonable to attribute the rounded outlina md 
smooth m w t  line of Peters Hi& and of m o ~ t  of the Dutch E U B  south 
of Pebm Greek to the erosive action of an overriding ice sheet. 
Tbm the Dutch Hjlls reach ele~ationa of 4,600 feet, and it may be 
that the crest of the ridge rose abo~e the level of the surrounding ice 

- ~heet, but if ao it was probably covered by a dome of ice which 
o,rigin~ted upon it. Peters Hill8 b d y  exmad 4,000 feet in height 
and ware probably overridden by the glacier. The chief lines 
of gh ia l  movement were from northwest to southeast, along the 
Yentna, Bddtna, and Tokichitna vdeys, M far aa the e s ~ t  front of 
the foothills, where' the ice joined the southward-moving ice sheat in 
Susitna basin. On the flanks of the main range the mdace of the 
glacier, at the time when the glaciation was mmt intense, stood at an 
ahvation of about 4,000 feet. The ice then probably had a tbichesg 
of 3,604) feet in Yentna ~rr l ley  ht the foTks of the river, 2,600 feet on 
the plateau between the Yedo H a  and Fairview Mountain, 3,600 
feet ia Kahiltna Vdey  at tha mouth of Cache Creek, and 2,000 feet 
st the mouth of Nugget Creek. It is believed that glacial ice from 
the Tokichitna Valley flowed to the southwest thmugh the basin of 
Cache Creek and through the divide from Bear into upper Peters 
creek. 

Them ia a strong contrast between tho development reached by 
the ia on the south and east sides of the Alaska Ramp and that 
reached an the inland front of this range. Brook w o r d s  that in 
the KusHohim besin the ice moved from the mountains far out into 
the lowland and that northwest of Mount McKinley it probably 
reached as far as Lake Minchumina, a distance of about 65 mil= from 
its BOUW. In the BonnXeld region, between Nenlana and Delta . 

rivers, the writer a found that  on the main drainage l i n ~  tho outer- 
most rnorainss lie 30 to 40 mil- from the valley heads, but the glaciers 
failed to walesce into any such contiauous ice field aa that wbich 
mupied the appoaite aide of the range. The much greater develop 
ment of ice on the south side of the Alaska Range ie probably due to 
the fact that in glacial time, aa now, the mokture-laden winds from 
the Pacific dropped their burden as snow on the south dope of the 
mountains and were relatively dry by the time they c m e d  the raw 
to the interior. Another factor which favors the Paci6c slope glaciers 
i the greater are8 of their accumulating grounds. On the south 
dope the aTerage distance from the crest line to the bass of the main 
range is more than 25 miles, wherem on the north it i~ only h l f  this 

a B m b ,  A. B., op. &., p. la. 
~ C a p p 1 , 8 . R . , T h e B ~ ~ , A ~  W . D . S . W . ~ e p , N a b O I , l ~ , p p , ~  
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distsbnce. 736 m a  of accumutation of t h o  glsciem which lie on 
the north slope is themfore much mom mtricted and the glaciem me 
~orrespox~dingly smaller. 

The ero~ive mtion of the glmid ica in the mountain valleys of the 
Yentna region was very groat, ae is shown by the perfectly developed 
cirques and straight, broad, Udaped valleys. Jhhiltna Valley st 
the lower end of the glacier lies s h u t  1,000 feet below the level of the 
plateau on either ~ i d e  of it, and glacial Bcour wm certainly tha 
cause of a con~iderable portion of this deepening, though perhaps 
not of all. Yentna Valley ~ Z B O  shows the affects of profound 
d o n ,  as does the Tokichitna Valley. In the areas between these 
great troughs there is evidence that glacial scour w s ~  much lesa 
severe. The broad basin between Tokichitna md Kahiltns rivess, 
occupied in pert by Cache Cre~k, is floored with'soft, easily eroded 
deposits, as is aho the plateau batween Yedo Hills and Chelantna 
Lake. These area were glacier covered and may have beea stripped 
of some material, but by virtue of their grohe@d positiom escaped 
euch Pigomus grinding as that to which the main ~aUeys were sub- 
jected. It is doubtful if the glacier removed my great quantity of 
sedhents in the lowland or scoured the hard bedrock except st 
those places where hi119 of hard rock projected through the Emme 
sediments, In the lowland in many places gMal till and stream 
gravels overlia mft Eocene beds, which would have been removed if 
emion lutd been as intense as it was in the higher vallepe. 

The perid of maximum gl&tion was ended by a progressive 
abnge in the climate, which became 1- favoreble for ice aocumuls- 
tion, so that the glaciers @ualEy decseased in area and thickness. 
This shirking of the glaciers cnused the im tongue in Cook Inlet to 
retreat, and at the mme time the glacier in the Yentna region bmame 
thinner. It is probable that the glacial retreat was neither q i d  nor 
continuous but consisted of a series of recessional p h m ~  alternating 
w i t h  advan-, the sum total of which wae a grsrlual s l u m b ~ g  of the 
ice flood. The first rock ma- to emerge from beneath the ice 
were the ridges of Yenlo, Petem, and Dutch hills. T h ~ a  wers etiU 
in the area of ghuial ammulation, and on them were formed local 
glwiem, which joined the greater ice sheet below and became longer 
as its border retreatd. At a still later stage the ice tongum f m  
th0 main valleys h a m e  separsted from one mother, and tbe plateaus 
between were laid barn, cau~ing the valley glaciers in the foothib 
to become separated from the main ice tongues. A still further 
mtreat brought about the withdrawal of the glaciers to the& present 
positions and caused the cornplate disappearance of the gl&(:im in the 
foothills from the cirques which they hrrd carved for themIves. 
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Many vaflep on the flsnks of the Alttakta Range also became free from 
g i a l  ice. 

PREBEW CIUCIEBB. 

Yentna gh4mg.-Both of the headward f0rk.s of Yentns River 
r k  in glaciers. The mountains that surround the West Fork are 
curnpmtively low and their glmiers are small. The Ettgt Fork h d e  
in two large glaciers, one of whioh seems to Bow from the east slope 
of Mount Dall, snd the other probably drains tbe southmat side of 
Mount Russoll, Their upper baains are still unexplored and their 
area ia not known. Below the junction oE t h w  two tributary 
vaUeyn the main trough is wide and deep, h a w  straight-sided 
wdls which give evidence of the aeverity of the glacial acour. Xo 
large tributaries enter for some miles below the forks, though p t  
glacial erosion bas notched the valloy walls with sharp canyom 
along same of the stream courses. At the base of the mountains the 
old YBntna Glacier joined tho ice .streams which emerged from the 
Nakochna, Bichatns, md Skwentna drainqe basha and with 
them poured a broad ice flood out an the Susitna lowland. 

Ka;hi&na Ql.u.ek.4ne of the largmt glsciem of the r q e  occupies 
the upper portion of the R a h i a  basin. It extends to the edga a€ 
the mountains and at its lower end has 8 width of nearly 4 miles. 
Nothing is h a m  of its length nor of the area which it drains, but 
from the aize and position af its lower and it is ovident that the supply 
baain is hrge and pmb>bly includes the swthonl slopes of Mount 
Foraker. The low~r  20 milea of thia gIaciar rnhy be men from favor- 
ably situated mountains dong ita d m ,  but a bend in tho vall~y mta 
off the dew of tbe beadward prtian (Pl. X, 3). Bolow the bend the 
jm s tmun  ie 2 to 3 miles wide and htbs 43 rather uniform S U T ~ C O  dope 
with a low gradient. A eumbr of emall tributary glaciere join the 
main ice etream from either side. Ribban-like bands of moraine 
that stripe the sudaco bmrne broader and more conepicuous toward 
the lower end of the glacier, but the surfaco i~ remarkably froe from 
morainal covering, and white ice shows all the way t o  the glacier foot. 
There is no o~idance tdut KaWtna Glacier ie. retreating at  p e n t .  
Spruce t r e ~  many inch@ in diameter grow close to the glacier front, 
ahowing that tho ice i~ either advancing or stationary and that ita 
terminus is now as fw advancod as at any time far perbps 200 years. 

At about the position of its present tprmInu8 the old Kahiltna 
Glacier joined the ice flood which at f ha t tima spread dong the flunke 
of the rnnge and connected with the glacial outflow fmm Yentna and 
Tokchitna glaciers. For much of the lower 25 mil= of its aoune the 
river now A o m  through a postdacid cut in the lowland d~poaite. 

Granite and l idden crecks flow through severely glaciated valhp 
which join the Kahiltna G and 7 d w  ebove the end of the glacier. 



which cut the dates, but they am for the mmt part too d fa be 
shown on a map of this wsle. 

me muka of the main intrusion are of granitic texturn and range 
in composition from granites with orthoclase feldsgw predomi- 
nating through gsanodiorites and quarts diorites to  dioritas in which 
the feldspam are largely phgioclase. The mch are w m p d  for 
the moat part of quartz, dksE and lime-~odic feld~par, biotite, 
muscaPite, hornblende, and wcesmry miner&, Rocks of d hx- 
turn from fine-gmhed rocks to c o a w  graniba were men, and a ~malI 
amount of pegmatih was observed in the panib. 
The dike rooks that cut the shtea ahow wide VIUi~tions in both 

composition and taxtum. Moat of fhsm are 80 altered fo be 
determinable with difliculty under the m i c m p e ,  the feldspm 
having been mphced by calcite, but the moet common type is a 
quarto porphyry, which probably had sn original composition much 
lig, that of the dioritea. Others am basic dwkalored mb, which 
in their fmcqpined phasss are not distWhab1.e in the 6eld from 
the graywackes. 

AGE 

The facts obwmed in the Yentna district in mgard to  the age of 
the ~arious htm[iiw rocb are inau5oient for the w m t e  determi- 
n~tion of the time during which the igneoua activity took placle. 
The great iutrusive mass of granites and diorites is mrtaimly younger 
than the slaw and gmywaokes of the region, for it meuta these rocb 
and contab inclusions of thm. Furthermore, the dates had 
already been consolidated and metamorphosed before the injection 
of the granitic magma, as is shown by the cbwactar of the bduded 
fragments and by the fact that, though the slaw am emr~rwhem 
deformed and commonly schistose, the iatrusive masses show Jittle 
evidence of having been submitted to deformational stresses since 
they were injected. On the other hand, the Eocene mdhents, 
although occ:wrhg in areas surrounded by slates which have been 
intruded by dikee, wera themse1ves nawhem o k e d  to have been 
cut by intrusive rocks. The evidenoe available thmfom points to  
the conclusion that the intrusives ma younger than the d a t a  and 
grrty-wackes (Paleozoic or Mesozoict) and older than the Eocene. 
Brooks states that the pniw md diorites of the Arab Range 
cut mcks as young as the Middle Jurassic. hi southesatern Alaha 
similar W t b  r n m  ara consided by Spenmr to  have been 
intruded between Lawer and Upper Cretaceous the+. The Wright 
brothers ' concluded from their work in ~outheaatern Almkla that 
- 
rBrmh.A.E. .TbeMmntAfcKinleyreglmr,~ P r o i . ~ U . 8 . C f e D L ~ N o . ~ , l n l , p . 9 1 .  
a Spenwr, s. a,, The Jun-u gold bsbt, W. BalL U. 8. Geoa. Barvsg No. W,1WE,p. 19. 
I WHghb, F. E. and C. W., The sad W- dn£u# d m ,  d m  BuU U. 8. ad. 

Emmy NO, Z47,1m, p, 5%. 



the intmdom there am of pre-Cretaceous age and continued to at 
leeat hfiddle J d c  time. In the Matmuska Valley Pa@ and 
'IC13opZ found the granitic rocks cuttiug beds which they blieaed 
to  be of lower K d d l ~  Jurassic age, but which have mom recently 
been determined t e  be Lower Jurllssic. From hie studiea in the 
I l k m a  region, Mahtin a makes the following statement: 

w i n g  the age of at I& part of the &tic rocb the evidence ia cwelusive 
aven to a rather dose h e  interval. Quartz diorite of the normal type for thie region 
m a  inhded into the Upper T r h k  rocb on Bruin Bay submquent to their cloee 
folding. Xesr-by are broad amw of Upper J m i c  mck~ which am not involvd in 
thk close folding m d  which m e  aot cut by &s @tea. Middle Jurarrtic rocks are 
nmhera on Cook Inlet h o r n  to be cut by granitic rocks. The granitae cut the por- 
phyriw .ad tuffa of Ilinmna Bay, which &re Lower J m i c  or older, and pmbalbly also 
cut mhs of similar lithology on Tuxedni Bay and north of Mount Douglarm. h m  thh 
evidence it may be coucIuded that the granitic m k a  arecertainly younger than the 
Tria~sic md older than the Upper J d c ,  and that they me prabably older than the 
Middle J d c ,  and pmibly younger thsn part of the Lam J-ic. 
' 

From spidencee of the q e  of similar rocks in various other parts 
of Alaska t'he age of the granitic intrusiw of the Yentna region  it^ 
provi%ionally assigned to  late h w e r  Jurwio or Mid& Jurassic 
time. 
Soma of the diabaae and greenstone dikes which cut the slates 

have been deformed and metamorphosed with them and they are 
therefore younger than the slates but older than the granitic rn-, 
which are lit& or not at a11 deformed. Nothing more dehito  ia 
known of their age. 

h gold was h t  b v d  in the Yentna district in 1905, md 
since that year both mining and prospecting have been active. The 
indefatigable prospector has pushed into almost all the  valley^ which 
cut into the margin of the Almka Range, yet it is worthy of note 
that the number of producing streams has mei~ed  no additions since 
1906 md that a h i t  all of the production up to the present time has 
come from p u n d  which wa9 staked in those early yare. It may 
be well to review brieff y at ktbis' place the f actom which have eon- 
tmlld the distribution of placer ground and have limited it to  such 
a m 4  areae. Thaea arms ire c o h e d  to the ao-called Cache Creek 
country m d  the Mills Creek digginga. T h e  former includes, bmidea 
Ceche Creek and its tributaries, the headwaters of Pet- Creek, and 

Mr B M m j ,  end wfi AUdph, C f c D ~ a  rsDmmadasmxt in the &Ia$rausbs mud Tdkwtna basl- 
Mask Bull. U. 8 .  -1. Burmy No. 827, m7, p. a. 

a M a r t O , G . C . , m d ~ t r , F . J . , A @ o g i o r s o o n a s I s l r s D D a d t h e I U P m P a ~ ~ : ~ U . &  .-. NO. t8b, 1911, p. 78. 
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Long Creek, which flows to Tokicbitna River; aU of thew meeb, 
however, lie in the Dutch and Peters bib, and in the broad dqmioon 
between them, bordered on the aouth and 'north by Kahiltna and 
Tokiebitna vaIEeys. The Mills Creek placer minm m all in the head- 
ward basins of Mills and Twin crseks, which join and flow eastward 
to empty into Camp Creek, a tributary of Lake Creek. 

ORIGIN A m  DISTRIBUTION OF FLACER GOLD, 

The factors which bear on the distribution of placer gold in paying 
quantitiss can not be adequately discussed for this region without 
h t  considering in some detail the former extent of the ghcies 
which reached so great a development along the Alaska Range. The 
glaciation of the region as a whole baa already been dkcussed in the 
preceding p-, but the d e c t s  of glaciation, in so far as t,hey i d u -  
enced the distribution of placer gold, are *in sunu~~r izad here. 
The preaent glaciem are only remnants of a vebat im &mt wbich once 
filled the Susitna basjll and extended far down (=oak Inlet. This 
great glacier wm several thou~md feet thick in the lower par& of the 
Yentna e o n ,  perhaps completely oo~ering the Yenlo Els and 
leaving only the upper portions of the Peters and Dutch hills apomd,  
if indeed these two ranges were not a h  covered by the ice. At the 
time of the greatest glaciem an ice tongue moved southward through 
the broad valley of Cache Creek, and a portion of this glacier pushed 
aems the Peters Hilh dong the valley now occupied by Peters Creek 
and greatly eroded and deepened thh valley, which perhaps owas 
ita existence to the erosion of glacial ice. Later, when the thickness 
of the vast glacial sheet had dimhished somewhat, the many valleys 
of the foothill rangss were each occupied by a vigornus valley glacier. 
The erosive action of such great, slow1 y moving ice tonguea was enor- 
mous, espmi821g along the larger valleys which head in the hi.& 
rnountaina, and any concentxstion of placer gogold which may have 
existed in these valleys was scattered and mixed with the ghcial 
deposits which now be spread a v q  the lowlands. It is only in the 
plmw which were protected by their topographic position from grmt 
ice erosion sa that the preglaciat p h m  could survive; where an 
unusual amount of postglacial erosion htas permitted the reconcentra- 
tion of the glacially scattered gold; or where erosion since &he ice 
retreated haa effected a new placer eoncantration, t h t  gold in 
qutbutities sufficient to justify mining is now found. So little is 
known of the more rugged portions of the A b k a  Range that nothing 
can be said of the possibility of lodes existing there which snight have 
supplied gold to the stream gravels. In the district around Cache 
Creek, where the geologic conditions we known, it is a recognized fact 
that aU of the streams which carry p h e r  gold have their heads in 
vabp eroded in the alate and graywacke seriw. The rocb of bhis 



&ea contain many veins and atringem of qu&a, and, although up to 
the preeent time thme have not been found to contain goM, thia may 
be due to the small amount of prospecting for gold bdee which haa 
been done. Some p i e c ~  of quartz float containing: free gold hrtvs 
been found, md the sluice boxes haw yielded much gold with quarts 
attachel, mem mall p i e m  of quartz stringers with free gold, showing 
the date which formed tha w a h  of the quartz vsin. h almoat all 
the ~treasra which cut the dates contain some gold, it appears highly 
probable that the placer gogold has been derived from quartz veins in 
the slater and graywscke seriea. (See footnote, p. 26.) 

The geneais of the placer gold in the Yentna district is believed to 
be as follows: 

Under the influence of the granitic intrusive mwes  and their 
cismciatd dikm the elshe md grapacke ser ia ,  which f o m  the bd- 
rock along the flanke of the mRin range and in most of the foothfi, 
wsa a t  by quhrtz veim and string-, some of which contained free 
gold. Most of the gold probably occurred in small discontinuous 
veins, for no valuable bdea have eo far b m  discovered. Stream 
m i o n  in Tertiary time developed an extensiw. drainage -tern in 
the slate hills, concentrating in the stream beds some of the gold from 
the rock removed and scattering mme gold through the extensive 
gravel deposits which were laid down along the base of the mountains. 
The mineralization of the slates was irrwlar, and though in sume 
places the mncentrstion of gold wm sufficient to form workable 
placer deposits, in other vslleye the rock removed contained but little 
gold and no phicorn resulted. The Eocene coal-bearing beds, which 
underlie the Tertiary graveh, were also deposited altar the mineraliza- 
tion of the slates, but they consiat for the most pert of fine sediments 
and have nowhere bean shown ta be aurifmus. 

Tha uplift of the Alaska Range, which caused the rejuvenation of 
the streams and brought about the deposition of the thick gravel 
asrim that now forms the h i h  at  the head of Mills Creek, continued 
after these gravels were deposited, giving them an iacremd dip 
away from the mountains. Stream cutting proceeded rapidly, and 
a weU-developed drainage sgstem was established. It is now im- 
possible to  reconstruct mmately this drainage system, but it is be- 
lieved that the larger rivem then followed much the same comes 
that they do now. Yentna, Rahiltna, and Tokichitna riven were 
the main drainage lines, but their smaller tributaries may have had 
a verg diffemnt ~l~angernent from the p m n t .  

With the approach of the time of great& glaciation the ice tongum 
in the majn valleps k c m e  constantly thicker and were augmented 

7m0-Bull. -1- 
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by tributwy glwiers from dl the 1-r v&IIeyx along tbe momitah 
flanks and h m  the foothills, unt3 ifthe Ma flmd spread in sn un- 
broken sheet throughout the whole Susitna lowland. At the cdmi- 
nation of the glacial. advance the surface of the ice eheet stood at an 
elevation of about 4,000 feet along the base of the mountains, md 
perhaps completely submerged all the foothills below this I d .  
Glacial emion widened and deepened the main valleys to  a mmmk- 
able extent, and in the smaller valleys its effects were strongly felt. 
All loose material and much hard mck was removed, and the placer 
gold was picked up md s c a t t e d  through the debris which the 
glaiem carried, being depsitecl wherever the glacial m a t e d  waa 
rlropped. It is this glacial scattering of the gold fmm the higher 
vdleys which m o u n t s  for the wid saprend distribution of gold through- 
out the Su~itna baain, but glmiem fail to concentrate the gold which 
they pick up, and it is only whew streams have rehandled and recon- 
centrated the gold from the glacid deposits that it ean b pmfitably 
recovered. 

Though the rsequence of events just given was the same throughout 
the Yon tna dbtrict, certain special conditions in the vallep of Cache 
and Peters creeks account lor the pIacer deposits in their basins, 
When the glaciem reached their greatest development, ice from the 
Tokichitna Vatley ovexflowd its b& and moved muthwost d a m  
tho depremion between Dutch and Peters bills. Small glaciera 
formed in the valleys of both of these ranges of hills and joined the 
ice in the Cmhe Creek basin. There the great ice movement from 
the Alaakl~ Range was down the KahiItna and Tokichitna vdleys, at 
right angles to the Cache Creek trough, and the ice which lay between 
the Dutch and P stem billa is believed to have h n  relatively stagnant 
and to have emded the Cache Creek trough but little. The tributary 
g ldem from the hills on either aide, howover, were vigorous, for they 
had steep gradients, and in their upper portions they scoured deeply 
into bedrock, having b t  removed dl the loose materials, including 
any places gold wbich, h ~ d  been p d o u s l y  concentrated in their 
vdley~, by the &reams. At the pints of junction w-ith the stagmat 
C d e  Creek glacier the tr ibutq ice stream loet their power to 
erode, and most of the mnhrial which they had picked up from their 
upper valleys was drop*. After the retreat and disappearance of 
the glaciers the vallep within the bills were left bare and smooth and 
c~ntained little placer gold, that which they had formerly mntained 
having been swured out by the ice and inmrprrmtd with the glacid 
materids which lay mattered over the broad Cache Creek vdley. 
The streams now had incremtaed gradients, for Cache Creek had a Ed 
of 1,400 feet from She mouth of its interhill bmh to the level of 
K d t n a  River. It therefore rnpidly cut a canyon for itself t h u g h  
the glacial materials and into the Eocene secheflts, and this gorge 



grew headward until it had worked back up the r n k  s h a m  and 
th0 larger tribntariea into 'the date hills. Canyons were cut in the 
date at the pints where the s t r e m s  crossed from the dates to 
the softer deposits of tho Cache Creek vdey. In cutting t h e  deep 
channela the stream rehandled much of the material which the 
glaciers had dropped and reconcentrated any gold which it had con- 
hainad. They also at Borne placea cut through their old pregIaciaT 
chmu&, which had been buried under glacial deposits, and recon- 
centrated tlrc altl plmor gold contained in theso channels. The 
result of all this postglmid cutting hm h e n  tho redeposition of placer 
gold. The placere aro commonly richmt at tho date canyona of the 
streams because it was there that erosion by the valley glaciem 
became ineffective and much uf tho glacially removed gold waa 
dropped and becauso in the narrow canyon bottoms the concea- 
tration has been greatest. The absence of workable placem in the 
uppar date vdleya is due to  the intensity of the glacial scouring and 
to the short period which the streams have h ~ d ,  in postg1;laciaJ. time, 
for the development of new placers by tho erosion of the date bad- 
rock. In the lower coumm of the small  stream^ and of Cache Creek 
there is much workebla ground, but at these places the gold is chiefly 
in s m d  particles, indicating that it hae been brought from the upper 
valleys by the streams, and tho owasional recovery of coarser pieces 
of gold shows that tho gincia1 matarids contain some gold, even at 
oomidrabre distances from tho alate U s .  
Tn the baain of Twin Crcek the contlitions are different, for the 

gulches which have yiddetf the placer gold are cut into the Tertiary 
gravels and the sands and ehalm of tho coal-bearing serim. It seems 
c h a i n  that the placer gold on these stream has been derived by a 
reconcentration of p l d  fmm the gravels of the upper part of the 
series. Whether or not those gravda originally received their gold 
from the slates is atill a matter for conjecture. 

All the streams of the Yentna district on which mining is now 
being carried on have been worked steadily or intermittently for 
=vend years, and no new locations of importance have been made. 
The most notable development of 791 1 was the rliscovery of rich 
p m d  in an old preglscid channel on I )oUar  Creek. This diswvery 
suggmta the ~ i b i l i t y  of the existenm of simiPa~ old chamqls En the 
benches of other near-by streams and will bo rliscusd in the follow- 
ing p v .  The atmsms whicli were bring minod during the aummer 
of 191 1 are Cache k k  and ita tributarice-Dollar, Fa&, Thunder, 
Uugget, and Gold creek; Peters Creek a d  its tributmies-Bid, 



Wflaw, and Pmmm mks; Long M k ,  in the Tokichitne baain, 
and Mills and Twin c m b  and the: mall  gulches which they drain. 

FEATURE@ OF T E E  BTBEAIIB. 

Cache Creek is a rather large stream which joins RahiItm River 
about 13 milea blow Kahiltna glacier. Together with its larger 
tributaries it h e ~ d e  in Peters and Dutch hilh, and its muma lies 
between them hill ranges CPI. IV, A) through a broad, elevahd trough 

wkich is continuous fmm the Tokichitna to the Kahiltm, sloping 
gently toward the latter. Cache Craek drains the southwestern part 
of this trough. The many tributaries b e d  in glaciated adeys ia. the 
hill!, but on enterimg the broad interm trough they psss fmrntha date 
and graywacke wries, or h a d  bedrock, out upon the 1ooaeIy comoG- 
datedl beds of the wal-hearing series, which forms the s d I e d  "soft 
bedrock." An Cmhe Creek in the upper part of its brow1 basin 11- 
an elevation of about 3,1300 feet, and its junction with KaMtna River 
is 1m than 600 feet above sea bvel, it falls 1,400 feet in 3 8 mila. J k  

baa therefom been able to intrench itself into the soft underlymg 
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f d n  and Bows thmugh a gorge whoee walh in plttces h e  300 
fmt above the creek (PI. XI, A). T t s  tributaries dm have made 
deep cub where they cross the b k .  
Mining has been m&ed altogether to  w c l l  G g a D m  

3 0 o o m o  
the main creek and to the largest o o o 0 0 , 4 ' c  

t r i b u t k ,  which enter the strewn from 2 
the northwest. Fqure 5, a &etch map 2 
of the Cache Creek and the neighboring 
stre-, givee the location of the gold 
placer mine9. 

CACHE CREEK. 

C d s  Creek heads in a small glachI a 
valley in the Dutch HilIs, through F 
which it Rows for only 2 milea before % 
it emerg& into the broad and wide val- 
ley which it Iollows to Kahiltna River. 
In the hills its valley is cut in the date 
and pywacka wries, and the stream 
p v e b  lie on "hard bedrock." Near 
ita head the stream has eroded its vdey  " 
but little in postglacial time, though 
for a short distance back from the base 
of the U s  it has cut a sharp cllnyon a 
into the slstea. This canyon ends ab- 
ruptIy at the contact between the slate 
series and the ~ a n d s  and shales of the 
cod-bearing formation, and from this 
paint downdream the creek, though in- 
tmched below the level of the 'broad 
plahau,hastrwidervdeyffoor. Figure 
6 ~hows s section dram across both 
Dutch and Peters hills, indicating the 
stmctural relations of the various f o r  
matiom. The valley wslls, or bench-, 
are a b u t  50 feet high at the mouth of 
the canyon. At the moutll of Nugget 
Creek the stream bed is about 250 feet 4 
bebw the level of the ~urrounding de- 5 
p i t a ,  and the depth increases to neady 
300 feet between Sugget and Spruce 
cmka (PI. XI, A).  Below Spruce h e k  
the atream has s steep gradient through 
a bowlder-filled canyon, below which it 
m d e 8  the Kahirtna flab. 
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Gold was firet diecovered on Cache Creek in 1906, the ysnr after 
the first discoveries in this region were made on the headwhtera of 
Petem h e k .  The first p u n d  mined was at the m y o n  near the 
head of the stream on Discovery claim, which has been worked every 
year sin=. During the; summer of 1911 two men were mining a short 
distanca below the mouth of the canyon (PI. XII, A). The ground 
worked was that of the present atream flat, and the gravels moved 
range from 4 to 7 feet in depth knd lie on slate bedrock. There am 
Rome largo bowlders preaent, but most of them can be handled by 
one man. A short distmw below the canyon the slate bedrock gives 
p1ac.a to the materials of the coal-bearing wries, which change ch~r-  
acbr within short distances, ranging from a fairly firm, gritty sad-  
stone to soft clay 8hales. The pay streak is said to bo rather well 
defined in the canyon and for n short distance below it but soon 
spreads out in the witler valley below and is difficult to tram. The 
gold is rather unevenly distributed, for, though most of it ia found on 
bedmck, the degrse of its concentration depends aomewhst on the 
character of the bedrock, the hrtrcler strata h a m  retained it better 
thsn the softer. No mmds have been kept which would show the 
gold content of the graveh to  the cubic yard or to the square yard 
of bedrock, but it is reported that tho returns hmve averaged about 
$10 a day for each man employed. The sluice boxes, 14 i n c h  wide, 
sm eet on a pado of 5 inchm to  the box length. The gravels an, 
groundsluiced t o  rt depth within a foot or so of b e h k  by the aid of 
canvaa hose and water under pressure from the bench t~ the muth- 
west, the rest of the gravel being shoveled in and bedrock cleaned by 
hand. The atream et Diecovery d a b  can be depended upon t o  run 
a sluice head of water for the boxes used throughout the a e m ,  and 
most of the time it flows two duice heads. The gold is coarse, bright, 
and somewhrrt worn, though many piecea' are rough and some cubm 
of crptallina gold have bwn found. Pi- worth $20 have been 
taken from this claim, and only about one-third of the gold recovered 
wilI pass througl~ a 16-mesh screen. 

The coarseness of the gold and the roughnes#1 of some of it indicate 
that it has traveled no great distance from it9 bedrock s o m .  It 
mmt originally have coma from the quartz veinlets of the slate and 
gr~ywncko ~ e r i e a  in the upper part of the Cache Creek valley, or at 
the head of Bird Cresk, for the upper valley at one time contained 
a vigorous glacier and ice also name into it from the head of Bird 
k k ,  across a low divide. This glacier eroded ita. basin and doubt- 
less scattered and removed any preglmial p l d  which may have been 
conmntrated in ite upper portion. No ground carrying pa& quan- 
tities of gold has been discovered above the canyon of Cnche Creek. 
Tow& the mouth of the slate valley the ice scour was lesa severe, as the. 
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glscier joined a large duggish ice sheet in the broad busin between 
Dukh and Petam hilla. Here the vdey  deepening was not pro- 
nounced, and a part of the makrial picked up by the ice in t'he 
upper valley wns dropped, It may be that the glacial deposits here 
covered up portions of the preglmid channel of Cache Creek without 
disturbing them. When the glacier melted away the stream cut 
through the glacial deposits and at and below the canyon intrenched 
itself into the slates and the softer beds to the east. In the re- 
handling of the glacial material any goId that it contained was can- 
centrated in the stream b d ,  and if the valley waa cut through any 
undisturbed portions of tho old preglacial chaanlpl theso, too, would 
have contributed to the richnw of the present plttcer deposits. 

The possibility that remnants of the old channel still exist in the 
h c h o s  is suggested by several fscts which have been learned during 
the yeam that mining haa been carried on bere. It is said that the 
p ~ y  streak terminaha rather abruptly at its up~trearn end in the 
canyon, although Rome gold has been found farther upstream. In 
the- spring of 1911 a cut was run into the high bench at tho point 
where tho pay ~treak failed. The bench conaist+s of grav~la lying on 
decayed r o c h  of the slate serios and is overlnin hy 15 to 20 feet of 
glacial till. In pundsluiciug the upper portion of this cut mme gold 
was movemd, but most of it lay on or in bedrock, The gold was 
conme, the largest nugget being worth $9. It nay be that at thia 
pIam there in a portion of a preglacial stream ch~nnel which contained 
workable placers. At tho time of visit the development work on the 
bench was imufficient to show dehitely the presence of such an old 
elinnnel or to give any relisthle clue as to ita length or direction. 

In 191 1 two men were mining on Cache Creek, about a mila above . 
the mouth of Nugget Cmek. The ground worked was on the present 
dream flat and ranged in depth from4 to 7 feet. The usualnumber 
of coane bowlders was encountered, but moat of them could be 
resdily thrown from the pit. The graveIs lie on "soft bedrock," 
rsompoaed of the clay, sand, and soft conglomemh of the cod- 
bearing serie~. At ono place the creek is crossed by a bed of lignih, 
which held the gold and yielded good returns. The gold in the gravela 
is mostly found on bedrock, t.he richness of the ground depending to 
an important degree on the chsmter of the beds crossed. In the 
beds of clay little gold is found, but the sandy and gravelly beds have 
retained the gold much h t t er .  A grade of 5 incbes to $he box length 
is maintained, this being less than the fall of the creek. The sluice 
boxas in UM are 20 indm wide, and the creak at this point auppIiea 
enough water for them throughout the summer. Water under pres- 
sure is obtained from Columbia Gulch, a emall tr ibutq of Cache 
Cmek fmrn the north, m d  is carried by ditch over the bench to a 
pint opposite the pit, to which it is conducted through 6-inch canvss 



h w .  A working head of about 75 feat is thus obtqined, and a 23- 
inch nozzle is ueed in piping the grave1 into the boxes. It is reported 
that the return from the seasoak a r k  on this ground were not 
large. 
In the main ~alIey of Cache Creek mining opetations were carried 

on at a number of points between the mouths of Nugget and Spruce 
creeka from f 908 to 1908. In some places the ground worked was 
in the p m n t  etresrm flat, but in others the gravels on benches dong 
the rdley sides were mined. In 19Q8 the Cache Creek Mining Co. 
was o q p h e d  and purchased all of the main creek valley from a point 
23 miles below Spwm Creek to  the mouth of Gold Creek, a djstanm 
of more than 12 miles, as well as a number of claims on the more 
impodant tributaries. The total ho1dings of the company e m b m  
more than 3,000 acres, and extemi~e prcparationa have ';been mada 
for developing the ground. A gawmiU which has been built on the 
main creek one-half mile above the. rn0ut.h of Thunder Creek, f u ~  
niahea lumber for buildingst penstmks, flumes, and sluice boxes. 
Several thousand f&t of hydraulic pipe, some as large as 34 inches in 
diametert has been: plaeed on the ground. During the masom of 
1910 rmd 191 1 the ebergies of the company were in large part directed 
to procuring sn adequate aupply of water under p m r a  so that 
their ground could bo mined by hydraulic methods. A ditch, origi- 
nally designed to carry 1,500 mher'a inclles of water, was wrveyed 
to tap Nugget Creek on claim "No. 7 above," but was only partly 
completed. Its connection with Nugget C m k  was nwer made, but 
durlng the period of the spring run-off it receivm a considerable 
volume of water from the melting snows on the Dutch Hills and on 

. the broad high bench which it  tmmverse8. C6astmction on a mend 
ditch, to carry 2,300 miner's inches of water, t ~ s s  pu&d in 1910, m d  
WBB almost compbtad. This ditch was to draw water frdm Cache 
C m k  a short distance b l o w  the mouth of Nugget Creek and carry 
it for nearly 2 miles to a penstock, from which it was to be taken 
through a 34-inch sthel pipe to the point where needed. The workmg 
head fit the penstock wm 120 f ~ t ,  to be increamd to  180 feet at the 
sawmill. In buildmg this ditch some slumping ground wsrr enmun- 
bred, so that during the summer of 1911 the lower portion of the 
ditch was abandoned, and the water WEB carried from the completed 
portion to the swaUed Pinea Bar through steel pipe. 
In 1910 mining was carried on st two localities by the Cache Creek 

Mining Co. The uppor locality, on Pineo Bar, lies about hdfwey 
between tho mouths of Nugget and Thunder creeks, !€'he ground 
worked is a few feet bhve the present level of Cache Creek, and the 
gravels lie on the am&, clays, m d  conglomerates of the coal-bearing 
series. In the bluff8 bn either side of Cache Creek the beda lie almost 
horizontal, hut on be northwest ~ i d a  of the etresm there has bmn 



extemivs dumping (FI. XI, 3) , &nd the strata shown in the e x p o s u r ~  
of k h c k  in the cut stand nearly vertical. The bench gravels here 
are certainly deposited on a dumped portion of the vdey w d .  Ln 
191 1. work was continued at t h b  place, but nothing was learned in 
regard ta the amount of gold recovered to the cubic yard of gr8,vel 
moved. 
In 1910 a portion of the bed of Cacho Creek wm worked at a point 

near the mouth of Rambler Gulch. The creek here flowed close to 
bedrock, and by diverting the stream from its channel durbg low 
water bedrock could he cleaned by removing only a thin layer of 
gravel. Gold was recovered in this Iocafity in eonsiderab1e amounts, 
but its distribution was irregular, depending on the character of the 
bedrmk. Wherever tlla stream crossed a eandy or conglomeratic 
bed the gold had lodgod, but the dapey beds were almost bars, the 
gold having paased on over them to frnd a more favorable resting 
place on the rougher bedrock. It is said that one working upstream 
cwld predict when a clayey bed was to be crossed by tho exceptional 
Fichnm of oftbe sandy or gravally portion of the bedrock just below. 
In 1911 a cut was run from the mouth of Rambler Creek up that 
stmamfor about 700feet. Aportion of theground st themouthof 
the creek was mined by pick and shovel, but that farther up was piped 
in by means of hydraulic giants. T h e  depth of gravel was irregular, 
ranging from 18 inches to 10 or 12 feet, and the surface of the soft 
W O C  was uneven. At the s m m  month the gold was recovered 
from a M c k  of rather firm mnglomerab, c d e d  cement rock by 
the miners, but farther upstream the beds of t l ~ e  coal-bearing s e r i ~  
were encountared, the clayey shalea predominating, together with 
mme amdy and gravelly beds snd a little lignitic cod. Th- beds 
are tiltad at various angles and have evidently been sffectd by 
 lumping. . Far the lower ~ n d  of the cut wahr waa supplied to the 
3-inch n o d e s  from Rambler Creek with a head sf about 60 fwt. 
Later in the season water wna procured from the upper end of Lucky 
Gulch with a head of 230 feet at  Cache Grsek. Tbe dirt was piped 
into 24-inch boxm, set on a gade of 6 inches to tha b x  length. At 
the upper end of the cut the gold is reported to have decreased 
and work was discontinued, the plant being shifted to a bench on 
Cache Creek (PI. XII, B),  about 400 feet above the mouth of Rambler. 
At this p l w  the 8urface of the gavels lay about 10 feet above the 
lead of Cache Creek end the depth to ledrock averaged about 6 
feat. Large ktowIdetg were not common in this cut, and those 
encountered all lay on bedrock. The vaIue of the gold recovered is 
a d  to have averaged approxhately $1 "50 to t h e  cubic ytard of dirt 
moved. 



Gold Creek is fib uppermost tributary of Cache Creek from the 
north; it Lies between the heed of Cache Creek and Nugget kgek 
and is a s m d  stre&, only I f  miles in rtotd length. It heads in the 
slate bills and ib lower portion flows through a valley cut in the 
cod-bearing series. i Gold wan h t  discovered in 1909 near the point 
at  which the creek1 pasaes from the slates to the softgr depoeite. 
At this point the valley js narrow and V-ehaped, the gravels to be 
mined rarely haping a width of more than 20 feet. The depth to 
bedrock ranges from 2 to 6 feet, the gold being found on bedrock or 
ia the crevices of the slam, which here stand on edge. The gold ie 
come and shotty, piaces up to $14 in value having been found, 
Pta assay vdue b $17.81 an ounce, of which 6 cents is insher. No 
mining was being done on thb ground ip 191 1, 

NWQCICIBT CBEEK. 

~uggst  b k  is the uppermost large tribotsrg of cache' k k J  
joining it a few milea below ite head. lta source ia in the Dutch Hih, 
through which it flows in a wide, straight, U - ~ h s p d  vdley, which 
shows atrongly the emsiva action of the gwat glacier that once occu- 
pied it. In the hills the basin of Nugget Cmek ia composed of the 
mka of the slate and gmywacke series, a d  the stream, flows in a 
poat.glacia1 canyon, which is sbdow toward the valley hesd but 
narrower and deeper downstream. At the point where it leevea tlm 
slate hilla the c m k  occupiea a canyon cut 200 feet into the rocks, 
but at the baae of the hilb the slates give place to the eofter rocks 
of the cod-bearing serjea, and through these the s t m m  has widaned 
ita gorge, though the valley walls are high and s t e p  throughout the 
remainder of its course to Cache Creek 

Gold waa h t  disG~versd on Nugget Creek in 1906, and the ground 
6wt worked was in the lower portion of the rock canyon. Since that 
gear mining hes been carried on in the valley each summer. The 
claims lying immediately above the mouth of the canyon, known as 
" Nos. 1 ,2 ,  and 3 below," have yielded the greatest part of the pro- 
duotion, and sre now pmtiealIp worked out, but a considerable area 
of ground which ie known te cuntain paying quantities of gold 
remaim unworked. 

During the sumnaer of 1911 mhhg operatiom were baing wn- 
ductad an this creek :by four different psstim. The largest -p, 
consisting of 10 men, wm on ' "0.4 below,'-he &round worked lying 
a short distance below the mouth of tb date canyon (P1. XIn, A). 
The stream gravela are 8 to 8 feet thick, and lie on the soft bedrock 
of the coal-bearing scrim. The goid h recovewd p r k i p d y  from 
the gravel within a foot of bedbedrock and on the bed rock itwlf , which ie 
of eandy or clayey mntsrial or 1- conglomerate. T h e  gold ia veq 







mame, mmawhnt rusty, and moderately worn and smoothed. Nug- 
gets worth $16 haw been found below the canyon and in the canyon 
one worth $60 was recovered. Simple mining methods ere used, the 
upper portion of the p w l s  loeing groundsluicd off by means of 
water under p-, deli~ered through canvas hose, the head being 
70 feet. The gravel immediately above bedrock and a portion of 
the bedrock itaelf are shoveled by hand into 14inch sluice boxes. 

Above the p m n t  stream flat, at the d h  of the canyon, portions 
of tba former valley floor of Nugget Creek appear as terrmm or 
benches, mvan of which can be distinguished (P1, XIII, A). Work- 
able plmer has been found on a number of these bench~, and one 
'bench, 170 feet above the stream, wrts being mined at the time of 
visit, The gravel hem, which was 1 to  6 feat deep, Iky on alate bed- 
rock and is said to have yielded much gold. None of the hnches, 
however, me of lrtrge size, snd the amount of paying ground on them 
b small. 

'lhw men were eng~ged in e i g  at tha junction of c l h  " Nm. 
1 md 2 above," at which place Nugget Creek l h  in a slate canyon 
about 70 fest deep. The stream is crooked and its flat narrow, only 
small patch- of grad  appearing between the cmek 'bad snd the base 
of the amyon walla. !he ground worked ranged from 5 to 6 feet in 
depth snd contained a good mmy bowlders, most of which, however, 
could be mowd by hand, H y d d i c  methods were employed for 
stripping away the uppar portion of the gravela, the wahr being 
obtained ffom a small tlibutav on the northemt aide of the creek 
and conducted through EL ditch over a thousand feet long to s point 
above the cut, where it was deli~ered through cmvm hose kt B head 
of TO feet. Bdmck here m d t s  of d a b  and graywackes, which 
stand at high mglm and strike in the general dimtion of the course 
of the creek. me gold b c o m e  and somewhat worn, and is un- 
evenly distributed over the bedrock. Where the bedrock is rough 
good return are found, but where it is smooth the gold recovered is 
not sufficient to pay for the hmdling: of the ground. 

On claim #'NO. 3 above,'' two men wera mining on a ban& which 
Iies about 10 feet abom the level of the stream. Pick and ehovel 
methods were used for getting the lower part of the gravels into the 
aIuice boxes after the upper portion had been mmoved by p n d -  
sluicing. Sluice box= 12 inchas in width were eet an a grade of 8 
inches to the box length, and sufflcfent water was hsd during the 
entire semon. Most of the p I d  movered was found on bedrock, 
wbich is hem slab or graywacka. The gold is coarse, nuggets ranging 
in value from $1 to $6 being common. It is planned to build a ditch 
in 1912 to bring water under s head of TO fwt to  the cut and to install 
24-inch boxea, so that a larger quantity of ground may be handled. 
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Claim ''No. 4 abveJ' was purchased by a party of t h  men, who 
commenced mining in the spring of 191 1. A wing dam was con- 
structed,which diverted N u w t  Creek for about 300 feet, md the bed 
of the creek wa9 mined by shoveling the gravel into the sIuics boxes. 
The p u n d  ranges in depth front 2 to  9 feat, mmt of tbe gold being 
found on or near bedmk, here formed by the uptilted beds of the 
slate and graywake series. Much of the gold is coame, somewhat 
mty  m d  worn, and dthough some fine gold wm recovered the p ~ t e r  
pgrt o c c m d  in piwea worth from 10 cents to $3.50. T h e  mdh of 
the season's work on this claim are reported to ham been fairly 
satisfactory, and it is the intention of the. owners to obtain water 
under pressure by building a ditch and to enlarge their sluice btlxss 
in 1912. 

Two parties w m  mining during the summer of 191 1 on the Jump 
ing Jack claim, in the valley of Nugget Greek close to its junction 
with Cache Ceek. Two men W$PB wor- on the south side of the' 
creek and one m m  on the north side. The g m v ~ h  here range fmm 
3 5 feet in depth, lie on soft bedrock, and am comparatively free from 
large bowlders. The bedrock surface is irregular, being cu t by shallow 
grooves which diverge like the r a p  of s fan, showing the old channel 
which Nugget h k  onm foUowed as it Ieft ita own vdey to join 
Cache Creek. The gold is irregularly &tributed ovm bedrock, the 
ground being "spotted," as athe minm say. The gold is brighter and 
h e r  than that found in upper Wuwt Creek. The season's work 

. showed the gold tenor of the p v e b  in lower Nugget Chek to be too 
low to warrant working by pick and ~havel methods. 

About 1% milea below the mouth of Nugget Creek a smrrll valley 
hown BB Lucky Gulch joins the Cache Creek valley from the north- 
west. This valley is sharply V-shaped and has a steep gradient. It 
heads on the broad bench in which Cache Creek has intrenched itself. 
and is scarcely more than a, mile Ioq.  Luckg Gulch lim exdusively 
within the area of the wft cod-bearing sari=, capped with glacial 
till and gravels, trna throughout its length the a t m  flom over "soft 
bdrock," which ia covered by only a shallow 5Kng of stream gravels. 
At timm mining has been done in tb gulch in eb amall way, but its 
total production haa not greatly exceeded $1,000. No work waa be'- 
done on it at the h e  it was %ted in 3911. 

Rambler Wch joins the h h a  h k  valley  fourths d e  
Mow Lucky Gulch from the same side. Eke Lucb Gulch it is 
short and steep and lies alhgehher in cod-beaxing sediments with 
a capping of glacial matmiah. In ita upper portion the ground was 
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sh&w md easily worked, and the a m k  bed waa d a z l s M  in the 
early yearn of the camp, a few thmaand dollam in gold being recovered. 
In 191 1 mining was rmmed on the lower portion of the creek under 
mnditiom already described (p. 57). 

m I P D E R  CREEK. 

Thunder Creek he& in the s l a w  and g r s ~ a c k e a  of the Dutch 
FElla, near Nuggot Creek. On leaving the hills it bends ta the south, 
following the general direction of the Cache Creek valley, and join8 
Cache Creek 3) milw below the mmth of Nugget Creek. In its 
course below them hills it is intrenched below the leveI of tho s w  
rounding plateau, its valley lying for the most part in the beds of 
the coal-bearing series. For a portion of ih length, however, it has 
cut through the aoftm eediients into a ridge of underlying data .  
The bedrock, therefore, vnrieg in diffemt portions of the stream'e 
c o r n .  During the summer of 191 1 one man was mining on claim 
'(No. 3 below." The grwels, which are 2 to 3 feet deep, were ground- 
sluiced and the lower portion waa sho~eled into the boxm. Bed- 
rock here consha of the soft materide of the msl-bearing seriea. 
Some lignita outcrops in the high bluffa of the stream. The gold 
is bright and fairly mame, but the pay streak is irregular md the 
gold content varim greatly from place to plwe, so that the returns 
are uncertain. The lower mile of Thvnder Creek has hen staked 
acs rn aseociation claim, and four lapen were miuing on the upper 
half of it. The grarvels average about 5 feet in dept.h and contin 
few hwldera which s man can not 1-01] from the pit. The bedrock 
is of vsrging charwter, at places being of the soft coal-bearing beds 
and at other p l m  appeaFing to be a much weathod and decayed 
phw of the slate bee. Sluice boxes 32 inch- in width, set on e. 
grade of 5 inches @ the box length, w m  in use, and a 1,200ifoot 
ditch supplied water from Thunder Creek with a head of 35 feet at 
the mt. Canvaa home and a nozzle were used for piping off tho 
upper portion of the gavels, and the ground near bedrock wahl 

shoveled in by hmd. The gold ia bright and rough, many pieces 
having quart21 attached, and seems to have traveled no great distance 
from it8 source. It assays $17.80 to the ounce, and the ground 
worked ran fmm $2 to $2.50 R cubia yard. Toward the end of the 
seeson the mrk waa retarded by a shortage of water. In the fan 
of 1911 the ownership of this wocirttion p u p  of claims changed 
hands, and the purchaser hm signified h r ~  intention to ineta11 a 
hydraulic plant for tha mining of the gravels on a more extensive 
scale. 
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FALm CBEEK. 

Fib b k  is the next important tributary of Cache Creek south 
of Thunder Creek. It heads in the slates and grayv~ackea of the 
Dutch Rills, flows in a mume roughIy parallel to that of Thunder 
Creek, and joins Cache Creek about three-fomhhs mile eouth of it. 
At the point where it p w e s  from the slates to  the beds of the coal- 
bearing series it has developed a n m w  canyon sad a wsEerfd, 
which suggested its name. Gold was fimt minet1 on F a  Creek in 
1905, in the cenyon cut t h u g h  the slates, and the stream dorded  
considerabIe production for a few yeam. fn the n m w e r  portion 
of the cltnyon the di5cultiea of diverting the creek prevented mining 
exwpt for rr short t h e  in the spring when the volume of the stream 
WRB small. At the time thh creek waa visited, in 191 1 two men were 
preparing to sluice p u n d  on a high bench on the northeast w d  of 
the valley, on c l e h  "No. 3 above." A ditch 2,000 feat long, to 
supply water under preasune, was almost completed, but aside from 
a few amall prospect pita no mining had yet been done. 

Dollar Creek, the lowest large tributmry d Cnche h e k  from the 
west, joina Cache Creek 2 miIes below the mouth of EaUs Creek. 
The geologic and topographic conditions in I t s  basin am much like 
those on Thunder and F& creeks. Dollar Creek flowa h r n  the 
date hilla at ita head out onto the Cwhe Creek plateau in a sharply 
incised valley, which gradually becomes deeper downstream until at 
the mouth of the creek the valley hottom Lim over 300 feet below 
the general level of the s m u n d m g  country. Even below the 
border of the Dutch Milla the slab b e h k  ia exposad by the. stmam 
cut for gome dhtance out upon the plateau, showing that the old 
slate surface on which the soft bedrock mdhents were Idd down 
was uneven. Phwr gold was discovered in t h i  stream in 1905, 
and a fow thousand dollars have been recovemd from the stream 
graveh in the slate canyon since that time. fn previous yeam, 
however, the gravels have yielded only moderate returns for the 
expense and labox required to work them. Dmbg the spring of 
1911 two imen began mining on claim "No. 2 above," but finding 
that the pay streak in the creek ended abruptIy upstream, they ran 
a wt into the high bench on the northeaslt side in the hope of h d i n g  
the ~ource  of the gold. h working up the valley ~ i d e  the miners 
found that slates and grapckes  extended to  an elevation of about 
70 feet above the creek. In the creek channel the beda of the slate 
wries cbre hard and fm, but towmd the top they are weathered and 
appear as fairly soft anndsbnes and shales. 'She betis of the coal- 
haring series, which sm only a few feet thick, appear above the 
slates. Some pieces of l i i i t e  were found in the cut. Above the 



bedmck lies a bed of stream-washed gravels from which rich 
pam could be obtained, as much as $2.50 King taken from a s i d e  
pan. Above the stream pawls the exposure ~howed 20 feet of 
ty-pical bowlder-studded glacial clay. At the time the place was 
visited too little. work had been done to determine exactly the condi- 
tione at this p l m ,  but the facts gathered seem to show that the 
sfream gravels were laid d o n  in an old ch~nnel, perhapa a formor 
channel of DoUar Crack, before the great glacial advance, as is shown 
by the overlying layer of glacial bowlder clay. It is also of intemt 
t o  note that thew was a good eoncentration of placer gold in pre- 
~IgIsc ia l  t h e .  The gravels in the old channel am of the same materials 
aa am now found in the stream bed, the large& bowlders being 18 
inch- in d h e t a r *  The materid is oxidized to a yellow color and 
the pebbles sse somewhat decomposed, the whole bcing eemenhd 
into a loose ~ ~ 1 0 m m a t e ,  which yields with difficulty to Jtydraulic 
methods of mining. The gold is coarse, rusty, snd very angultlr. 
%me pieces, which seemed to be small nuggeta, wem found on close 
exambation to  consiat of a large number of amall colors Wmented 
together by iron oxide. It is reported that the developments, later 
in the surmner &owed that the gravels occupy s distinct channel 
which diverp uptresm from the p m n t  valley of Dollar Creek, 
Jthough it was traced for only a ahort distance. It is abo reported 
that two distinct pay streab were found in the gravels, one a few 
h t  above the other, and that the gold wag associated with much 
broken, angular quartz, indicating the possibility that it came from 
a vein at no great distance. The season's output from thjs &e is 
aaid to  have been highly satisfactary, and preparations were being 
made to  htd a hydraulic plant so that operations could be con- 
ducted on a larger d e .  

P E m a  a m =  

PETERS CREEK. 

%tm Creek occupies a valley intermodiste between Kahiltna and 
Tokicktna rivew and in ita upper portion is roughly parallel to these 
two streams. It heads in a broad, ~overely glaciated, U-shaped 
valley in the Dutch Hills, t u r n  at s right mgIe to  cross the Cache 
Creek plateau, crosses the Peters Hills through R deep trrruverse 
trough, and entera the broad lowland of the Susitna Valley, the west 
edge of which it follom to ita junction with Kahiltna River. Its 
total length is more than 35 miles. In its coume through the higher 
pwta of the Dutch HiUB it flom in the bottom of the glacial trough 
in a channel which has been nokhed little or not at dl into the slates 
m d  grapw,kes of the hiUs. h the more easily eroded c o d - b r i n g  
beds of the Cachs Creek platenu it  has intrenched itself deeply in a 
myon-like valley that extends headward into the states for aome 
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d i e h c e  above &e mouth of Bird Creek, mid a similar canyon mtmdis 
for more than a mile up Bird h k .  The downward slope of the 
Cache Creek plateau toward Petera H i h  causm the stream vdey 
to became nhdower md wider in that direction, but on entering the 
valley through theae hills the creek again flows tbrough a rock canyon. 
This e m n d  slate cmyon terminates at the east border of the Peters 
IWs, the stream once more flowing between valley walls of the ood- 
bearing series (PI. LYIII, B)  and the banka gradually becoming lower 
downstream though tho Zittl+known area of the Sudtna lowland to  
the south and east. 

Gold was d i m v e r d  at a number of placa on Peters Creek and its 
affluenta in 1905, and mining has been done on that creek each 
summer sinca that time. In 1911 work was in progress at two places 
on the main stream. At the mouth of the omyon through Petem 
Mills, a short distance above the pint at which the stream paws 
from the slam onto the 80ft b-, two men were W n g  on a 
bench about 30 feat abovo the stream level, where a few feet of 
gravel lie on a slate bedrock. Water under a pmure of 70 feet, 
brought by ditah and canv~s hme, was used for piping the graveh 
into the sluice boxes. The gravels contain rather abundant bowldars. 
At the time the place w w  v ie i td  some of the ground was still 
frozen. The gold, which is for the most part concentrated on bed- 
rock, is coame, flat, worn, and aommhat rusty, ancl gives evidence 
of having traveled some distance from i t s  source, The largeat 
nugget found weighed 9 pennyweights, and the gold m a y s  about 
$17.75 to the ounce. The ground worked in 1910 was n short dig- 
tmce downstream fmm that worked in 191 1, on a bench only a few 
feet above the stream. The bedrock at this p l m  is a hard, rusty 
dike intruded jnta the slam. Prospect holes in the meek g ~ & ~ s h  
below t.he canyon show placer gold on a soft bedrock, but the gradi- 
en t of t.he cxeek is too low and the ground too deep to permit mining 
by pick m d  shovel methods. 

The b e h k  source of the gold in lower Petm Creek ia a tjll opm 
to question, but this gold, like that in the other pa- of this district, 
was doubtless derived from the quartz atringem in the d a t e  and 
graywackes. In lower P e h s  Creek some of the gold mey have 
come dLrectly from the mcks of Peters Hills, through which the 
odey is cut, but as gold is found in the stream gravels ahve  Peters 
Hills and up ts the head of the tstream i t  aeema probable that the 
present placere are in largo part the ~roduct of reconeenetion of 
gold that wa~l mured from the upper tributaries of the gtream by 
glacid ice, mattered throughout the valley, and wain mneen-  
trated by postglacial erosion. 

About three-fourthe mile M o w  the mouth of Bird k k ,  at  the 
lower end of the upper rock csnyon of Peters Creek, two men were 



mining in 1911 near the contact of the dates with the soft bedmck. 
A dike of a crptalline intrusive rock crosses P e m  Creek st this 
place. The creek gravels average about 6 feet in depth and the gold 
values are mncentratsd on or near bedrock. At the time the creek 
was Pisited in 1911 little ground had been mined, but the claims 
between the mouth of the canyon and Bird Creek are said to b v e  
p r o d u d  a few thousand dollars altogether. 

The valley of Bird Creek, a tributary of Poters W e k ,  lies dto- 
gether in the dates of Dutch Hills and is but little mom than 2 milw 
long. Its head is a bro~d cirque, which wns once occupied by a 
glacier that evidently joined the vd0y of upper Cache Creok. Bird 
Crwk, however, turns northward from thia broad valley find in the  
last mile of its course flows thmugh a narrow postgladd canyon. 
The canyon walh show excellent exposurea of the slab and p y -  
wmke series, which are at severd plma cut by Eiht-colored dikes. 
Gdd is mined at three places in the canyon. At She vpper place, 
on the fourth claim above the mouth of the meek, the etream flows 
in a n m w  gorge, which is 80 feet d q .  The gravel benches are 
1 to 3 feet deep and are of small area, as in mAnp places the stream 
Bls the canyon bottom. Most of the gold mined hns been recoverod 
by diverting tho &ern with wing dams and cleaning the bodrock 
in the stream channel, much gold having penetxated a foot or two 
into the crevices of the slates. The gold is coarse m d  rough, and 
maya about $17.90 an ounce, One man was warking on this ground 
in 191 1 .  The gold is irregularly distributed, an exceptionally rich 
spot being succeeded up stream or down by barren ground, BQ that 
the returns are unoerkain, 

One man was mining an c l k  "No. 3 above" and one on "No. 2 
above" under conditions much like those described for claim "No. 4 
atmve.'"e ground is 4 to 5 feet deep and is worked by ground- 
sluicing and shoveling. The &tea are very irregularly bedded and 
p a t  care MU& be exercised in cleaning bedrock, EH the gold pen* 
trates deeply into the cracks, At one place where a dike crosses the 
creek gold was found in crevices 5 feet below the stream bed. The 
gold is bright and come,  and although many piecea a m  mm smooth 
much of it is rough and finplar. The mat drawbwh to mining 
are the irregular distribution of the gold and the large proportion of 
bowlders in the stream gravels. 

The rock walls of the canyon of Bid Creek are in many places 
capped by a heavy layer of glacial clay fmm which some gold has 
been recovered but not enough to encoumge its further exploitation. 

77092'-Bull. -M 
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The only important tributary of Peters Creak from the north ia 
Cottonwood Wek, which flows clme tO the west base of the Petera 
Hills and which itself hm two weatern tributaries of economic im- 
portance. 

'tv- Creek.-The lower tributary of Cottonwood Creek i~ WiUow 
Creek, which heads on the southeast flank of Dutch Hills thnd flows 
for about a mile through a date valley, below which it is intrenched 
in the coal-bearing beds to ite mouth. Gold wwas fmt found on Willow 
(,'reek in 1906, nem the contact between the slates and the soft bed- 
rock, and mining has been in p r o p a  on thin stream each season 
since. In 191 1 claim "KO. 1 below" was being worked by f i ~ 0  men. 
As the volume of the stream diminkhe8 greatly toward the end of 
the summer it is the pmtice ta pundsluice off as great an area in 
the period of early spring flood waters aa can be mined during the 
remainder of the seeson and ta clean up bmhck later, when the watar 
is low. Wahr f m  a high ditch that gave 30 feet pressure at the 
cut was used in dripping off the upper gmwls. graveb &d 
are ti to 8 feet deep, and the gold is recovered from a soft, sandy bed- 
sack. It is coarse, rusty, and somewhat worn and mays 317.85 
an ounce. 

On Discovery claim 11 men, workkg in two shifh of 10 hours each, 
were mining by pick and d~ovel methods on p u n d  a short distance 
below the mouth of the slate canyon. The ground wes 6 to 8 feet 
deep, and most of the gold was concentsated on soft sandy or gmv.pI1y 
bedrock. The work at bhe cut was hampered by the low p d e  at 
which the boxm had to  be &, as it had been necessary to build a 
wall st the lower end of the claim m d  to pile tahga in order to keep 
horn covering the ground on &im "No. 1 below." The gold is 
bright, somewbat worn, andvery coarse, nuggets worth 530 having 
been found and pieces weighing one-half ounce being common. The 
op~rations on thia claim in both 1810 and 1911 were very succmsful, 
although a shortage of water in the fall of 1911 reduced the output 
below what it otherwise would have bean. 

A number of emall tributary stream of Willow Creek, known aa 
Rockp, Snow, Slate, and F& gulchag. aU in the slam of the upper 
portion of the basin, have at times been mined in a small way. The 
total production of dl f o e ,  from 1906 to  1911 inclusive, is estimated 
to have been between $7,000 and $8,000. 

Powman ~ k - P n n ~  W k  liea northeast of Willow W k  
end is roughly parallel to it, joining Cottonwood Creek about 2 mil- 
above the mouth of that stream. The gulchss ~t its head are cut 
down into the mlm of the slate and graywacks series, hut for most 
of ithl length the stream m e  the soft cod-bearing bede snd is 



intremched into them. Discovery claim fias a m M  the contact 
between the slatas and the soft bedrock. It was staked in 1906 and 
h~ been mined every year since that time. The greatest production 
was in 1907, when six men, working for only a short season and with 
a very amdl supply of water, recovered 1,329 ounces of gold. The 
p v &  mined that year lay on slate bedrock, and the ground was 
very shauow, BO that it was quickly worked out. Since that year 
most of the work has been done on the lower portion of the claim, 
where the gravels are in places 11 feet deep and lie on soft bedrock. 
Some mining has been done on the benches abovo the present stream 
flat, and paying ground has been found on them. The creek gold ia 
c o m e  and much of it is dark colored and rusty in appearance, 
Pieces valued at $33 have been found. The bench gold k brighter 
and not so coarse ws that in the stream bed. 

Claim "No. I below" and ~~fractionaldaim between "Nos. 1 and 
2 below" have been mined by tbe owner since 1906, but at the time 
the p l w  was visited he and mother man were working on the upper 
end of "No. 2 below" by groundsluicing and shoveling. The gravels 
are 8 to 1 1 feet deep and lie on a loose conglomerab of the cod-bearing * 

series. A bed of lignita, which crosses the creek on claim "No. 1 
below,'"has furnished some fuel for the camp. The gravels are 
nowhere exceptionally rich, but the gold irs said to be e v d y  dis- 
tributed in them across the whole width of the flat, a distance of 150 
h t  in places, and might be profitebhly recovered if some more eco- 
nomkal mathoda of mining could be employed. Most of the gold 
occurs in the lower 3 feet of gravels and is coarse, rusty, and worn 
smooth. The largest nugget found had a value of $28, The small 
flow of Foo~plm Creek bas always hindered mining during the Lter 
half of the seaeon. 

T O g f m l l A  BABm. 

LVNU CREEK. 

A tributary of the Tokichifna, known as Long or Dog Creek, heads 
in the broad plateau near the haad of Cottonwood Creek. In 1908 
three men mined successfully on thia stream, the gold being found on 
slate bedmk. In 1910 an attempt was made to continue mining 
here, but the depth of gravels increased abruptly in the stream bed, 
and a deep excavation made by groundsluiciag with an automatic 
dam failed to reach bedrock. The production in 191 1 was therefore 
light. 

LhglE C m E E  Mrn. 
WEE: CREEK. 

Lake Creak is a large stream, 40 miIas Iong, which heada in a lake 
in the high mountains between Yentna and Bahiltna rivers and 
%om over a high plateau in the upper half of ih course. Throughout 



the lower half of its course jt is intrenched in glacial. materials rrnd 
beda of the soft coal-bearing series and ffom in a canyon which in 
plmm has a depth of 300 fee%. In the headward portions of its b&n 
gold ha~l been found in many places, but in sufficient quantities t o  
mine only in the bash of Mills Creek. In the lower intrenched pofiion 
of the vdoy Borne gold was recovered from the stream ban several 
years ago, but no permanent campa were wtablighed. It is reported 
that in 191 1 one man was m&g gravels on a bench 50 feet above the. 
atream, about 12 mila from its junction with Yentna Ri~e r .  All the 
gold taken from lowar Lake W k  is h e  and h s  evidently travelcd 
far from its source. Much of it was probably taken up by the glacial 
ice from the lughor mountnina and deposited in the glacial dap ,  
being later reconcentrated by the stream. 

CREEK B h m .  

~~ ftx~hm.-MiIls Creek is a tributary of Camp h k  from the 
m b  ; C m p  Creek empties into Lake Creek and drains a portion of 
the foothills and of the high plateau betwee~i that  atream and Yentna 
River. In the upper portion of &lib Creek basin only the soft bads 
of the mal-bmbg series and their associated gravel4 are exposed, 
the roch of the slate and graywacke series which am seen in the 
basins of the atreams of the Cache CFeek region not appearing at the 
~urface. Gold in paying quantities has besn found only in the 
gulches of the hihi that surround the two main forks of the atream. 
Thee hi119 were formerly covered and smoothed by the gm~t  glacier 
which mantled the region, but since its retreat the streams ham cut 
mmidemkle valleys in the mil7 eroded materials of which the Mla 
are composed. Figure 7, a sketch map of the upper part of Mills 
Creek basin, show t'he location of the gold-placer minee. . 

W q n m  G4.&JL.-401d was h t  di~cuvemd in this basin in 1906, in 
Wagner C;hrlch, a small tributary of Mills Creek, near its hed.  The 
gulch is steep aad namw and conttcins only sr wmd strew. The 
ground to be mined averaged only 20 to 30 feet wide in the valley 
bottom and was 3 to 10 feet deep. The gold was found an a some- 
what consolidated bed of gravels in the stream bed, or on the eands 
and clays of the coal-bearing series. It is bright in color and is flat 
and much worn, showing that it has bean transported Borne di~tancs 
from its bedruck source. !l%s gulch is about mined ouf as the pay 
streak terminated rather abruptly uptream. No work ww done -on 
it in 1911. 

@hieago Gal&.-In Chicago Gulch, another tributrtry of upper 
MUs Creek, the conditions for mining are much liko thcwe on Wagnor 
Qulch, except that the valley is ~maUar and steeper. The fall of the 
creek i~ about 1 foot in 6, and the atream gravels average about 20 
feet in width from one valley wall to the other. Bowldera are numer- 



om, but few am too large for one man to handle. The flow of the 
atresm b m e e  amell during the Iahr part of the mmmer, and sluice 
box- 12, 10, or 8 inches wide are used, aecordieg to the supply of 

-water. The gold is coarse but flat m d  flaky; mti fow Iarge nuggets 
have been found. The pay streak in this gulch, -like that on 
Wagner m k ,  played out abruptly upstream. One man WM mining 
on Chiango Gulch in 191 1. 

Mdb #eek.-little work has km done an Mills Creek proper, as 
prospectom them have alwap had difficulty in reaching bedtmck. 
The drgn8~9 of the season of 19 11 put an end b mining on the smaller 
gulches at an earIier date thsn usual, and a number of men thus found 



opportunity ta sink a bedrock drain in the main creek vdey a short 
distance above the mouth of Chicago Gulch, Bedrock wtts reached 
at a depth of 12 feet, and it WBS mportecl that sufficient gold to  war- 
r m t  e was found. 
Twin keek.-Twin Creek forms one of the hedward forks of 

Mills Creek, snd like it lier, in a bmin corn@ 8alely of the gravels, 
sands, and olap of the coal-bearing series. Gold has h n  mined on 
h e  emdl tributariss, Emown as Big Boulder, Little Boulder, and 
Johns c m b .  They are all small, eteepided gulches cut into the 
soft bedrock, with stmp @en& and narrow valley floors. The 
conditions in t h ~ e  gulches are like those in Wagner and Chicago 
gulches already described. Tho stream gravels have bean mined for 
the last six yeas by various people, and the p~oduction, though 
never luge, has been fairly ateady. 

Origin of th, $&.-The bodrock in the b&us of Mills and Twin 
creeb is quite diflomnt from that in the heads of the ~treams in the 
Cache Creek repon, and the same explanation of the origin md dja- 
tribution of the placer gold can not be applied to both aretts. In the 
Cache Creek district all the producing creeks head in the daha and 
graywackes of the foothills ranges, or flow through materials which 
have come from thme hijls, and the gold wflg mrtainly derived from 
the slatas. The basins of Mills and llkria creeks lie altogether in the 
sands and shales of the coal-bearing se- and the associated grsveIs, 
and the present valleye of the atreams havc been eroded in post- 
glmiel time. It seeme certain, therefore, that the placer gold of the 
c m k g  was  scattered though the dopaeita in which the streams are 
eroding and haa been concentrated by them to form workable placer 
Sufficient prospecting of the rnntarials of which tha hiUs are composed 
has not been done to determine their gold content, but the manner 
in which the pay streaks terminate rather abruptIy upstream, in the 
several gulches ~uggesta that most of the gold is derived from certain 
well-defined strata of the hilla, and is found in the creeks only beIow 
the point at which theao strats am crossed by the streams. "Fhe gold 
is flat and worn, having been mhmdld by the streams. Ita original 
source may have been the s l a b  in the mounhim to the northwet. 
but of this there is no definite evidence. 

In addition to the producing creeks already d&bed, prospecting 
hae been done on m a y   stream^ of the Yentna district, some of 
which give considerable promise and may soon support a mining 
population, ICichatntt, River and ita tributary, the Nakochns, which 
lie southwest of Yentns River, above the Shentna, have been 
pmpected by a number of men and have yielded Borne fine gold. 
It is r e p o d  that them streams &ord extensive areas of gold- 



bearing gravels auitable for ddging .  Independence Creek, s s m d  
Gributq of the Yentna blow its forb, contains some gold and has 
been prospected for several seasom. 

The streams between hiills Craek and Kddtna Ri~er,  including 
Camp, Sudower, and Lake Creak bairn, have been pmpwtgd, and 
though gold is pment on all of thorn no paying ground has so far 
been found. Urnatisfactory prospects have also been found on the 
streams between Dutch  hill^ and the main mountah range. 

On the east side of Petern Wills, on the headward tributaries of 
M& Creek, coam gold haa been found, although this drainage 
basin bas recaiPed little attention from prospectoss. The geologro 
conditions are aornewhat s i d m  to t h w  on the producing tributa- 
ria of Cache Greek, and from this it would appear that this neg- 
lected area is at least worthy of mom thorough prospecting. If the 
qumtz veins of Peters Hills carry a gold content qua1 to that of the 
veins in Dutch HiUs there ahould bs workable ground on the tributa- 
ries 01 Martin h k .  On the other hand, it should be remembered 
h t  in gener J the minerdizatlon of the slatos decreasm with distance 
from the granitic intrusions of the bigher mountains, and it r e m h  
to be proven whether or not the Peters Hills war0 sufFrciently miner- 
alized to produce workable plmrs. 
The recovery of considerable fine gold from. the bars of Lake 

Creek and ECahiltna River and reports of encourngbg amounts of gold 
in the wide AaB on the lower courses of these strertm givo hope that 
~t Borne future tima these streams may support a dredging industry. 

BUMBURY OF PLACER MXNXNQ. 

Placer gold has been mined in the Cache Creek district since 1905 
and in the bash of mla Creek ginca 1906. Though the region has 
at no h e  bwn the scene of gmat activity or of large production, ih 
output has been steady and the interest in i t  has steadily grown 
greater. The population has incmased fmm few men in the early 
yeam to more than 100 men in 1911, mmt of whom were actively 
engagd in mining or in deveIopment work. The total output up to 
the present time, sa shown in the accompanying table of production, 
is estimated at $383,000, of which abollt 663,000 was produced in 
1911. 

CscheGreek ......-.--..--..--...-........--................. W,000 
Gold and Nugget rreeb.. .................................... 162,000 

............................... Lucky and Rambler gulch ex.. 4,200 
.......................... Thunder, Falh, and Dollar creeks.. 44,800 

Petem and Bird creeke ........................................ 28, 
Pmmn,  Willow, and Longcreeke.. ......................... 106,000 
Mille and Twin meeb and txibutariea.. ....-.-................ 15,000 
Lower Xahiltna River and h k e  Creek.. ..................... 3,000 

583, 



The estimatd production of the district by yeam ie aFao given in 
the succeeding table: 

Plaacr p d u c t h  in Y m h  M t .  

These figures should be encouraging if the lack of tramportation 
and tha freight charge of 10 to 15 centa a pound for 811  upp plies and 
equipment brought to the minm m comidemd. Should a railroad 
penetrate the Susitna Valley and reduce the time and axpanee of 
landing supplies at the camps, much ground which is not now 
worked could be mined at s profit and the gold output of the region 
would be greatly increased. 

a o u .  

The acwmpmying map CJPI. 111 in pocket) ahowa the amas over 
which the beds of the coal-bearing series of rocks outcrop at the 
surface, hut it by no meam indicates all the area, underlain by this 
aeries, which in many places is covered by glwial materials and 
stream gravels. It should not be undsmtood tllat d the area so 
mapped cantab  work~ble cod beds, for in mmt p2am-s the exposures 
are imperfect, and only a portion of the series can be seen. At many 
lacalitiee in the Yentna district, however, there aro outcrops of hg- 
nitic cod of varging thickness. All the coal examined was of low 
grade and was light anrl woody in twxture, with a black to  brownish 
color, and wouId bs classed as medium to low gmde lignite. No 
coal bas been mined commercidy, and no extensive openings have 
been made which show it in an unweathered state. The best natural 
exposurea of cod are on Cottonwood Creek, a amall stream near tl~e 
Mills Crmk mining camp; on Short Creek, a amall tributary of 
Cache CFeek; and on Peters Creek below the lowcr canyon. At 
these localities coal beds ranging in thickness from 3 to 12 feet are 
exposed. Coal taken from them has been used for fuel by &am 
in place where timber is a c m  but bas no other present comznen5tt.l 
d u e .  
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RECENT SURVEY PUBLTCATIOXS ON ALkSXA. 

[Amangad geographidly. A complete kt csn be had rn application.] 

All them publicstions mn be obtained or d t e d  in tha following way: 
1. A limited number are delivered to the Director of the Survey, lm whom they 

can bo obtained free of c h g e  (except certab map) rm appfication. 
2. A certain number are d e b r e d  to Senatom and Repreeentativw In Congma for 

dhtribution. 
3, Other copies we d @ t d  with the Superintwdent of Documents, Wmbington, 

D. C., from whom they can be had at pricea  lightly above cost. The gublicahm 
mrked with an aetedc (*) in this list are wt of ~tock at tho Survey but can be pur- 
cbaaed from the Superintendent of Documents at the p r i m  stated. 
4. Copies of all Government publicatiom are filmhhed ta the principal publie 

libnriea throughout the United Shtm, where they can be ccorpulted by those inter- 

*The geo phy end geology of Alaaka, a summar of exhting knowledge, by A. 11.  mag .nth a apetion on climate, by ~ l o v e i n d  hbbo, j:., and s tapogm hie 
mar, and dwriution thereof, bv R. U. Goode. Profemonal Paper 45, &06. 
32fpp. $1. 

*Placer m h h g  in A h b i n  IsW, by A. Ef. B m b .  In Bulbtin 269,1905, pp. 18-31. 
15 ccnu. 

Tbe mining industry in 1905, by A. H. Bmka. In Bt~lletin 284, 19M, pp. 4 4 .  
The mulingindustryin 1906, b A. H. RmHa. In Rulletin 514,1007 p. 19-38. 

T h e  rnkillla industry in IS(YP,ty A. H .  Bmolrs. In Hullctin 8-45, 1&, pp. 30-53. . . 
45 cents- 

T h e  m k h g  induetry in 1908, by A. H. Bmka. In Bulletin a78, 1909, pp. 21-62. 
50 cents. 

The miningindurhy in 1909, by A. H. Brooks. In Rillletin 442,1910, pp. 20-46. 
The nllrlin~industryin 1910, b A H. H m k e .  In B ~ ~ l l c t k  480, 1911, pp. 2142. 

T h e  minir$ induetry in 1911, b; h. a. U m b .  In Rl~lletin 520, 1912, pp. 1944. 
60 renta. 

Railway routm, by A. H. BM+. In Bulletin e, 1906, p 1047. 
*Railwa m u m  horn the Pw~fie -board to Favhoks, AYhka, by A. 8. Bmoha. 

la Xuuetln 520,1912, pp. 4- w cettta. 
Gsotoplc f e a t ~ m  of A l d a n  metsrllifemw lodes, by A. H. Bmoh. I n  Bull& 480, 

191 1, pp. 43-93. 
T i n  reeourcea of Alaaka, by Frank 1,. EI-. I n  Bulletin 5520, 1912, pp. 8 W .  50 

centa. 
*Adminietrative report, by A. II. Brooke, In Bulletin 259,1905 .IS-17. 15 cents. 
Admi+trative report, by A .  B. Umoka. In Bulletin in, 1Rpp. 13. 
Adrnjn+raGve report, by A .  H .  H m k e ,  In  hull^+^ 3 1 4 , 1 0 7 ,  pp. 11-18. 

*Admmlutratwereport, by A .  $1. Rrook~,  In n n l l ~ l l n  345, IWH, pp. $17. 45cents. 
*Admimetrative report, by A. I T .  Bmoka. In n l ~ l l ~ t i n  379, IQW, pp. L20. 50 centa. 
Adntiniatmtive report, by A. I[. Tlmoks. In Ilulletin 442, 1910, pp. 619. 
Admilusbt ivs  report, by A. I{. R r n o k ~ .  111 Tlullrlin 480, 191 1 ,  pp. &14. 

*Adn~inst.mtive report, bv A. El. Drmku. Jn Brllletjn 620, 1912, p 7 18. 50 cenh. 
~ e ~ o r t  on progre~ of p~lblie hnd a ~ ~ r v o ~  dildlC 1810, by A. H. &r& In Bullerin 

480, 1911, pp. 1520. 
*Notes on the potroleurn field8 of Alaska, by G, C. Martin. In Bulletin 250, 190.5, 

pp. 128-139. 15 csnta. 
The petroleum field8 of the P d c  coast of &ka, with an account of the Rering 

f i v e r  coal deposite, by G. C. Martin. D11l1etj.n 250, 1905, M pp. 
Micketa for hlaaka ml by G .  C. hiartin. I n  Bulletin W ,  1906, pp. 1%29. 
The Almka coal fields, hy G. C. Martin. In Bulletin 314, 1907, pp. 40-46. 
Alaska rml and  it^ utilization, by A 11, nrmka. In R~rlIetin 442, lSIQLO, p 47 100. 

T h e  M b l e  use of pen t  fuel in Alaaka, by C. A. Davia. In Bulletin !&, b, 
pp. 63-66. 50 cents. 
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The p m t i a n  and wm of p t  .ss a fuel, by C. A. hvia.  In B d e h  &2,1*14 
pp. 101-132. 

T h e  distribution of mind remuma in Ahah, by A. H. Bmh. In Bulletin S45, 
pp. 18-29. 4Scentff. 

&era1 m m e a  of Almka, b A. H. Bmka. In Bull& 594 1909, pp, lTZ!ZW. 
a51~thdg and enta of mrel angpl.rPr mining in AluLa,  by C. I$. Pwinpton. Bul- 

letin 263, 1905,362 pp. 35 cen.ts, Abstract in *Bulletin 259,1905, pp. 3246. 15 
CPrrts. 

* R q w t i n g  and mining gold placers in Alaska, bp J. P. Hutchinu. In Bull& M6, 
1908. on. ,5477. 45 renta. 

I ,-r- - 
%cop hic dictionary o f  ~ - h k a ,  by hiarcus Baker; second edition by James &Cor- 

rnk-!, Bulletin 299. lW6, 690 pp. 50 cenb. 
*Water-pup By i n v ~ t 5 p d o p ~  in A l e e k s  in 19M-7, by F. F. Hemhaw and C. C. Covert. 

\I'ntri-~uPpl Pappr 218, 1808, 158 pp. ?h eeofa. 

*Alaska to phie map of; hale 1: 2,W0,000; preliminaty edition, by R. U. Goode. 
&.hin= Pmfonlanal Pap. 45. $1. Not publlahed aepankl y. 

*Map of Alanka ehowing distribution of mineral m u r c e a ;  wale, 1: 5,000,000; by 
A. U, nrcnka. Contdn~d in Bulletin 345. 45 centa. 

Map of Alwka; scale, 1: 5,000,000; by Alfred H.  brook^. 
Map of Almka ehowinp dlntributinn of metalliferoue d-ta, by A. H. Bmolte. 

Containrd in I3uIletin 480. Not kued ~eparately. 
Map ~ h o w i r ~ ~  diatrihution of mineral m n r r e s  in Alaaka, by A. H. Bmh;  d e ,  

1: 6,000,000. Price 20 centa. Also inrlutled in *Bulletin 620. SO mta 

*PreIiminary repwt on the Ketchikan dhkict, blseh, with an introdu~torp 
~ k e ~ h  of the peolopy of a o u t h e a a t e m m l  by Alfred H. Bmh. Profemom1 
Paper 1,1902, 120 p . 25 cents. 

T h e  Porcupine plseer Atrick, Alaeh,  by C. W. Wrjght. Bulletin 256, 19W, 35 pp. 
15 centa. 

T h e  Treadwell ore d e b ,  by A. C. Spencer. In Bulletin 259,1905, pp. 6W7. 15 - - 
centa. 

*Economic devel menta-in muthemtern i i h k a ,  by F. E. and C. W. Wright. In 
Bull~fin 259,?b5, p 47-68. 15 eonte. 

' T h e  Juneau gold belt, &aka, b A. C. Spencer, pp. 1-137 and h reconnsiwancc sf 
Admiralty I8land,AIaska, by 8.W.  right, pp.13&154. Bulletin ZSi',lWIfi, 161 pp. 
75 centa. 

M e  minirrg in southeastern A h h  by F. E. and C. W. Wright. fn Bulletin 284, 
1906, p,  3043.  

~onrnetahc de~oaits of mnthea&m hh. bv C. W. Wrisht. In Bulletin 284. - .  
l9no pp. 54 -h .  ' 

T h e  ~ a k z ~ t a t  Ray on, bjr R. B. Tam. In Bulletin 2M,1908, p 61-64. 
I d e  milung i n  mXe88fern Alaska, by O. W. Wright. In ~ u l k t k  314, 1901, pp. 

47-72. 
Nonmetallifemas mineral munm of mutheaatern A h h ,  by C. W. Wright. In 

Bulletin 314, 1907, p 73-81. 
Rsconnakmnce on t h o  LC maat from Yakntat to Ah& River, by Eliot Black- 

welder. l n  Bulletin 314, 1407, p 82-88. 
ZLbdc mining in sauthcnatern 1907, by C. W. Wright, In Bulletin 346. 

1905, pp. 78-97. 45 centa. 
V h e  b m l d q  atone! and materiala of gonthmakrn ATashr, by G, W. Wright. In 

BulEetjn 345, 1903, pp. 116-126. 45 cents, 
*PF r deposit& on &man Peninsala, Prince of Wd&s Inland, by C. W. Wright and 

l d n ~ v  Paige. In Bulletin 341, 1905, pp. 98-115. 45 centa. 
The ~et&ikan and Wangel1 mining dis.bict8, A h h a ,  by F. E. and c. W. Wiight. 

Rulletin 347, 1908, 910 p 
m e  Yskutat Bay region, lihb: Ph ph i d  gl&aF ply, by R. 8. Tw; 

Areal p l a g y ,  by R. S. Tarr d Pmf~&nA aps. 64.1909, 188 
pp. 5acenb. 

*Minix in m u t h e m  ALaaaS, by C. W. Wright. In Bulletin 379, 1909, pp. 87-86. 
50 cents. 

&ng in mutbeastem Ahah, by Adolph Knopf. In BuIletin 442, 1910, pp. 133- 
143. 



The oceumnce d imn om nesr Esinea, by Adolph Knopf. In Bulletin 42, 1910, 
pp. 144446. 

A water-power reeommknce in eoutbe&ern AImka, by I. G. Eoyt. In Bulletin 
442, 1910, pp. 147-157. 

Oeolw and mneral remum- of the Berners Bay &on, h k a ,  by Adolph Knopf. - - 
 ifl let in 416, 1911, 58 p 

M i n i n ~  in muthatern A&,&, by Add@ %opf. ln BulletinlM, 1911, 94-102. 
The Eagle River region, by Adolph Kno I. In Bulle6n180, p . !8E111. 
The Esgle River legion, soukhemtern hLLp, by Adolph Knopl, 1ncl)udmg detailed 

geo,l@c and topo~mphic ran R. BnIletin 502, 1912, 61 p 
Thc Slrka mining district, A I ~ A ~ & ,  b Adolph h o p * .  ~ u h n  50(, 1812 52 pp. 
The ennbquakn at Yakatst Hny hash, in Sept~mbcr, 1899, by R. d. Tarrand 

Lawrence Martin. Profmmionai Paper 69, 1912, 135 pp. 

Juneau epechl map; d e ,  1 : 62,500; by W. J. Petem. For d o  at EO centa each w 
$3 for 50. 

h e r s  Bay e ecial map; d e ,  1 : 62,500; h y R. R.  Oliver. For Bale at 10 centa w h  
or for 69. 

ph ic map of the Junear~ gold be1 t, A b b .  Contained in *Bulletin 287, Plata 
T w X U ,  1908. 75 ecnta. 1 of hoed separately. 
m n  Peninsula, Prince of Walm Island. KO. 6 S A ;  ecaIe, 1: 62,500; by R. H. 

m n t ,  D. 6. Witb~repmn, and J .  R. Bagley. For wle at 10 cents mch or $3 
lor 50. 

Coprr ~ountain ma uiciniiy, Prince d Welea ~aLnd,  d e ,  1 : 62.500; by R. H. 
argent. For aale at 10 centa each or W for 50. 

Q e  mineral mmmm of the Mount Wren I1 district, Alas+, by W. G. Meadenball. 
Pmfemion.1 Paper 15, 19a?,71 pp, $ntlioa mtp of h e e  Wi1li.m Sound snd 
Cop or River region; male, 12 rnllea- 1 inch. 30 centa. 

~ e r i n ~ f f i v P r  coalfield, by G .  C. ~ a r t i o .  In llutletio 259,1YQ5, pp. 14&1$0. 15centp. 
*Cspe Yaktag place*, hy G .  C. Martin In Bulletin 259,1905, p 88-89. 15 centa. 
*sotefi on the petroleum 6 ~ l d a  of hlnrka, by C . C. \tadin. ~n Bhrt in  259, isos, pp. 

128-139. 15 cents. (Ab~tract frrrrn Bulletin 250.) 
The petroleum fields of the Pacifir. r.wt of Alaaka, with an account of the Re* 

Rivet rod depm~te, by G. d ' .  Martin. Ilulletin 250, 1905 M pp. 
Geo1,ofi.y of the central Copper River reginn, ,41wka, by R. d . .  ' Vendenhall. Profe  

monal Paper 41, 1905, 133 pp. 

?r r and other minemi resources of Prince R'iIlism S o d ,  by U. 8. Grant. In 
ulletin 281, lWB, pp. 78-87. 

~ b u ~ o n  and chamtar (of the Bering River cod, by G. C. Martin. In Bulletin 
!B4, 1906, pp. .G-V?R. 

Pehleurn at  Ccmtnllrr Bay, bv G .  G .  Martin. In Bullctin 314, 1907, pp. 89-103. 
%logy and minerd m u r c e a  bf Controller Bay w o n ,  by G. C. Ma-. BirIletin 

335, 3908, 141 pp. 
*Notes on cnpprr prnapecta of Prince William Sound, by F. H. Moffit. In BnIletin 

,345, IWS, pp. 176-178. 45 eenta. 
*Mineral reaourrea of the Kotsina and Cl-iitim yirllep Copper River region, by F. H. 

Mo&t and A. G. hladdren, In Bulletin 345, 1904 127-175. 45 cenb. 
Mineral mol~rcea of the Koha-Chlhna reg-inn, lry $.q: Moat and A. G. Maddwn. 

Iiulletin 374, 1W, lm ppp. 
*Cop er mininu and mpectlng on Prince l'i'illiam Sound, by U. 8. Grant and D. F. 8 . .  ~ n u  , . .  JT Jn f 3ullelm 379, 1909, p .87-96. 50 cente. 
%Id rlrl  Prince U'ilhrn Bound. bv U. 8 Grant. In Bulletin 379, 1809. D. 97. 50 . 

cente. 
+Min. in the KO&-Chitim, Chidmhina, and Vardez Creek @om, by F. H, 

h%t. In Bulletin 579,1909, 153-160. 50 eenta. 
*Minrral mureea of the ~sbesne-$!he River cbtriei, by F. H. Moflit and Molph 

Knopl. In Bnlletin 379 1909, . 161-180, 50 cents. 
MnemI -umm of the ~abena-{$ita River district, by P. I. M&t nnd Adolph 

Knopf; with a sation on the Q~raternary, by S. R. Cappm. Bulletjn 417, 1910, 
Td nn 

M~&GE the C h i h a  dhtrk!, by F. H. Moffit. In Bulletin 42,191Oipp. 1F163. 
Miningandproepec~~nPn~ce~~illlrrnSound,byU.S.Gmt. In ul leb442.  

UlO. pp. 164-165. 



. lkonnaiasanee of the 01 and mined mrtrces of Prince Wdhm Sound, kbh, 
hv U. R. Grant a n f i . y ~ i e 9 i n s .  Bulletin 443. 1910. 89 Dn. 

h 0 1 ~  and mincral mmrees K'fl the Nizina dietriit, hhka: by F. H. Moffit- gJxd 
8% Cnpps. Bullelin 446, 11111, 111 pp. 

Eeadwakr rcginna of Gillkana and G w i t n a  rivere, Alsaka, with&~~,unte of the Valdez 
Creek and Chktwhina nracer districts. bv F. H. MoEt: includinn aeolwic and - -  ., 
topcqnq~hic reconnni~naice rnaptps. I3ullefk 498 1912, 82 p . 

The nppor Sueitnn and Cl~istochina dimtricta, by F. h. hlofit. %I BuU& 480,191E, 
p. 1". 

*The Taral and Bremner districts, by F. E. Moffit. In Bulletin 520, 1812, pp, 
99-104. 50 cen tn. 

T h e  Chilina dirrttict, b F. E. Mofit. In Balletin 520,1912, pp. 105-107. 50 centa. 
*Gold dt.pudts near ~ardez ,  by A. H. Brooks. In RulletiySIO, 1912, pp. 108-130. 

50 rmta. 
Coastal gl~rciers of Rince William Sound and Remi Perkmula, AImh, by U. 8. 

Grant and l). F. Higinle. Bulletin 528, 1813, 84 p. 
T h e  nsnagitz-Bnmn~r region, Alaaka. by F. 3. ~ o f 8 t .  Bulletin -. (In preps- 

tion.) 

Topoqraphic mape .  

Copper and up Chiatochina rivere; -10, 1: 250,000; by T. G. Gerdine. Con- 
tained in ~ r o c o n a l  paper 41. Notimed sepmtel 

Copper, Naberns, snd t'himna rim, h d w s t m  of; scaz; 1: 250,m0; b D. C. With- 
crspmn. Contained in Profeadmal Paper 41. Not imed ae -te&. 

Cootmllpr Bay region; No. 601 A; srale, I :GZ,JW; by E. G .  &milton. Rice I 
cen Lq a copy or $21 r hundred. 

Hwlrater regions of & k a n a  and Susitna rivem: m l e ,  1:250,@#; b D. C. With- 
rrspmo and C. I. Gilfin. Conhind in Bulletin 498. Not puglihhad saps- 
ratPL>*. 

eOOg mum dlCn BUsmKA mo1on. 

The petroleum fields of the Parrific +& of A w ,  with an amount of the Bering 
Rlvercoald 1ts.b~-G.C.lfarhn. Bnllet1n250,1W,grlp 

*Cml rasources z u t l ~ ~ ~ t e r n  Alaska, by It. W. Stone. In gulletin 269, 1805, 
pp. 151-1 71. 16 cents. 

%Id placere oi 'Turnagain Arm. Cmk Inlet, by F. H. Most. In Bulletin 259, I N ,  
pp. 9k99. 15 cent% 

"Mineral resources of the Kenai Pminwla: Gold flelde of the T u v n  A m  region, 
by F. fl. MoBt, p 1-52; Cml fieldsot tbe R s c h d  Bay regon, by R. W. Sme,  

p.P3-73. ~ d ~ t h  277, 1806, 80 p. 25 ceofa. 
~rePirnlnarv@tement on the ~staousL cml field, byG. G.M&in. In Bnlletin 284. 

- 1906, pp. 8R100. 
*A reconm&snm of the Matanuaka coal field, A h a h ,  in 1905, by a. C. M e .  

Bulletin 289,,1906, 36 pp. 
Recomai-nce in the h l x h f l ~ k a  and TsIkeW b a s i ~ ,  by Sidney Psiw and Adolph 

Xnopf. In Bulletin 314 1W7, pp. 104-125. 
Geolo~ic reconnaisaanre in the hlahnuska and Talkeetna bssios, &ka, bg Bidney 

I ' a i ~ e  and Adolph Knnpf. Bulletin 327, 1007, 71 pp. 
*Note3 on eology and mineral prmpects in the vicinity of Seward, Kenai Peninsula, 

hy U. \. Grant. In Bullehn 379,1909, pp. 98-107. 6Q cent#. 
m i m i n a r y  report on the mineral T W U ~ C M  of the aouthsm pwt of Kenai PeninrmIa, 

by U. X. Grant and U. F. Higdne. In Bulletin 442, 1910, pp. 168-178. 
Outl~ne of the ~m1olog.y and mintml reeourcea of the Ilismna and Clark l a k  region, 

by G. C. Martin and F. J. Ratz. In Uullet~n 442, 11110, pp. 179-200. 
Gold lavers of the hfulchatna, by F. J. Katz. In nul l~ t ln  442, 1910, pp. 201-202. 
m e  ?fount ~ c ~ i n l e ~  r ion, hv A.  H. Brooh, with dr~rr i  tions of tho lqeoas rocb 

and of the ~ o o o i f i e #  and kautiahno digOcNi, by L. %. Pdndle. Pmf&onnl 
70, 1911, 234 pp. 

A $gc reconnimanee of the llismna region, Alssba, by 8.0. Martin nnd F. J. 
Katata. Bulletin 485, 1912, 138 pp. 

Geology and coal fields of the lpwer Mstenuslra Valley, klesh, by G. C. Martin and 
F. J. Ratz; including deb~lmd ~ e o l ~ c  and topopphic maps. Bulletin 500, 
1912, g8 pp. 

W d  depwitz d the Bed-Runrise rqiw, Kensi Peninmls, by D. L. Johmm. h 
Bnlletiu 820, 1912, pp. 132-173. 60 con&. 
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-old 1- of the Pentna d i d c t ,  by 8. R. Cappa. In Bulletin 620, 19E, pp. 
17%200. SO centa. 

The Y enma dwtrict, Illmkn, by B. R. & Bulletin 534,1913,75 
Rel iminwy report an e detsild survey oy& of the Matanwhs ml??ilds, by a. C. 

Msrtirl. I n  Bulletin 480, 1911, p. 1%. 
A r~rnr~nnimnce of the Willow Creek gold e o n ,  by F. 5. Kah. In Bulletin 480. 

191 1, p. 152. 
Topogrcaphic maps. 

*- -ka, norther0 p d o l i ;  scab, 1:250,000; by E. G. Hamilton. Con- 
tsined in Bulletin 277. 25 cents. Not ubl~shed mparately. 

R s o n n a h m c e  map of Hatanuaha and ~ s & ~ t n ?  re ion wale 1 : 260 WO; b T. G . 
i d R. B. Sargent. Contained m Suljetin $21. dot puhi;ished """9. 

Mount Mr ~ n b y  d o n -  mle, 1:625,000; by D. L. h a b u m .  Cwtained in Pro- 
fcwiwional Pa 70. dot publiabed 8eptely.  

h w e r h d a t s a ~ ~ a l l e y ;  acsle, 1:62,500; byR.H.-nt. ContainedinBu11etin 
WO. h'ot published ~ p r a t e l y .  

sov!mmzsTgPln AU~M. 

haold mine on Unalaska Island, by A. J .  Collier. In Btdletin 259, INS, pp. 102-103. 
15 centrr. 

Wold depaeita of the Sbumagin Telanda, by G. 6. Martin. In Bulletin W9, 1905. 
pp. 1QD-101. 16 cents. 

flw on petroleum fielde of Aide, b U. C. Martin. In Bfletin 259,1905, pp. 
128-139. 15 eww. (Abatraet fprn ~ u l g t i n  250.) 
The petroleum fielda of tho Fw~tirb c m t  of Alaska, wib m11nt  of the Bering 

RIVP~ cml depotrits, by E. C:. Martin. Bulletin 250, 1905,W p. - remum- muthaeatern hlukn, by R. W, stone. In ~uKetio 258,1805, pp. 
151-171. 15 cents. 

The Herenden Ba c d  fields, by Sidney Pai . In Bulletin 234 1W6, pp. 101-108. 
'Mineral reedurn dmuthwo~tem ~ l n n k a ,  by W. A t w d .  lnhullehn 379,1909, 

pp. Im152.  50 cents. 
Geolog?l and mineral rrmums of parta of A M a  Penimula, by W. W. Atwood. Bd- 

letm 467. 
Outline of the geol and rninml m u w e s  of the Iliamna and Clark LBke region, by 

B. C. kf&ngn%. 3. Xatz. In Bulletin442, 1910, pp. 17S200. 
A geo1cgic r e c o n n s i m ~  uf the Ili~mna region, A1~3Fis, by G .  U. Martin and F. J. 

Rata; inr lud in~  peologir nnd topqg'aphlc reco-ce map.  I3ulletin 488, 
1919, 138 pp. 

Topogmphic m p ~ .  
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*Placer mimng in the Fairbanh and Chle  dhtrich, by C. E. Ehorth.  In Bulletin, 
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In s specid publieation entitled Roconnaimncm in the Cape N m  and 
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pp. 251-26;. 45 rank. 
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*Recent devePnprnenta in muthem S e d  P e o W a ,  by P. 8. Smith. In Bulletin 
379, 1909. pp. 267-302. 50 cents. 
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.Goologic inue~tigat~ona ~ l o n p  the Canada-hWa baundary, by A. lad-. In 

Bulletin 520, 1912, pp. 297-314. 60  cent^. 
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