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STATE OF ALASKA 

THE:.CURRY DTSTRI~IVIISIQN OF -I 

~ ~ I ~ T A c A E O L Q G ~ C A L  SURVEY 

The Curry ditttflct flea on the muth flonk of the Alarrka R~nae, on the roolb- 
east slde of Mount McKinley. ZIust at i t  is leest thp Aiaskn Railrand. The 
mxtern portlon ran be easily renched from wvernl pointa along tile railnwd 

L route, bnt the western portion IR much more dlfflcult of amsa, nwlng to the 
numerous RIaclnl streanlir nnd the rtrgged twomnpbg. The relief of the 
area Is great, the elevation ranging from 501) feet a l w g  the Chulltna River 
h 2Q,3Ml fret at Mount McKinley. The Chulitna Ri~er ,  a tributary of the  
Susitnn lliver. dmfns the larger prt of the area described. Lt flows Yp 8, 

' 

hrontl rallrg In the -stern part of the [IMrict, nnd here the maxlmnrn 
r ~ l l e f  IR ahout 3,000 feel. The weaterll wrt of the didrict is very mgm. 
with namemus Wnka nver 6,000 fwt in elevation which have sheer Rl(rpes 
and almost nnacalaMe pinnacles. Winding down through Zhl~ maze of nl~ged 

-, mountains are four major valley ~laciem-Eldrldge, RuckRkln. Ruth, and 
TokichiO~a--ad many tdbutary nnd mnller gtaclcm Practicnllp the entire 
district, wlth the exception of the higher peaks and ridges, baa been dadsted. 
Tlrnkr m w s  along the main 8treftms and ertenda to en elevation of 2P00 
feet, bnt a large portion of thc district lles above that elevation. 

The oldmt rocks mnsiat of slate, graywarke, wblst, argIIltte, and phylllte, 
with lemer amountu of chert. quartzite. limestone, conglomerate, tuff, and breccia 
These rocka are divided into three m a p ,  which range In a* from FaPeortolc 
tn late M-ic. Tertiary  and. gravel, and clay, which mntaln  one coal seams. 
are g-t. The Quaternary h repmenred by glaclnl and mtream depwrftk 
lntrnaive Into the Paleozoic and Mcsoaoic metamorphic roclrs are granitlc s l l l~ ,  
dlkea, s t w h ,  and batholith. Thwe Intmeives form a Iatge part of the rock 
outcrops In the dtstrict and in wme p l a w  extend almost rrnbroken Pram the 
Chulitna River  to tbc south peak of Mount McKinley. The granite is beliwed 
to be of Inte Mesokoic or TerElasy nge. Tbc Mona1 strike d the meta- 
morphIc mltR Is northeast anit pnr~llels the  trend 01 the Alaska Range in this 
ImnUty. Ik?tnile nP structnm are In many flaws dlmcult to determine, owing 
to the big$ degree ot fold in^ in the alder rock. 

The area bas heen bnt little prmpectwt, and only one lode dhcovery has h 
made; It mnsiatar of seveml mal l  gold-quartz reins on the north side of the 
HIdrlen River. Tbee veins mnt across the metamorphosed sediments, snd. 
although they contain bf~h-grade ore, the prpaent PxpoPnres  re tm small to ba 
of mmrnerdal value. I n  the vicinity are strong firnure vetna that have not yet 
proved to contain valuable depwitn, although their genetic reletfo~~bip with 
the mall veins Is encouraging. Quartz veins are numeroufl in the sedlmmtary 
rwk# at n distance af several thon~Rna feet from t h ~  margln of the gmnlte, 
but Immedfatetj adjarent to the contact the chfef nction of the Intrunive has 



been to dIdfj the &lments. Na evldwce of mlnerallzatirm baa been found In 
the granite, wMcb b usually ire& an11 mamlve. The most bavomble prospect- 
ing ground appeam to be En the metitmorphic rocks In the vicinity of Eldhidge 
GIacier and the Hldden River. In  the am l m H t l  there i~ evidence of lead 
and c o w  ~eralizatiw. 

Small amounts of placer gold have lwm recowred from the bars oi the 
Chulltna Rlrer, bnt it is extremely donbtttll if In thla hlghlf flaclated area 
there are phacem that wlll yield any commerctal prodnctiot~. 

The coal that mcnrs at  w~eral  Iwalttia along the Chulitna River and its 
tributarim is of lIgoitic rank and of vnlue oolg locally as fuel. 

INTRODUCTION 

LOCATION AIPD AEEA 

The district here described receives its name from the wttlement 
of Curry, a division point on the Alaaka Railroad end the, place a t  
which practically all its through trains stop over night. The district 
lies southeast of Mount McKinley (fig. 4). The part of this area 
which has been examined in most detail is bounded by Eldridge 

' Glacier on the north, the divide between the Susitna, and Chrrlitnls 
Rivers on the east, and Tokichitna Glacier and River on the south 
and southwest. The divide lying east of the Chulitna River was not 
examined with any thoroughness in the mum of the work described 
in this report. The district Iies between latitude 6Z035' and 63" and 
longitude 1 4 9 O 4 0 '  and 150"50'. The area studied in moRt detail 
corers about a thousand square miles. 

The major part of the district was heretofore unmapped, and 
little was known of the details of the topography and drainage or of 
the character of the formstions. A few prospectom and trapprs 
have visited the region; but owing to its difficulty of access, the 
failure to locate any deposih of economic importance, and the small 
number of fur-baring animals that live there, it has been but little 
frequented. 

A large part of the surrounding country has been covered in a 
reconnaissance manner by members of the United Statea Geological 
Survey, and their reports have greatly facilitated the present work. 
The explorations and surveys in contiguous areas which have a bear- 
ing on this report and the known prospecting in the area itself are 
outlined below. 

In 1898 G. H. Eldridgal made a reconnaissance of the Susitna 
Basin, and a pert of his traverse was along the eastern edge a2 the 
area th~t  is included in this report, In 1902 a Geological Survey 

a Eldri te ,  Q. A.. A loeoonalssance l o  the Smhltrtm Baalu and adjacent terrltury, 
&aka, In  1898: U.B. mi. Survey 20th Ann. Rept., pt. 7. PP- 1-29, 1900. 
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party under the direction of Alfred M. Brooks' made a traverse 
from Cook Inlet northwestward acme the Alaska Range and thence 
northeadward along the north side of Mount McKinley. Although 

P r O I I W  4.-Jnder mag uhowlng the E m l i o n  of tlic Carry dlstrtet. 

his field work did not touch the Curry district, many similar forma- 
tions were encountered ; his report also contains an acsount end sum- 

' Bmka,  A. H., The Mount YclCbleg maon : U.B. -1. Sarvey Fmf. Paper 70. 1911. 



mry of all the exploration~l and scientific work b that date, thereby 
inclnding arms contiguous to the Curry district. 
In 1906 a private expedition under the leadership of Dr. F. A. 

Cook8 was organized for the purpose, of climbing Mount McKinley. 
The attempt was made from the south side by way of Ruth Glacier. 
R. W, Porter, topographer of the expedition, r n ~ p p d  a large area, 
the northern portion of which  border^ on the area examined by t h  
writer and includes parts of the Tokichitna and Ruth Glaciers. 
In 1910 Belniore Browne hand Werscllel Parker explored the 

southeast side of Mount McKinley in an attempt to climb the moun- 
t&, and their ltccount contains some information concerning the 
general nature of the country, psrtieularly in the vicinity of Ruth 
Glacief . 
In 1911 S. R. Cttpps6 made a study of the Yentna district and 

used psrts of Porter's map as a b a s  for m e  of his geologic 
mapping. 

A prospector, Gens Bartholf, reports that in 1915 he made a 
prospecting trip into the southern part of the area and found some 
rich gold-quartz float on Whistler Creek. Later he made a num- 
ber of other trips into the district. 
In 1917 Capps8 investigatd the mineral resources and mapped 

in s reconnaissance wsy the upper Chulitna region, which Iies ad- 
jacent to the C u q  district on the northwest. 
In 19529 Elmer and Ray Boedeker pmqmted in the vicinity of 

Eldridge GIscier and the Hidden River and located gold-bearing 
quartz veins on the north side of the river. Daring 1931 and 1932 
they were engaged in the further development of these veins. 
In 1930 CtlppsT continued the geol@c mapping on the West 

Fork of the Chulitna and extended it mross the Al& Range into 
previouslp mapped districts on the north side. 
In 1931 a prospecting party organized by Gene Bartholf tra- 

versed park of the area lying west of the Chulitna River. This 
party cut a large amount of trail and obkined considerable general 
infoma tion which greatly f aciIitahd the mapping amd geologic 
work during the rmrnrner of 1932. 
In 1931 C. P. Ross mapped in detail and reported on the mineral 

m u m 8  of the West Fork of the Chulitna River, which lies imme- 
diately north of the district dewribed in this report. 

'Cook. F. A., To tbe top of the Eontlnent, Hew York, 180& ' B r n m ~ ,  B~elmom, The conpued of Mount McKfnlm, a. P. Pmtnam'm Bow I G l 8 .  
m C a P ~ s .  I. R,, The Yedtua dlstdct,  ATaRka: U.I. Oeol. Bnneg Bull. 534, 1018. 
'Cnpps, 8. R.. Mineral remuma of the upper Ghulltna d o n :  U.8. Gml. Sumey BdL 
a, pp. 201-233. 1918. 

'Capp~ .  8. B., The &ern portion of Mount McKinley NaMarral Park: U.& &mL Elax- 
rer Bull. 838. pp. Z l U 0 0 ,  1882. 

'Rws, C. P.. ern1 depoalts near tba Went Fork of the ChnHtna Biver: U.B. OeoL 
*nrvey Bull. 8 4 3  1833. 
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PltE8EWT -TIGATION 

Tlm p-t investigation was conducted by the United Sbta 
Geological Suwey with funds provided by the Alaska Railroad 
through i%s s w i d  authorization to investigate the minerd resources 
adjacent to its mute. The discovery of gold-beltring veins during 
the I& few years in this unmapped encl little-known srea had 
aroused much interest, and there was a demand for further infor- 
mation regarding these discoveries and tho area in general. The 
objects of the work were to tlscertain of what importance they 
might be as a future source of revenue tu the railmd, to map the 
area as an aid ta prospecting? and, if possible, to delimit the more 
favorable portions so as to facilitate future exploration and devel- 
opment. To accomplish these objects a joint topographic and gee- 
logic party was formed, rnit.11 C .  P. McKinley as topographer and 
tho writer as geologist. Other members of t h  party were E. J. 
FitzOerald, =order, and C. C. Tousley, 33. Sagers, and J. Wad- 
dell, camp hands. Ten horses were used for the packing of equip- 
ment nnd mpplies, and in addition arrangements were made to  have 
an airplane land at Spink Lake during the middle of the Bummer 
with additional supplies, as the ruggedness of the country pre- 
vented heavy packing. 

The party left the Alaska Hailroad at mile 276.5 June 13, 1932, 
a d  the field work started immediately. The route from that point 
was westward to the cable crossing of the ChuIitna River near the 
mouth of Coal Creek, across the foot of Eldridge Glacier, and then 
in a genenrl southwesterly direction acmss the drainage lines of 
the region to the foot of the Tokichitns, Glacier. The Tokichitns 
River, which marked the western limit of the new surveys made in 
the mum of the field work, was crosed September 5. From that 
point the party went up Ramsdyko Creek, thence to the Peters 
Creek trail and by that traiI and the wagon road, reaching T~Lk~etna 
(mile 222 on the Alaska Railroad) September 10. 
The topographic and geologic mapping was done in the field on a 

reconnaissance scale of 1.: 180,000, or about 3 miles to I inch. 

The Susitna River receives all the drainage of the Curry district. 
The drainage pahrn is decidedly asymmetric, hawaver, owing to 
the location of the district on the south flank of the Alaska R m p .  
The Susitna flows across the southeastern part of the district; the 
Chulitna River, about 10 miles west of the Susitna, has a parallel 
coum and joins the Sugitna ah the town of Talkeetna, which lies a 
few miles south of the distri& Almost all tbe surface waters from 



the west discharge directly into the Chulitna River. The major 
westam tributaries of the Chulitnra that drain the area are, from 
north to south, Ohio Creek, the Fountain River, the Hidden River, 
the Coffee River, and the Tokicbitna River with its tributaries 
Alder Creek and the Rnth River. All these streams have a general 
south and southeast course. T h e  eastern tributaries of the Chulitna 
in this area are Pass Creek, Troublesome Creek, and several other 
msU streams that head in the ridge between the Susitna and Chu- 
litna Rivers. The Susitna and Chulitna have a south-southwesterly 
course, which has been determined in part by the structure of the 
underlying rocks. 

The Chulitna River is a swift stream whose course alternaw 
between canyon-like stretches in which it flows in a. single channel 
between rock w d l s  and more open stretches where the river emerges 
as a braided stream onto flood plains a mile or more in width. 
Small power boats can navigate on the ChuEtna except during very 
low stages. A4 many of the tributary streams rise in glaciers, the 
Chditna River carries a large amount of silt, particularly during 
times of high water, and is constantly shifting its, course, cutting 
into its banks or forming bars and flood plains. On both sides of 
t h e  flood plain of the Chulitna  re gravel and rock walls several. 
hundred feet high that form benches representing the floor of a 
broader older valley. This old valIey is larger and more mature than 
the old valley of the Susitna and suggecrts that the Chulitna at  one 
time may have been the master stream, aIthough at present the 
Susitna has a p t e r  voIums of wahr. An explanation of this 
anomaly is suggested by Moffit, who states that probably as a resulk 
of gIacid damming the Nenana River was able to capture the head- 
waters of the ch&t~a. At the present time the Chulitna River rises 
in Broad Pass, and it is probable that in preglacial tima its source 
was at lewt 50 to 64 miles farther east, in Monahan Flats. The 
geomorphic development of the Suaitna and Coppr River Basins 
has been profoundly affected by their repeated invasion by glacial 
ice. during Pleistocene time, and many great changes in drain~ge 
have mltsd .  It is possible that at some time in the past lmge areas 
of what is now the Copper River Basin drained to the Susitna River 
by way of the Chulitna. 

The Fountsin River flows 8 miles from Eldridge Glacier before 
joining the Chulitna River. A part of the water emerges from the 
bsse of t h e  glacier as a fountsin 3 to 10 feet in height, throwing ice 
and bouIders as large as 8 inches in diameter. Tbe fountain is the 
outlet of almost all of the Eldridge Glacier drhage ,  and it is 
constantly changing its position, sometimes breaking out on one 

UMofllt, F. H., The Bmad Pass region, AIaaka : U.B. Geol. B m e g  Bull. 608, pp. 72-18. 
isla. 
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side of the glacier and then on the other. Below the glacier the 
Fountain River flows on a treeless flood plain about 2 miles in width. 
On this flood plain the river is constantly changing i b  channel, 
often breaking up into a number of small dreams. Padin Creek 
is the l a r e  tributary of the Fountain River. It originates in 
s e v e d  mall glaciers north of Eldridge Glacier and flows throngh 
a narrow glacial valley for about 10 rnilcs hfore cirtting into the 
ice and moraine of Eldridge Glacier. Two mil- before i t  reaches 
the glacier it flows into a narrow gorge with vertical waIIs several 
hundred feet in height. After reaching the glacier it flows along 
the north edge of the ice and finully emerzes on the flood plain of 
the Fountain River. 
The source of the Hidden River is a small lake that lies on the 

moraine-covered lower end of Buckskin Glacier. From the lake 
it cascades over the terminal moraine and follows a narrow glacial 
valley within which it  has a shifting course upon a flood plain only 
n few h u n h d  yards in width. Ten miles from the foot of the glacier 
Ihe river enbrs a low-walleil granite gorge through which it foms 
for several miIcs to join t h ~  Chnlit.na River a short distance below 
the mouth of the Fountain River. lit high water lightdraft boats 
can be taken up the river for H few miles, to a point where the stream 
emerges from the granite gorge. 

The Coffee River is about 20 miles in length and has its source in 
a number of hanging glnciem. It is similar in general features ta 
the Hidden River except that it has a ma1Ier volume of water. 

Alder Creek, whose basin lies between that of the Coffee River 
and Ruth Glacier, receives part of its water from several small hang- 
ing glaciers and is about I8 miles long, joining the Tokichitna 
River 2 miles above its mouth. In the upper part of its course i t  
is confined to a narrow U-shaped valley. It reaches Ruth dlader 
about 12 miles from its sourcc and flowa along the north side of 
that glacier for about 4 miles to its terminus, at  which it debouches 
onto the outwash plain of the &icier. 

The Euth River emerms from the moraine on the south side and 
near tho foot of Ruth Glacier and flows turbulently for about 4 miles, 
to  its junction with the Tokichitna. 
The Tokichitna River originates at the terminus of the Tokichitna 

Glacier and flows 25 miles before it joins the Chulitna. In its upper 
course it is e swift bmided &.warn, buk, 4 or 5 miles below its source 
the gradient kcornes gentle, and the atream is s l u g ~ s h  and meander- 
ing and is confined to one channel. It is probable that at one time 
the Tokichitns flowed directIy southeastward to the Chulitna, but, 
+bly owing to glacial damming, its course was chanpd, and it 
now enters the Chulitna by a circuitous route. Tha Tokichitna 

69017-8'2 
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River is navigable by mall power boats from its mouth up to Horns 
Lake, a distance of about 16 miles. 

Each of the major streams of the district hhlts glaciers ss ite source, 
and all are typical glacial streams in that during periods of high 
water they carry enormous quantities of silt and are constantly 
chnnging their channels. Periods of high water occur in the spring 
and summer, when with warm meather the snow and ice are rapidly 
melted. Heavy warm rains are also effective, and during the summer 
of 1932 a few hot days followed by several weeks of rain turned even 
the small streams into torrents and smelled the Chulitna River into a 
wide stream reaching from brtnk to bank where ordinarily there are 
long stretches of bars and gravel. In the fall, with the oncoming of 
freezing weather, the  melting of the ice cems and the volume of 
nIl the streams is lowered, a condition which lasts all winter. Aa a 
result of the extreme changes in water level, all the stream valleys 
are similar in that they exhibit broad flood pIaim an which the 
streams build up or cut down according to local conditions. 

The topographic map of this area shows e greater amount of 
relief than any other Altaska map of a comparable area. T h e  
Chulitna River, in the southeastern park of the area, hss an elevation 
of 600 feet, and Mount McKinley (the highest peak in North 
America), in the northwest corner, has an devation of 20,300 feet, 
(See pl. 1.) Within a distance of 35 miles there is thus a relief of 
nearly 24WQ feet. 

Viewed from a distance the western part of the district is a chaotic 
mass of peaks and is awe-inspiring in its grandeur. h'ot only is 
the regions1 relief great, but even within short distances p e t  
differences in elevation are encountered. Scdptured by erosion. 
glaciation, and e x h m e  changes in temperature, sheer granite walls 
rise from 2,000 to 4$NM feet and are surmounted by innumerable 
unscalable pinnacles. Unnamed peaks 5,QCiO to 11,000 feet high, 
rising 4,000 to 8,000 feet above their bases, are common; end 
within this maze of hposing mountains, glaciers wind downward 
from the culminating and dominating point, Mount McKinley 
(pl. 2, B ) .  The tupopphy of a large part of the area has been 
glacially modified, and cirques, aretes, U-shaped vdeys with 
oversteepened slopes, and truncated gpum are commoa 

The eastern hrtlf of the area, including the Chulitna River, the 
lower parts of it9 tributaries, and the divide between the Susitna 
and Chulitna, is of a different aspect, as i t  was entirely overridden 
by the Pleistocene glaciers. The slopes tcre -0th and rolling 
and do not culminate in pinnacles, and the valleys are wide with 
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broad flood plains. T h e  elevation of this portion of the area ranges 
from 900 ta 2,500 feet. 

CLIMATE 

T h e  Pacific coast region of south-central Al~ska is charaderized 
by cod, moist summers and moderah winters. The annual precipi- 
tation is heaw? and the range in temperature during the mtire 
year is mall .  In contrast with this clirn~te the interior of Alaska 
has cold winters and dry summers, its annual rninfall is small and its 
y~arlg range in tempera tar^ great. Lying 200 miles inrand from 
the Pacific &an and yet on the south side of the Alaska Range, 
the Curry district has a clirnltte that is ilit~rmedinte in charader 
between them two extreme types. The sainfnll is heavy but not ~s 
heavy as in the t . s i ca1  Pacific coast region, and. in winter the Pacific 
Ocean has R. tempering eflect and the extrernc low temperatures of the 
Yukon valley are not encountered. 

No climatic records have been made in the Curry district. The 
nearest point at  which recowls have been kept is t.he town of 
Talkeetna, which is about 20 miles south of the area, a t  the confluence 
of the Susitna and Chulitnn Rivers, nnd has an elevation of only 
about 400 feet. Records ovw ~evernl  years show that Talkeetna has 
an average rainfall of 30.31 inches. September has the greatest 
monthly precipitation with nn average of 5.1 inches. The mesa 
annual temperature is 33.6" F.; July is the warmest month, with an 
average temperature nf 67.8", and January is the coldest, with m 
average of 9". The climate of the Curry district is probably similar 
to that of Talkeetna except that the precipitation is greater. 

Dnring the summer of 1032, from Juno 19 to September 11, a total 
of 85 days, t.here were 46 days which were partly or entirely rainy, 
19 days were clear, and 20 were cloudy. A5 1932 mas an extremely 
wet season throughout central Alaska, this record cannot be con- 
~idered s fair average. Capps1° reports that in the region to the 
muth, which climatically is similar, during the sunrmer of 1906 it 
mind 50 out of 110 days. 

T h e  winters are about 7 months long, extending from October to 
April, and the active prospecting a e m n  is limited to a season of 
about 4 months, from June €o September. The rirers and streams 
are usually free of ice by the middle of May. Snow remains a t  the 
lower elevations until May, but in the higher mgions the.re are large 
awas of perpetual snow. On ehelkred slopes the snow line in sum- 
mer is arbround 5,000 feet, whemm on exposed southern slopes it lies 
much higher. Snowstorms were encounted at elevations of 5,000 
and 8,000 feet in duly end August, and around Mount McKinley 
blizzards and snaw flurries ape common throughout the year. A 



membr of the Lindley-Stram Mount McKinley expedition in 1932 
states tHa$ from the time they climbed the mountain jn May unt.il 
they returned in July, it had snowed and drifted about 10 feet on 
Muldrow Glacier at an elevation of about 10,000 feet. 

Most of the clear days during the open season occur in May and 
June. July, August, and September are usually rainy, with poor 
visibility and only occasional clear days. The weather is particu- 
larly unfavorable in the vicinity of the glnciers, and it is probable 
that locally these ice rmGsses influence the climata, because often when 
the weather is bad in the vicinity of the glaciers it is good a few 
rnile~ away. 

ROUTES AND TRAZLS 

The Alrrsktt Railroad follows the east bank of the Susitna River, 
and the part of the district that lies between the railroad and the 
Chulitna River is emdy accessible. Old trapper trails can occa- 
sionally be found on the long ridge lying between the Susitna and 
Chulitna Rivers, but the ody developed trail is a short one between 
Curv (mile 248,5 on the Alaska Railroad 'I) and the top of the 
ridge between the two rivers, a distance of 4 miles. The tmil ends 
at a shelter or obsermtion house called Curry Lmkout. Both the 
Ae lhr  and the trail were built and have been maintained by the 
Al~lska Railroad as a scenic attmction, for on clear days the 1ookout 
affords an excellent view of Mount McKinley and the Alaska Range. 

The western part of the area, west of the Chulitna River, is  mud^ 
more difficult of a c m s  and can be reached only from the north and 
south. The southern point of e n t v  is Talkeetna (mile 226.7), and 
the northern point is Chulitna station (mile 273.8). The route from 
Talkeetna is by boat across the Stlsitna River, where it is necessary 
to swim horses. From the west bank of the Susitna a road built 
and maintained by the AIaska R o d  Commission leads to the mining 
districts of Cache and Peters Cmeks, From the Peters Creek dis- 
trict two routes are ppracticabI~ither up Willow Creek and down 
Rnmadyke Creek to the Tolrichitna River or up Poorman Creek and 
down the south slope of the Takichitna Valley. Old trails exist on 
both routes. Both the Takichitna snd Ruth Rivers must be crossed 
in order to reach the heart of the Hidd~n Riwr country, but both 
of these glacial streams cen be forded with horses near the glaciers, 
except during periods of exceptionally high water. Farther down- 
stream d i h l t y  with soft ground may be encountered. 

Ari alternative and mom direct route than by the Peters Creek 
trail would be to proceed up tho west bank of the Chulitna River 
after crossing the Susitna River at Talkeetna. No trail has been 

=Mileage le meaeared from %ward, the wuthm termlnoa of the Alnnllm Railma&. 
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opened over that  route, however, and it is likely that heavy brush, 
soft ground, and deep streams would offer considerable difficulty 
to its uae. 

The route from the north, which was followed by the Geological 
Survey party of 1932 and over which h a m  were tskm without 
great dificalty, was to leave the milroad at rnile 276.5 and follow 
the trail westward to  the Chulitna River near the mouth of Pass 
C m k .  The trail thence leads down the ea* bbak of the river to a 
point near the mouth of Coal Creek, where them is a cable crossing. 
Here it is necessary to swim horses across the river, although it is 
reported that at some seasons of the yenr the stream is easily forded. 
From the western terminal of the cttble considerable cutting has been 
done on a trail that leads w ~ s t  to the front of Eldridge Glacier. 
Hem the Fountain River is easily forded, or it may be avoided by 
persons on foot, who can cross on t h  moraine of the glacier. 
Thence the trail strikes over the low ridge between the Fountain and 
Widden Rivers and up the north side of the Hidden Riwr to Swift 
Creek, where the Boedeker brothers have a short trail leading to 
their prospect. A tram nt this point crosses the river, which is 
easily forded with h o r n .  From t.he E d d e n  River a route to  the 
southwest that rnng transverse to the drainage is the only one that 
can be taken with horses, It follows s narrow belt of metnmor- 
phosed mdimentsl that afforcts several low passes over divides that 
elsewhere are sharp granitic ridges. The CoiTee River and Aldcr 
Creek are easiIy forded, and the route crosses the lower end of Ruth 
Glacier and thence leads to Talkeetna by way of the Peters Creek 
trail. 

An Jtemstive route from the north is to have the Alaska Rail- 
road a t  Honollrlu (mile 288.11). Two miles to the south there is a 
bridge that crosses the Chulitna River, It is reported that from that 
point a trail leads to the southwest along the high bench ground 
on the west side of the river. 

Spink Lake, 1% miles in length, a few miles north of the Coffee 
River, is an ideal landing point for airplanes; from ik a large part 
of the area can easily b reached. 

Light power boats can ascent1 the Chulitna River, and a Irtrge 
part of the district can be reached in that manner. The Tokichitna 
River is also navigable for about 15 mil=. It is probabIe that 
prospectors or trappers can r e d  the district more easily and 
cheaply by boat from Trtlkeietna than by any other means. 

VEGETATION 

As soon as the snow melts in the spring vegetation flows with 
remarkable rapidity at the lower elevations. Although the growing 
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mason is usually not more than 100 days in length, its shortness is 
compensated by the amount of daylight, as in June the days are over 
20 hours long. Before the snow has entirely melted, the trees are 
budding and soon after it has left the ground the grass has attained 
a growth of several inches. Late in the summer the vegetation is 
so profuse along the river valleys that it is almost tropical in aspect, 
md considerable trail cutting is necessary in order to travel with a 
pack train. In places, as in the vicinity of the front of Ruth Glacier, 
the growth is so junglelike that four men can cut only a mile or two 
of trail a day. 
. White spruce, birch, and cottanwood grow in the well-drained 
areas along all the major streams and on the hilsides up to elevtt- 
tions of 1,800 feet. Diameters of 3 feet are attained by many of 
these treea Stunted black spruce me the only trees in the poorly 
drained areas below timber line, and sphagnum mosses cover the 
muskegs and swamps. Timber does not end abruptly but merges 
almost imperceptibly into tb zone of thickly growing alders, or, in 
the poorly drained parts, into willo~a thickets. This elder and 
willow zone extends up to an elevation of about 2,500 feet and is 
orten almost impenetrable even l;o one on foot, so that cross-country 
travehg is very difficult. Rscauae much of the area lies above tim- 
ber line (see fig. 5 )  green alders are often the only available fuel. 
The so-called sweeh and sour willows are not limited to areas above 
timber Iine but grow in many places along the streams. Above the 
upper limit of the alder and willow, only buckbnish, mosses, and 
heatherlike plank3 are found. In many places the mosses grow in 
dome-shaped clumps, or " niggerheds ", a foot in diameter and 8 
to 10 inches high. 

Feed for ahck is abundant throughout the summer. The corn- 
rnonest varietg of pass is one celled red top (CalQmsp"ostid). It 
grows IuxuriantIy in open parks along the valley bottoms and hill- 
sides up to elevations of 2,500 feet, and it often %thins a height of 
5 or 6 feet. Late in the summer, when it attains maturity and is 
beaten by the winds, it becomes matted, so that progress through it 
is slow and fatking.  It is excellent forage from the time it 
appears in the spring until after the first heavy frost in the fall, 
although gradually decreasing in nutriment ae the s e w n  progresses. 
Ordinarily it has acquired ra sufficient growth to be of value to stock 
by June 10 and will sustain pack animals until the early part of 
September in favorable localities in the valley bottoms and on low 
hillsides. 

In the valleys as well 8s up to an elevation of several thousand 
feet, bunch pas is abundant and of great value. as horse f e d .  A 
jointed rush ( E p ' 8 e e t m )  and a wild vetch, locally known as "pea 
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vine "", both of which grow chiefly on gravel bars along the rivers, 
also furnish excellent forage for stock. 

En the northern part of the area edible berries a m  few, but in 
southern part currants, blueberries, and crmberriea are mmmon. 

,; 

 BIG^ 5.-Sketch map abamtng the dintrlbut!nn of timber la thc Curry dlathct. 

There are few large game animals in the part of this area that  
lies west of the Chulitna River. In the northern park of the dis- 
trict caribou are cwxasionslly seen, but they seldom reach the south- 
ern part. A few moose live along the Susitnn md Chulitna Rivers, 
but they rarely travel up the western tributaries of the Chulitna. 
E w n  the brown and grizzly h a w  that are common in other parts 
of the Alaska Rmge are scarce here. During the summer of 1932 
only four were seen by the Geological Sumey party, though their 
t r a c b  are common near the headwaters of the Tokichitnn River, 
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whae there is rt considemble run of d m o n  during the spawning 
season. No mountain shep or goah were w n ,  although sheep are 
verg hndant a few miles to the north, in Mount McKinley Na- 
tiond Park. 

Of the srnaller @me, beaver are especially abundant along the 
Chulitna River and its tributaries, the Tokichitna River, Alder 
Creek, the Coffee River, and the Ridden River, and many ponds 
ghow fresh beaver cutting. In fact, the beaver dams have turned 
almost all of the valley bottoms adjacent to  these streams inta 
countless swamps, making parts of the country almost inacce&siMe 
in the summer. Other fur-bearing animals, such as otter, mink, 
marten, musht ,  wolverine, and fox are present in scanty numbers. 
in the territory adjacent to the major streams. 

Gwm birds such as ptttrrnigan and grouse were found only in- 
frequently. 
In most of the clear-water strearms grayling and rainbow trout 

m u r  in small numbers. At Spink Lake, which is mcwsible by 
airplane, rainbow trout are very abundant, and many of them 
memum over 20 inches in length. Fish also occur in Pass, Cod, 
Partin, and Alder Creeks and in Lucy L&e. 

Naturally, the animal life is restricted mainly to the area that. 
supporh some vegetation. The extreme western part of tha district 
is so b h  that it i s  either covered with perpetual snow and ice, 
or only steep, barren rock slopes are visible, 

With the exception of the stations $long the railroad there art+ 
no p~rmanent settlements in the district. The stations from which 
the railroad maintenance is carried on are, from south to north, 
Curry, Sherman, Gdd Creek, and Canyon. At each of these plmw 
from two to eight men are employed, depending on khe season, ss. 
in the winter no improvemente can be made and only work which is. 
directly concerned with keeping the line open is carried on. At. 
Curry a poundh~um and hob1 are maintained, abs the trajns from 
Sewad to Fairbanks use that station as an overnight stop. The- 
census of 1930 gives Curry a population of 91. In addition to the. 
railroad employee+ there are several fur farmers and a few pros- 
pectors who winter along the railroad, and these together constitute. 
what might be called the permanent population. In the western 
part of the district a few men trap dong the rivers in winter, but. 
in summer there have never been more than a few prospectors at 
work, go that there is practically no permanent population in the. 
portion of the diatrid that lies west of the ChuIitna River. 

The nearest permanent settlement other than those maintained 
by the railroad is Talkeetna, which lies outside the southern limit. 
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of the disfrict, The census of 1030 gives Tdkeetna a population of 
89. It has se~eral stores and is the railroad point of entry ta the 
placer-mining digtrick of Cache and Peters Creeks. 

PracticaIIy no freight is furnished to the Aliwka Railroad by this 
district. The trapping of wild fur supports only a few men and 
wiU never be a pohnt f actar in the settlement of the region. Several 
fur farms could h s u p p o d ,  but they also would ofler anly a small 
amount of businmess to the railroad, and there are many other plam 
t h ~ t  are more advantageously located for such enterprises. Agri- 
cult- will probsbly never be irnportanb, as the tillable ground ie 
eonfined to the stream bottoms and is therefore of mall extent and 
of value only locally for gardens. 

On the other hand, the district offers unusual gaenic possibilities, 
for from a umber of easily accessible places along the railroad 
superb views of Mount McKinley and the Alaska Range can be 
obtained. Opporbunitiw also might be m d e  for longer trips by 
pack b i n  into this rugged glacier-filled country, but the scarcity 
o* big game makes it unattractive to the hunter. 

The areal distribution of the surfrrce rocks and their division into 
lithologic units is shown on plate 1. The field work upon which 
this report is based was of a reconnaissance nature only, and although 
I t  is believed that the mapping of the formetions is accurate within 
fhe limits of the scale used (1 inch equals 4 milas), nevertheless de- 
tailed work will no doubt make possible the more accurate mapping 
of the contacts of the various formations and s =paratation of the 
mimbers of tho metamorphowd sedirnenta that have here been classi- 
fied as one mriw into a number of ~epamte formations. 

The old& rocks consist of thin-bedded chert, quartEite;, and argil- 
lite that a m  exposed in only a, mall part of the a m .  Lying un- 
conformably on these rocks is a volcanic formation composed of tuff 
and agglomerab, exposed only in the northern part of the area. 
Later another series of sediments, now e m  as chiefly slate, gray- 
wacke, and schist, was deposited, and all the rocks were folded. 
faulted, and changed to their present highly metamorphosed condi- 
tion. Subsequent to the regional metamorphism, or as its last phase, 
the dkkrict WIW invaded by a granitic batholith that now occupies 
its greater part, This igneous intrustion further alhred the meta- 
morphic rocks and along its margin sent acidic dikes and dIs rami- 
fying into the surrounding sedirnenh. The last phase of igneous 
activity wa9 the intrusion of a few basic dikes that cut the granite 
mi'- 



rrs well tss the m&morphmd eediments. The formation of the ore 
depmits in the district was probably misted with the granitic 
intrusion, in that the vein minerals were brought in by the grmih 
magma md were libemtad during its crgstallization, 

The intrusion. of the granite batholith was followed by a long 
period of emion, in which a topography with la g e n e d  sindari* to 
that. of today waa carved into the rnetarnorphoed d m e n t s  and 
pnib. At the end of this period much of the region, particdarly 
what &re now the valleys, was a low-lying region close to sea level, 
with many swamps. In this low region vegetation gmv rank for  
long periods of time. Then followed periods of rapid deposition 
which resulted in the covering of the vegetation by clay, sand, and 
gravel. This cycle recurred geversl times, as is indicated by the 
diff went coal seama, mpemtd by d e m B  of clay, sand, or gravel. 
After the d ~ p i t i o n  of the coal-bearing rmka wss cornp1et;ea a shest 
of gravel many hundreds of feet thick completely covemd the coal 
series. At the end of this period of active sedimentation an uplift 
of the laad mass eligh.tly .tilted the coal-bearing rocks and rejuve- 
nated the dreams, which once more began to erode actively. After a 
long period of erosion climatic changes d t g d  in the accumulatiw 
of large amounta of ice at several centers in the higher parts of the 
Alaska Range. From t h w  mntars the ioe moved down the valleys 
and modified the earlier stream-camad topography. Still later, with 
a return to milder climatic cmdi tions, the glaciers retreaked, leaving 
behind morainal material ' S i h t d  by the melting ice. Most of tha 
morain J material has since been removed by eIosion, but a p t  
thickness of glacial outwash gravel remains in the valleys in the 
form 'of mI1-d&nd terraces. StiU more m n t I y  the premnt 
streams have been engaged in transpo&g and depositing silt, smd, 
and gravel. Many of these recent d e p i t e ,  as well as the glwial 
depmiS, are too small to be shown on the aecompmying m p .  
In this report formation nmes have not been given to the vsrim 

rmk groups, as the dats. I ~ B  t~ their age, subdivision, and,comlation 
are incomplete; indead they are. here sepsratad into dirisions based 
on rock types and stratigraphic relations. 

~ ~ ~ t h  a d  chwa&b.-The oldest m h  that have been rac- 
ognized in the C h r y  district occur in its northeastern part in the 
vicinity of the front of Eldridga Glacier, from which they extend 
northeastward for eeverd miles. They are also present on the wmt 
side of the lowm and of the glacier, md they form the walls of the 
steep gorge thrat Partin Creek cuts befom reaching Eldridge Glacier, 



acl well as the prominent ridge tbat separate9 Pastin Chek from the 
hesdwdms of Coal Craek. South of the front of Eldridge Glacier 
these mb am not exposed, and if they are present there they under- 
Iie the silt, sand, and gravel in the valleys of the Fountain and mu- 
litna Rivers. 

M o d  of these m b  are dark gray to black on fresh wrfaoes. 
Weathered surfaces are gometimes light p y ,  but more c o m n l g  a 
rusty red-brown, owing to the alteration of the dig~~minated pyrib 
that they contain. In many places the beds range in thickness frorn 
1 to 12 inches and so give the outcrops a banded appearance. Fine- 
grained qnartzjta, chert, and cherty argillite constitute the major 
par& of the series. In a, few places tufT and small bodies of massive 
serpantinized rock are inhrhedded, the serpentinized rocks possibly 
hsving been derived from the metamorphism of impure xdimenta 
or b r ~ i c  igneous rocks. All the rocks are highly metamorphosed, 
knd pa& of them show a great deal of silicification, In addition to 
containing di.sseminahd pdtR, they are cut by numerolls small 
veinlets carrying quartz, sericite, and pyfite, sericite in mall ori- 
ented flakes being a common amwary constitnent of the quartzite. 
Mmt of the chePts also contain sericite and considerable kaolin. The 
argillite usually includes large amounts of carbonaceoz)s material. 
Basic dikes that occur in places are difficult to d i s t ' i a h  in the 
field from the metamorphosed sediments and are usadly composed 
predominantly of andesine, which is highly altered, and chlorite, 
which has probably h n  derived frorn a pyroxene mineral. 

S t w t m  amd t h ~ ~ ~ 8 . - ~ L I y  the strike of these & ranm 
from north ta w t ,  but the average or regionrtl trand is about N. 
25"-$0" E. Their dip also varies pat ly ,  ranging from 45" either 
northwest or southeast to vertical. Repeated close folds are the most 
common type of structure, and their intricate character, the a h c a  
of recoguizable horizons, and the lack of time prevented the working 
out in detail of any of them. Many of the rocks have well-developed 
cleavage that parallels the kdding. Only minor faults were ob- 
served ; but as the beds are intensely folded, it is probable that faults 
with lmge displmernents are present. 
The thickness of this p u p  of rocla is not definitely known, as 

nsither the base nor the top of the series was recognized. Outcrops 
along Eldridge Glxier indicate a thickness of 5,000 feet, but inas- 
much as close folding and faulting have rasnltd in a repetition of 
M s  this figure may be ex&=. 

Age rwrd ootre1Qtim-Early Tertiarp (Emme) deposits that 
mur nearby am almost flat-lying and are but slightly consolidated, 
and the interbecFdd coal is only of lignitic rank; so that it is ap- 
parent that thew highly metamorphosed .sedimente st the base of 



Eldridge Glacier are much older than the Tertiary. No expoam 
of the actual contact of this formation with the slate, graywmke, 
and schist immediately to the west was found, and although the 
presence of rr definite unmformitg between them can only be mr- 
m i d ,  nevertheless it is believed to be present, for the cherbqusrtz- 
ite series is lithologidy dissimilar to the slate, pywacke,  and 
schist group and has suffered a g m h r  degree of folding and 
metamorphism. 

During the present investigation ta few fossils were co1lmhd from 
a calcereous shale on s small e&m tributary of Partin Creek that 
heads against Little Shotgun Creek. J. B. Reeside, Jr., identified 
the material as XoFlows : 

Pecten sp. 
Gardinia 
Amiotites, -1 species, 
Fragmentary ammonites, undetermiml, 

He states that This fauna hw never been adequately gtudid, and 
few names can be given to the species. !I%ere is no doubt, howeverl 
that it is of early Jurassic age (lower Liwic).)' The fossilifermq 
shda at this Iccality is conformably overlain by shaly slate and 
underlain by agglomerate and d tuff. In turn the egglomerah 
and tuff are underlain by the chert, qu-ite, and argillite, so that, 
spparentIy the latter are of proJurassic age. 

Immediately north of the area where thwe rocks occuy3 Ross1? 
found on Ohio Creek a formation that from hi8 dwiption is in 
general similar to that here under discumion, except that it haq 
eonsidemble ca1eareous material with the cherty rocks. It i8 not 
definitely established that them formations are continu,ous; in the 
Curry district this formation has been rtrawd from ~ldridgm Glacien 
several mil= up Partin Creek, and the formation described by Row 
wss traced sdnthwad to a point near the mouth of Shotgun Greek, 
thus leaving a gsp of about 8 miles. The probabidity that the rocks 
continue through this unmapped area is apparent, as they occur 
on the same strike. On the West Fork of the Chdi ty  Fiver the, 
overlying Permian beds rest with angular unconfonnjty on these. 
calcareous and chwty rocks; hence Ross considers them pw-Per- 
mian and, owing to their lithologic similarity to fosgOsgi3;feraus De-. 
vonian limest.ones in the Broad Pam district, p-ly pevonian, 
Cappsl' in an earlier report calls the same mks pr+-mas%i% as: 
overlying rwks contain Triassic fossils. 

The evidence in the Curry district ih1f  indicates. a w c .  
age for these metsmoqhoaed djrnents,  and tent&iy~ correlation 
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with formtiom exposed north of the district suggests that they 
are pre-Permian. 

S W I A N ( ? )  TUFF AND AOUMMEEATX 

D&t&6Pdtiom lMEd eRaract6r.-A 'few exposures of volcanic rocks 
occur in s nmow band on s small northeastern tributary of Partin 
Creek that heads against Little Shotgun Creek. No other exposures 
of this formation were recognized in the district, and although it 
is probable that they may m u r  farther up Partin Creek, the field 
work was not carried beyond the locality mentioned. These volcanic 
rocks consist of varicolored breccias or agglomerates made up chiefly 
of angular frttgments of fine-grained igneous rock with a tuffaceous 
matrix. Interbedded with and locally grading into the agglomerates 
are bds that are composed entirely of red tuff. The exposures at 
this Imality suggest a distinct formation, largely of volcanic origin, 
although the presence of tt few shaly members indicates that tn part 
of it may have been waterlaid. 

Stmdu3.e and thickness.-The few exposures show but little struc- 
ture, as both the- agglomerates and the tuffs &re massive. At one 
locality the bedding strikes northeast and dips steeply to the north- 
w e s m  altitude that conforms in general with. that of the overlying 
formlttion, which is predominantly shale. The thickness of the voI- 
cnnic formation at this Iocality is about 300 feet. 

Age mad cmeZdion.-The volcanic rocks overlie the quartzite, 
chert, and argi1lit.e se~ies that has tentatively been referred to ag 

pre-Permian. Overlying the agglomerate and t.uff are calcareous 
shales that contain Lower Jurassic fossils, so that i t  is evident the 
volcanic rocks are older than Lower Jurassic. Similar formations 
a few miles to  the north have been mapped by Capps:' who has 
referred to them as Triassic or pre-Triassic. Later and more detailed 
work by Rossx6 proves that ~t least a part of the volcanic rocks 
are of Permian age, ss that it appears probable that the agglomerates 
and tuffs on Partin Creek are Permian. 

Distribdh.and ehu~acter.-A thick group of sedimentary rocks, 
predominantly slate end graywacke but with intermediate and more 
highly metamorphoned phases, has a wide distribution within this 
district. (Sea pl. 1.) It is quite possible that this group is corn- 
posed of several formations, but data for subdivision are lacking. 
They extend from the north and the northeast side of the area to -- 

UCapps, I. &, Mlneml resources of the upper Chulitna regqon : U.9. Gleol. Barney Bmu. 
892, pp. 216-217, 1919. 

IrRms, C. P., Mineral depositrl near the West Fork of tha Chulltns Rlver: U.#. Q d .  
S m e y  Bull, 81%E, 1983. 



the southern margin and also underlie a large part of the Chulitna 
Vdley. Farther west they occur in a northeastward-striking h2t 
that is h o s t  entirely surrounded by granite. This belt is nearly 
conbinuous from the Yentna district, where it was previously map- 
ped, to the upper Chulitna mgiou, where it has also been recognized. 
The major part of the moraine of Eldridge Glacier is wmposed of 
these rocks, suggesting that the p t e r  part of the Eldridge Glacier 
basin is underlain by them. T h e  moraine, of Buckkin Glacier con- 
sists mainly of granitic debris, but one long moraine ridge of slnh 
and pywacke  fragmenh extends for 15 miles up the glacier, indi- 
cating that an isdated m a s  of metamorphosed dimentary rocks 
occurs in the granite near the base of Mount McKinley. Althongh 
this series of TOGkS f o r m  a large part of the Alaska Range and of 
south-central Alaska, its stratigraphic limits are only imperfectly 
hown.  Its character is SO uniform and beds thet can be traced 
continuous~y over considerable distances are so rare that it is ex&- 
kgly di&dt to work out the s t rudrr t l  details. Moreover, fossils 
are almost lacking, so that the age b i t s  of the group are st iU 
ohm. 

The ro& of this d imen ta ry  series include a, wide range of meta- 
morphic materials that originally wem shale and impure sandstone. 
Regional mehmorphism, as well as contact metamorpBism due to 
the intmjon of granite has changed them ta  slate, argdlite, phyllih, 
pchistose graywacke and arkose, and a wide variety of schists. Defi- 
nite evidence, either lithologic or paleontologic, that. wouId justify 
the subdivision of the series is lacking, and on plah 1 all the meta- 
morphosed gedimenta are mapped as a nnit. However, on the basis 
of their distribution and their m p p i c  and microscopic differ- 
ences, it is simpler hem to discuss them aa two subdivisions. One 
exhnds from Ruth Glwier northwtwasd to Eldridge Glacier and 
f o m  the western portion of the metamorphosed sedimentary grwp. 
This"part consib predominantly of schist, phyllite;, argillite, slate, 
and graywacke, Thin beds of limestone, conglomerate, serpentine, 
wnd quartzite m interbedded in places, particularly in the vicinity 
of Eldridge Glacier. Most of the rwks are fine to medium p n e d  
and dark gray to black. They weather into smooth slopes composed 
of small shaly fragments, although beds of graywa'cke, which am 
subordinbte in mount to the other types, are more resisbnt. This 
series is e d l y  disltinguishable, even at s diptance, from the intrusive 
granite, which is cream-colored and on weathering form a rough, 
precipitous topography. (See pl. 3.) In some places the series is 
thin-bedded, and in others it is massive. Cleavage and schistosity 
msbg or map not be well developed and where present we usually 
parallel to the bedding. 
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b determined by microscopic study, mdalusite, mrdierite, bio- 
kite, micite, and hornblende schish are abundant, particularly near 
the granite contacts. Quartz, feldspar, and k w h  are also abun- 
dant, with Iesser amounts of ehlorjte, epidote and magnetite. In 
p l m  along the western margin of this band of ~dirnente, where 
they are trerg argillaceous, and immediately adjacent to the granite 
contact, there is a well-defined bclt of andalusite schist. This schist 
contains disseminated phenocvsts of andalusite and chiastolite as 
much ss an inch in length and ra quarter of an  inch in diameter. 
Carbonsceons material is present in many of the rocks, and some 
of the slates and graywackes am slightly ca1careous. Under the 
m i o m p e  almost a11 the rocks have a well-defined mhistosity, 
with s parallel orientation of the component minerals, although in 
the hand specimens this schistose character is not always evident, 
owing to the fineness of the grain. 

A typical section of the metamorphosed mdimenta in the northern 
part of the area is shown by good exposures on tho north gide of 
Buchkin Glacier. 

8&&m of rocks on north M e  of Rfmknkdn Gl&r I mile RI)BBf of f&mtw 

Fset: 
Finegrained dark-gray date --,,,,,,+,,,---------,-- - - -  600 
Qrajrwacke, &eared conglomerate, m d  quartzite -,,,-,,---,- 80 
!!&in-bedded ~halg wslctte schiRt with small lenses of serpen- 
tine---------------------,- 550 

Fine-grained blaek ph yllite ------,---- _-, ---------*-------- 200 
Flne-mned black andnlaaib? =hie --,,,,--,,,,,--------- 1543 

AU these beds are conformable, with a dip of 60°-7OWSE. The 
enddusite schist is in direct contad with the intrusive granite, and 
the two grade into each other. 

At the contact with the granite the sedimente are as a rub highE.y 
metamorphosed into a dense silicified rock that contains a he- 
grained mass of quartz, biotite, muscovite, andalusite, cardierite, 
and garnet. Medium-pined biotite snd hornblende schists border 
the granite, and in places there ia a thickness of several inches of 
biotite flakes at the margin of the grauita. 

Quartz veins occurring both as tiny veinlets and also a9 Jarge 
b u r e  veins are found throughout the series, Many of the veins 
contain small amounts of pyrite, chalcopyrite, and free gold. As 
a rule the wins are larger and better defined 2,000 feet or so away 
from the granite than at the contact, as immediately adjacent t6 
the intrusive the chief action of the granite has been to silicify the 
sediments. 

The other mbdivision of the metamorphosed sediments occurs 
just south of the front of Ruth Glacier ~ n d  is a continuation of at 



least 8 part of the slake and graywacke of the Yentna district. 
These rocks are also exposed along the ChuIitna River in the vicin- 
ity of Pass Creek and Chulitna Butte, and they border the granite 
mass that lies between the Susitna and ChuIitna Rivers. They are 
dark gray and fine to medium grained. Sheared p y w a i k e  and 
rtrkose with l w e r  amounts of slate form the predominant rock 
types. Microscopically they are compawd of subangular grains 
of quartz and feldspar and m a 1 1  fragments of quartzite, argillite, 
and he-grained igneous rocks. The groundmesa usually conhim 
kaoIin and sericite, with but little carbonaceous material. The rocks 
south of the front of Ruth Glacier have in many places disseminated 
pyrite cryshls half an inoh across, and on weathered surfaces only 
the cavity and imn stain are left by the osdation of the pyrite. 
The bdding is dig,wlt to detssmine, as in the Picillity of Pass 
Creek the rocks are massive, and farther south they are highly 
sheared. 

The metamorphosed sediments, in addition to  king intruded by 
the granite, am cut by both acidic and b i c  dikes. As s result of 
the smaU scale of the map no attempt has been made to map the 
dikes separately, and they have been included with the sediments. 

Stmcikre anck tJb.ichus.-Ml the rnet~morphowd sediments are 
highly folded. The strike of the beds ranges from cast ta north but 
is usually a b u t  N. 45" E., pardleling the trend of the Alaska 
Rmge. T h e  dip ranges from vertical to 20°, either to the northwest 
or to  the southeast. At the headwaters nf Ajder and Wbidler 
Creeks the rocks dip northwest. In  the vicinity of Buckskin Gla- 
cier the. prevailing dip is b the sontheash On the north side of 
Eldridge Glacier and on the Chulitna River north of Pass Creek 
it is to the northwest. At many other localities there is close fold- 
ing, with the beds vertical. In the district here described there is 
probably not a regional dip ; instead there are a number of fold& 
Structure and lithologic aimilsrity suggest that the axis of one 
such anticline probably strikes across Ruth and Buckskin Glaciers. 
This fold was intruded by granite, which cut across the axis at rn 
acute angle, and a remnant of the west limb is preserved at the heads 
of Alder and Whistler Creeks and a part of the east limb at *he 
foot of Buckkin Glacier. South of this district Capps lB found 
a great varianm in the direction of dip, due to the sma.11 folds, but 
in general it is .to the southe&. To the north Ross1' found a *;en- 

era1 northwest dip. 
Only faults of small displacement were recognized, but it is prob- 

able thnt witk  the high d e w  of folding large f a u h  are present. 

"Capm, 8. B., The Pentna district, 1Uaaga: U.B. Oeot. Survey BnIl. 1184, pp. 26%'. 
1913. 

17 Eorrar, C. P, Mineral depodts near the West Fork of the Chulitna Elver: U.8, GeoL 
Survey BaII. 848-El, 1988. 
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The uniform character of the sediments makes it difficult t.a detect 
faulb as we11 as to decipher the major folding. Cleavage and 
mhistosity are developed to some degree in almost all t h ~  rocks, and, 
microscopically they are very appamnt in the alinement and orient* 
tion of the rock-forming minerals. 

The thickness of the series is p a t .  At the fronts of both Whis-. 
tler Glacier and Buckskin Glacier 4,000 feet of &enb are ex, 
pd without any apparent repetition. The exposures of gray-. 
wacke and slate in the Chulitna Valley are not as gmd, but it iq 
probable that these rocks are there at lead several thouand feet 
thick, and as a cansemtive estimate it appears probable that in thiei. 
district them are over 6,000 feet of metamorphosed sediments. 
Cspps lm bIieves that an estimated thickness of 3,000 feet is war-. 
ranted for a Bimilar series in the Yentna district. 

Age lend m e h d h - T h e  scarcity of fossils In this series is a! 
serious handicap to my determination as to its age. Stratigraphic. 
evidence is also inadequate. Lignitic coals of Eocene age lie uncon- 
formably on these dder sediments, so that direct evidence fromr 
this district crtn do but little mare than point to a pre-Tertiary age., 
During this investigation s few bower Jurnssic fossils were d e c t e d  
'on a smaU tributary of Partin Creek that heads against Little Shot-. 
p Creek. T h e  fo s s i t  we= found in a shaly slate which  ma^ 
be a part of the series that occurs on the Hidden Ria%.. Field work: 
in adjacent areas affords a basis for correlation an4 rn approximate. 
aga determination of these sediments. Similar f o ~ t i o n s  hare a, 
wide distribution in south-central Alaska and have, lpng- furnished. 
a dScu2t geologic problem. 
In the eastern part of this district Eldridge mkd s serits of- 

slates along the Susitna River, but he made no statement as to their- 
age. In the Yentns district, which lies immediately wuth of the. 
Tokichitna River, C ~ p p s  napped a wries of highly folded sl~tes:  
and graywackes that continue into the Curry d&z?ct. Lacking. 
conclusive evidence, he provisionally assigned the se~ies to the Pale-. 
ozoic or Mesozoic. Capps further correlated the rscks in the Yentna 
district with a series that occurs in the Kichatna Vdley, described by. 
Brooks as a series of slates and on structural and stratigraphic 
grounds tentatively placed in the Paleozoic, although with the reser- 
vation that it was by no means impossible that th~y.rrmight bsMemzoic. 
More d&nite information as to the age of the &te and graywacke 

Cam 8. I1.. The TemCns dlstrlct, Alamka : U.B. Qeol. Bqlh M4, p. 2 5  MI 8. 
Rldtldm. a. H., A nconnaWnw 10 the 8uahitna Bapla and a d ~ k t ,  terrltorp 14 'i 

t8Q8: KJ.6. -1. 8 n m  20th Ann. Etept., pt. 1, pp. 1S16. lW0, 
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of the Yentnn district was obtained by Mertie,P2 who dislcoveml 
f mils of probable Upper Cretaceous age on Long Creek, a tributaq 
of the Tokichi tna River. 

Directly north of this district, CappsBa noted a gmup of roch 
that are predominantly black argillite with minor amounts of gray- 
wacke and some fine conglomerate. His conclusion as ta their age 
was t h ~ t  they are younger than a part of t h ~  Triassic and older 
than Emne. During a later investigation in the aame &rict 
Cappe collected fossils of late Jurassic or earIy Cretaceous age 
from the same rocks. Still later Rosss8 mapped the arg;Uite as 
Triassic but staked that part of it might be of a later Mssomic age. 
Farther north, in the Broad Pass district, a group of rocks cons* 
ing predominantly of slata, with lesser amounts of p a p a & ,  con- 
glomerate, and limestone, has tentatively been placed in the Jurassic 
by Moffit 2' and correlated with similar mka in the S~sitna Valley, 
Yentna and RichaEnlt districts, and other localities in the Alaska 
'Rang& 

From the foregoing summary it is apparent that there is a large 
group of rocks in adjoining and nearby districts that are lithdogi- 
cally and structurally ~lirnilsr and can be traced dong the strike 
almost without a break for at least 200 miles, from the Yentna River' 
to the Brod P w  district, and that form one of the dominant lith- 
ologic units of the south slope of the Alaska Range. For the most 
part recent h a t e s  as to the have ~tspiped the serias to vsrirnrs 
park of the Mwzuic (Trike to Cmhceous}. In view of the 
wide areal extent and varied nature of the sedimentcl and the con- 
flicting f o d  evidence, it is doubtful if a de5nite period can be 
assigned to the entire group. Instead, it is probable that throughout 
the Mmaoic era the area was subjected b fluctuating conditions of 
drnentation, which varied from place to place, m that there wtrs 
an overlapping of formations, with the d t  that a large part of 
Mesozoic time is represented. 
No direct information as to  age was gained in thia district other 

&an that the series was pm-Tertiary. Mertieb discovery of Cre- 
taceous fossiils on Long Creek indimtea that the slate and gray- 
wacka near the front of Ruth Glacier and along the Chulitna River 
are probably Cretaceous. Whether the roch on the Hidden River 
are the same, or younger, or older, is not proved, so that provision- 
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d l y  they am &signed to the Mmzoic and are believed to belong pos- 
sibly to the J u r k c  or Crehmm. 

M m i c  d h m b  of similar character are not confined ta the 
areas mentioned on the south alop of the Alaska Ben@ but are 
widespread throughout sonth-oentral Alas-n Kenai Peninsuls,PP 
in the Turnagain-Knik Riverm a d  the Rnik River-Matmuska 
 rive^^ districh, and in garta of the Talkeetna Mountains.80 
Mofitm has slso suggested their cordation with a great thichees 
of Maozoic bods of simdar chlrracter in the Nutzotin Mountaim, 
which form tha eastern part of the Msska Range, 

EOcEXNlU COAG~JU3HNQ Roc- 

Dbtrs- & ohar&.-Defom~tirn and a long p i o d  of 
m&on followed the depmition of the slate and p y w a c k e  series, as 
is shown by s, pronounced unconformity between the highly folded 
metamorphic rocks and the overlying slightly indurated and almost 
flat coal-bearing mks. At the t h e  of the deposition of the coal- 
bea~ng  series the topography had already acquired the major fea- 
tures that it now exhibits. The principal. featum of the Alsska 
Range had already been formed, and the drainage wasl ementially 
along the same lines as at present. In the Susitnn and ChuEitna 
Valleys vegetation flourished and accumnlatect for long periods of 
time, afisr which it wtss covered with sand, gravel, and clay from 
.&reams that headed back in the mountains. This cycle was repeated 
several times, as i~ indicated by the alternation of beds of coal with 
beds of clay, sand, and gravel. 

The wide-spread deposition of the coal-bearing roch is indicated 
hy the outcrops and Aont from that formation throughout the Susitna 
and Chulitna Valleys. Exposurea of this coal series were found 
in mveral localities in the Curry districh The large& and befit 
expcwmre is wuth of the k t  of Ruth Glacier, where it forms a 
park of the ridge btween the Ruth and Tokichiba Rivers, A few 
.exposums occur on Alder Creek near the point where it flows along 
the moraine of Ruth Glacier. F b h r  north exposnrm are found 
along the Chulitna River in the vicinity of Little Cad Creek It is 
a h  m g o M  that coal occurs on Traublesom~ Cmk,  the large eastern 
tributary of the ChuZitna opposite the front of 311th Glacier. 
Float occurs at mveral localities along the Chulitna River and the 
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lower parts of many of its tributaries. As the float is lignitic coal, 
which breaks down rapidly when exposed to the weather, it is. 
evident that the coal outcrops occur not far horn the placw whem 
the float is found, and the forrn~tion is probably widespread be- - 
neath the younger gravel. A short distance byond the eastern 
limit of the district several ~ x ~ m  mmr along the Susitna River 
above its junction with the Chulitna. Concerning these ontcmps 
Eldridge 8z says : , 

The tbfrd coal field aIwg the main rIPer [Bmitmal, 4 to 10 milm abwe the 
ChuHtna, appears to outcrop for a distance of 6 or 7 milen and 14 perhaps, the 
e-ed portion d an extensive area. The strata form bluffs 100 to 300 feet 
high and consist of clam and mu~dstonw, the former predominating, with em1 
mams from 6 Incntle to 0 feet thick. There are perhaps 10 or 15 coal beds 
exposed in the enHre length of the outcrop. Their general dip L B' to 15" 
SSE, with nndnlaYm8. The t b k k n w  of the wries is perhaper 60 feet. 

Where the writer observed these exposures they were mentially the- 
same aa those on the south side of Ruth Glacier. 

No doubt at some b e  during the Eocene the Chulitna and Susitna 
Valleys and the lower parts of their tribuhry valIeye were covered 
with the d-bearing series. Subsequent erosion by these strema. 
has resulted in the remwal of a larger part of the series, so that only 
remnants are left in the lowlands or in prowhi  Iacalities. 

Good exposures of the coal-bearing series are rare, for the. rocks. 
are but slightly consol ida~ and quickly erode to gentle slopes cov- 
ered with ~egetation; where clay predominates in the series, the beds. 
stand up as bluffs. Along the south side of Ruth Gkcier a good sac- 
tion is exposed at a place where a small creek that flows at the contact 
of the coal-bearing series and the moraine has cut into the coal-bear- 
ing formation. (See pl. 2, A,)  This section shows a mries of 
interbedded, dightly indurated layers of clay, sand, and gravel, 
with lenticular llignftic cod seams from a few inches to 6 feet thick. 
The sands are usually buff and friable, and the clays are yellow or 
gray and very plastic. Where the clay directly underlies the coaL 
it is commonly rusky-colored, suggesting that it may mpresent the 
tup-mil zone upon which vegetation grew, bat there was no' other 
evidence of the residual origin of the coal; imtead, the lenticular 
nature of the Lignite seams and the associated material suggests that 
the vegetable material mag have been transported. Much the 
gravel shows embedding and is composed of slate, graeacke, 
and gmnite pebbles and boulders as much as 10 inches in diameter. 
 he Wite contains carbonid fragments of bark, twigs, and, Limbs 
md breaks down quickly on exposure to weather. In the northern 
part of the district, along the Chditno River, the =rim is represented 
chiefly by coaly shale beds. 

uglldridge, a. E., a. elk. p. 22. 
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S h t w  and thkk?eeas-Tn detail the section shows lenticular 
beds and much cross-bedding, suggesting a rapid deposition of at 
I& a part of the formation and fluctuating conditions of sedi- 
mentation. In places there is a suggestion that the material was 
deposited as the delta of a stream. Except for  the cross-bedding 
the formation is almost horizontal or has a slight goutheast dip, 
The greatest inclination observed was 12" SW. As a rule the series 
has been but little disturbed. 

N a r  the southern edge of the moraine of Ruth Glacier about 800 
feet of unconsolidated sedimenh are expmd, The coal-bearing por- 
tion occurs in the lower part of the section. Several hundred feet 
of gravel lies conformably upon the coal-bearing portion, and the 
conformable relations suggest that the gravel may be a part of the 
coal formation. Exclusive of the gravel there is a thicknm of more 
than 300 feet of the coal-haring series exposed in this section. At 
other localities throughout the Cook Inlet and Susitna region, the 
ihichess of similar coal-bearing rocks ranges from 100 to 10,000 
feet. 

Age and e ~ ~ ~ e ? a t i ~ a . ~ e o m o r p h i c  evidence in the Curry district 
shows that this fortnation hns suffered considerable erosion and has 
been glaciated and is thus of pre-Pleistocene age. Fossil plant 
remains in similar rocks south of the Tokichitns River rand also 
throughout the Chulitna and Susitna Valleys and Cook Inlet region " 
indicate an h n e  age for the coal-bearing formation; ancl there 
is every likelihood that the series in this district also is of that age. 

On the ridge between, Ruth Glacier and the Tokichitfia Rivcr the 
coal-bearing formation is overlain hy coam stream-washed gravel, 
which is probably a continuation of gravcl deposih in the area s o ~ ~ t h  
of the Tokkhitna River, described 'by Capp~.~"o other exposures 
of this gravel were fwnd in the district, but possibly it may continue 
to the north &neath a caver of younger gravel and vegetation. 

The gravel consists of well-rounded pebblw and boulders as much 
as 10 inches in diameter. Slate, graywacke, conglomerate, and vari- 
ous types of igneous rocks arc wpresenkd in it. The boulders are 
partly cemented in a plastic clay and are nsnslIy oxidized and 
partly decomposed. The few exposures examined show that the 

"Cnppz, 8. B., T h e  Pentna dietrlct, Alasln : O.I.  Qeol. Rurvey Bull. 1151. pp. 28-33. 
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grave1 has a thickness of at least 300 feet. A greater thickness is 
probable, as the boulders are found covering the ridges at much 
higher elevations. 

So far m muld be ascertained the gravel lies conformably on the 
coal-bearing rocks, with no time bre& indicated. The gravel is 
believed to represent an uninterrupted continuation of the sedimenta- 
tion that produd  the coal-bearing series. In the Bonnifield dis- 
trict, on the north side of the Alaska Rang ,  Prindle and Capps 
found similar deposits of gavel overlying coal-bearing rocks of 
similar age. 

Large granite glacial boulders, some of them 2Q feet across, lie on 
the gravel and indicate that the gravel has been glaciated and is 
older than Pleistw~ne.  Correlation wit11 similar gravel in the Yentna 
district also indicates that it is Tertiary nnd possibly of Eocene age. 

Ma~ahm,-Tme glmial deposits are not abundant in the Curry 
district. Terminal moraines arc entirely lacking except those at 
the present termini of t,he living ghcien, and these are being 
removed by the glacially fed streams r s  rapidly as the glaciers 
retreat. A few lateral rnorrrines are still preserved, a conspicuous 
one lying an the north side of the lower portion of Eldridge Glacier, 
where long parallel ridges, composed mainly of Imge angular 
bonldas, rise several hundred feet above the present surface of the ice. 
These rid,- are partly covered with ~t!get.etat;ion and are separated 
fmm the living glacier by another more recent lateral moraine that 
is still bare. The h m o c k y  character of th0 ridge htween the 
Fountain and Chulitnra Rivers suggests that it may be composed, 
at  Last in part, of morainal rnahrirtl, perhapa from a medial mo- 
raine formed by the coalescing of Eldridge Glacier with the glacier 
that formerly occupied the valley of the Chtilitna. Similar topo- 
graphic conditions exist on the lower ends of the ridges between 
the Faunbin and Hidden Rivew, Hidden and Coffee Rivers, Coffee 
and Tokichitna Rivers, and Ruth and Tokichitna Rivers. It is 
highly probable that these ereas also are paved with morainal mate- 
rial, but the heavy mantle of vegetation made it dificult to c,ascein 
this fact definitely. Ground moraine is probably present in all 
the valleys but is overlah by later gravel end vegetation. On t.he 
Hidden and Coffee Rivers i t  covers the valley floor for several 
miles below the present fronts of the glaciers. Glacial till, con- 
- - 

'Mndlc, L M., Tbe Bonnifield and Erntlshtm reRloan: U.8, Qeol. 80- B a n  314, 
PP. 221-2226 1907. 

m ('uppa, El. R.. The BonnifieId mglon. Alaaba : 17.8. -1. 8awry Ball. 501, pp. 50-34, 
1912. 
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sisting of boulders and clay, is present in a few localities; but for 
the most part, as the glaciation mas of the valley type and as the 
district lies in an area where ice atcumulation was taking place, 
the glacial work was erosive, and upon the retreat of the glaciers 
the vaEE~ys were swept clean by water from the melting ice or 
covered with stream-washed material. 

Bench gmeE.-In almost all the valleys, particuIarly those of 
the Susitna and Chulitna Rivers, large deposits of gravel are com- 
mon. With the gradual retreat, by melting, of the glaciers that 
occupied d l  the valleys, s lurge amount of water was liberated, 
which reworked much of the glacial debris and deposited it as srtnd, 
gravel, and silt. This glacial outwash material, which was formed 
l~eyond the terminus of the ice, wcurs as hnches OF terraces above 
the present strenrn levels. In some localities, as on the Chuliha 
River, them benches lie sereml hundred feet above the present river 
and generally slope gently toward the center of the valley and 
downstream. 

BEOEXT DWDBITB 

As all the m ~ j o r  streams have their sources in glaciers, they carry 
large arnountg of gravel, sand, and silt and graclua~ly deposit i t  
downstream. This outwash material is coawest near the glaciers? 
and becomas progressively finer downstream, as a result of the 
decrease in gradient and therefore in velocity. The Chulitna, 
Tohchitns, Hidden, Coffee, and Ruth Rivers all have wide flood 
plains, which are composed of these recent deposits of sand, gavel ,  
and silt Another type of recent deposits is the slide rock or talus 
formed from the disintegration of tha rocks on steep slopes and its 
downward movement by gravity. These deposits are nnimpcrriant 
in tho low country but are common and in places of considerable 
extent in the higher country. 

Diat&&ima a d  cfimder.-The distribution of the igneous rocks 
is shown on plate 1. They constitute most of the rwk outcrops in 
the district, forming a part of the ridge east of the Chulitna River, 
as well as a large part, of the west- wall of the Chulitna Valley, and 
extending almost continuously to the top of Mount McKinley. The 
south face of the mountain is composed of granite, and the contact 
of this rock with the sedimentary series probably striIce8 betwsen 
the north and south peaks, as from a distance of a few miles i t  is  
plainly evident that the north peak is composed of .sedimentary 
rock& In. addition to these major r n m  of igneous rock, small 
isolated masses or stocks occur as intrusives into the metamorphosed 
seseclimentary series. A few such smalIer masses are found on Crys- 
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tal and Cloud Creeks, on the north side of Buckskin Glwier, and on 
the Chulitna River at the mbIe crossing near the mouth of Coal 
Creek. 
In detail the margin of the intrusive igneous rock is not always as 

smooth as it is depicted on the geologic map; instead it is in places 
very irregular, with dikes and siIls ramifying into the surrounding 
sediments, but these smaller features cannot be shown an a map of 
this scale. On plate 1 the contact has been drawn at the margin of 
the major mass of t.he igneous rock. The west margin of the intru- 
sive that farms the mass immedirttely west of the Chulitna River is 
irregular in detail yet. in general follows the strike of the adjoining 
sedimentary rocks. Farther west the errstern margin of the main 
batholith that extends to Mount McKinley is comparatively straight 
and vertical, with but few branching dikes, and it also follows in 
general the strike of the intruded rock It is hghlp probable that 
locally the intrusion has been controlled by the regional structure 
of the metamorphosed sedimentary rocks. The igneous mass that 
forms the ridge between the Chuliha and Susitns Rivers also sug- 
gests the local structural contrnI of the Intrusion, for it follows the 
regional strike of the rnetarnarphosed sediments. At other localities 
the intrusive rock cuts directly across the sediments. 
Granite and granodiorite form the greater part of the intrusive 

igneous masses. Generally they are medium to coarse p i n e d ,  and 
the individual minerals can easily be seen with the n&ed eye. Bere 
and there porphyritic varieties contain feldspar crystals several 
inches in length. The predominance of felhpar and quartz gives 
the rock a light-gray t o  cream color. Upon weathering, which in 
this district is largely mechanical, owing txl ~xtmme changes in 
temperature, the granitic rocks break down into coarse granular 
sand of feldspar and quartz, with bronze-colored flakes of bleached 
biotite. The weathering of the granite also results in a character- 
jstic rugged topography of sheer cliffs and pinndes. 

Microscopically the grandiorih is composed of quadz, feldspar, 
and biotite. In places it contains such accesory minerals as horn- 
blende, zircon, and tourmaline. The commonest feldspar is albite, 
but orthoclase may also be present. Microcline is developed in places 
along the margin of the intrusive. Zonal growth of feldspar is 
common. 

AIthough the intrusi~e is largely acidic--that is, it contains a high 
percentage of silica, as is shown by the quartz, albite, and ortho- 
cIase--t.here are more basic phams. On the ridge between the 
Goflee River and Slide Creek a basic differentiate, a diorite porphyry, 
is composed largely of andesine with some pyroxene that haa alterad 
to chlorite, epidote, and biotite. Small basaltic dikes cut the granite 
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as well as the sedimentary rocks. Thwe dikw are fine-grained ~ n d  
are composed of labradorite, pyroxene, and magnetite. Such sec- 
ondary minerals as epidote, calcite, and chlorite rare present. The 
acidic dike r o c k  and sills, offshoots of the batholith, are very abun- 
dant in the sedimentary F O C ~  but have not been mapped ~parnte ly~  
They are essentially of the same composition as the parent rock but 
are usually her-grained. 

The coam texture of the intrusive rocks suggests that they crys- 
tallized at a considerable depth below the surface. Later erosion 
has &ripped ofl much of the overlying rock, exposing the granite. 
The similarity in chemical composition indicates that the isolated 
masses of granite are connected with one another beneath the sur- 
face, and that the bands of sediments are roof pendants of the 
batholith and if removed would show granite underneath. There is 
little evidence of extensive hydrothermal alteration in the intrusive 
rock, though mme of the feldspars are partly altered to sericite, 
paragonite, and kaolin by weathering. 

Stwetwe.-The intrusive igneous rocks are generally massive. 
In places sets of widely sptaced joints have been developed, but shear- 
ing and gneissic structure are absent. The presence of vertical joint- 
ing in the granite has contributed to the development of sheer cliffs 
by erosion. In some localities, sllch as the ridge between the Coffw 
River and Slide Creek, a con~bination of vertical joints and sheeting 
that dips 20" S, has produced severaI northward-facing wcsrpments. 
Faults have not been obserred, and if present they would be difficult 
to detect in a rock so unifom~ in character as the intrusive. 

Age a d  correldio?~-The precise determination of the age of the 
intrusivw in the Cmry district as well as in adjacent districts is of 
great economic imporbnee, for some of these igneous rocks have 
been the means by which the valuable minerals have been brought 
into the region. Geologic work in the future m y  show that only 
intrlrsives of a certain age or ages have bem the cause of the intro- 
duction of valuable minerd deposits, so that intrtisives of a later age 
would be h r r e n  of vall~able minerals. These facts mould greatly 
facilitate prospecting and development work, for areas underlain by 
postmineral intrusives couIcl be eliminated from consideration in the 
bearch for ore deposits. , 

During the present investigation definite evidence as to the age 
of the igneous intrusions mas not found. They are intrusive into 
the slate, paywacke, and schist series rtnd are thus younger, but the 
age of the metamorphosed sediments is not definitely h o r n ,  al- 
though they may be Cretaceous in part. As the intrusives have suf- 
fered little or no deformation and even the dikes that extend from 
the main igneous mass are undeformed, it is apparent that the 
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granite was intruded after the folding of the sedimenb had been 
completed, or as the verp last phase of the regional metmorphism 
The ipeot~s  m b  were not found to intrude the Eocene coal-bearing 
series. It therefore appenrs thet they werc intnded after the depo- 
sition snd folding of the metamorpElmcr1 sediments and before the 
deposition of the coal-bearing series and thus mny be of late Mesozoic 
or early Emne age. 

Correlat.ion with similar intrusives jn adjacent districts throws 
some-light Qn the age of the intru~ives in this district. Rocks of 
granitic character form a, large part of the Alaska Range, extending 
from Iliamna Lake to and beyond Broad Pm4 and making up the 
major part of the Telkeetna Mountains. In all of this area the in- 
trllsive-rocks are sjrnilnr to those in this d i s t r i d t h a t  is, they are 
predominantly acidic, wit,h granite. and pranodiorite prevniling- 
Whether or not they all reprcsent parts of the same intrusion hss not 
been debmnined, but they are evidently from a common ~inderlying 
source. 

In the past determinations of tho age of the granites of the Ajaska 
Range and of south-centmI Almka lmve 1lsuaI1y been based on cor- 
relat,jon with similttr intr~lsives in the ~rtste~n pad of the Talkcet.na 
Mountains and in the lliamna district. In the Takeetna Monn- 
tadnsw qqurtz diorite intrudes lower 3liddZa dumsic formations, 
and granitic material i~ m bund~nt in Upper ,Tuxassic conglomerates; 
hence it is inferred that the intrusions are of Middle to Upper Jn- 
rnssic ege. In the IIiamna districtw granitic rocks cut Lower 
J~irssic rocks but are not known to intrude Middle Jurassic for- 
mations. Furthermore, the Upper Jurassic conglomerates contain 
granitic material, m d  the eonclu~ion L that at least some of the 
granitic mcks are Lower or Middle Jurassic. As a muIt of these 
determinations it has generally been amumed that a large part of 
the intrusions of the Alttska Range and south-central Alaska are 
Jurassic. Later work, however, indicateg that at least a part of the 
intrusions are younger. 

Soutl~ of the Tokichitna River Capps found granitic rock 
that can be traced into this district. The evidence in that area 
indicates that the grmites are later than the period of metamorphism 
of the sediments they intrude and are older than the coal-bearing 
Tertiary beds. With this evidence, and on the basis of correlation 
with similar intrusiaes is the Iliamna and Talkeetna reaiens, Capps 
provisionally assigned the granites to the Lower or ~ i d d l e  Jurassic. 

"Paw, IJidney, and IEoopi, AdoI~Iph. Geologic raconntdsaanm in the Matanuska and 
M e t n a  Rafli~0. &asla: U.B. Oool. Barney Bnll. 327, pp. IWO, 1QW. 

DBardn, Q. C., and Katz, F. J., k geologic reconnal-ce of the 1Umll8 Felflmh 
-aka: U.S. GeoL Surrey BuU. 486, pp. 74-77, 1912. 

"Capps, a E, The Teama d M a ,  Alaska: Q.S. aeol. l a m y  Bnll. 834, UP. 4E-41, 
1918. 
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At a later date, in the Skwentnrt region, which lies dimtIy south of 
the Yentns didrick, Capps 40 fount1 ra continuation af the granites, 
Thm they intrude formations thnt contain plant remains of late 
Upper Cretaceous or early Eocenc age, l~nd inasmuch as they do 
not intrude the coal-bearing series he concluded that they are prob 
ably late Cretaceous or early Eocane. 

Bmoks mapped similar granites on the north slopes of Mounts 
McKinley, Forder, and Russell. He staks that the genites of the 
Alaska Range ere in part Middle Jurassic but suggests the possibil- 
ity of an Upper Cretaceous age. The granites farming parts of 
Mmnts McKinley, Foralcer, and Russell are probably a part of the 
same granitic batholith that occurs in the Curry, Pentna, md 
S h e n t n e  regions, as the granite strikes uninterruptedly across the 
range. 

On the east side of Broad Pass Moffit and Pogue 4P mapped many 
of the granites as Tertiary, inasmuch as they intrude E o m e  sedi- 
rnenb. They also recognized the possibility of a succession of 
intrusions ranging fTom Jurassfc on into the Tertiary. Tn the area 
drained by thc West Fork of the Chulitna both C a p p ~ ~ ~  and 
Ross 4 4  recognized the possibility of s Tert.iarp age for some of 
the granite intrusions. Capps believes that m y  of the granitic 
rocks in the eastern part of Mount Mainley National Park are 
Eocene, inasmuch as they mt the CantweII formation, which is 
believed to be early Eocene. 

The mare recent work on the slate and grtt~aeke series has indi- 
cahd that parts of it are probably Cretaceous, It is apparent that, 
if this determination is correct, much of the granite of the Alaska 
Range is late Cretaceous or early Eocene. The granite that forms 
the ridge between the Susitna and Chulitna Rivers may be of the 
same period, and the lithologic similarity of the batholith of the 
Talkeetna Mountains further suggests that it also may be Iate Meso- 
zoic or early Tertiary. 

Although the topography has been modified by active glaciation, 
the underlying rack has had a profound influence on the detail of the 

MCappe, e;. R.. The Skwentna region, AIaaka: U.8. Geol. Burvey Bull. IBT, pg. 8 W .  
1929. 

U Brmh, A. E., The M m t  McKinley regloa, Alaska : U.B. (9eol. Survey Rof. Paper 74 
1. 62, 1911. 

uaiamr, F. &, and Po=, J. E., The B d  Paaa regton, Almka : P.k O m ,  k r v e y  
Ball. 608, p. .68, 1915. 
u Cappa, a R, Mineral resmrffen of me awer Cbulftna region : U.B, Qw1. Bnmy Bull. 

Bg2, pp, !2!2&221. 1919. 
'Row, C. P.. Mineral deposit@ near the W ~ a t  Fork of the Chnlltaa Elver: U.8. *eoL 

8uwcy BnU. M S E ,  1955. 
Capw, S. &.. The eautem portton of  Mmnt YcKInley Natlonal Park: U.B. Wl. 8nb 

P 
vep Bull. 838, pn- !2S4-288. 1832. 

/' 
,/' 



surf- features The rocks that crop out in the district can be 
divided into two broad classes-granite and rnehmorphosad wdi- 
menh Almost invariably the granitic areas show pointed peaks, 
sheer slopes, sharp divides, and pinnacles on the slopes and summits. 
In contrast the areas underlain by the metamorphosed sediment5 ex- 
hibit gmoother and less precipitous slopes and summits: and broad, 
low divides. This is largely a mdt of the relative difference in 
resistance that the granite and sediments offer to weathering and 
erosion. (See pl. 3.) 

This topographic expression of the rock type greatly facilitates 
the geologic mapping and prospecting, as from a high point the con- 
tact between the granite and the sediments can be followed with the 
eye far miles. In addition to the difference in topography, the 
granite is cream-colored and the sediments are g a y  to black; and 
as the area is largely above tim0er line and therefore has little 
vqehtion, this color difference greatly aids any reconnaissance 
mapping. 

At lower elevations the surface expmion of the type of rock baa 
been modified to a gmater extent by glaciation. The park of the 
granitic slope that have bean overridd~n by the glaciers have been 
smoothed off and, where overgrown with vegebtion, resemble the 
slopes underlain by the metamorphosed sedimects, The ridge lying 
between the Susitna and Chulitna Rivers is partly granite, yet it 
exhibits smooth features, for, lying betwen elevations of 2,000 and 
3,MO feet, it was completely covered by ice and therefam severely 
glaciated. 

GLACIATION 

Climatic changes during Pleistocene time that included an in- 
creased nnnud snowfall c n u d  the gradual accumulation of ice in 
the Alaska Range. As this iro increased in thickness tm thousands 
uf feet, i t  took the paths of least resistance-thc then existing val- 
leys--and slowly moved down them. As the ice flowed, it picked 
up rock fragments, and with these as tools it grolrnd and eroded the 
country over which it moved. Thus many ice t o n p w ,  moving 
down separate tributary valleys, coalesced in the main valleys and 
so formed p a t ,  many-branching ice streams. The glacier that 
moved down the Chul itna Valley was joined by ice masses from Eld- 
ridge, Hidden River, Coffee. River, Ruth, and Tokichitna Glaciers. 
UItimat~lp the Chufitna ice stream joined a similar one in t h ~  
Susitna Valley st the present sifx of Talkeetna and formed a single 
mighty ice bngue that moved down inh W k  Inlet. At phces the 
ice attainad a thickness of 3,000 feet, so that the ridges and hills 
were covered partly or completely. 
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At the end of Pleistocene time another change in climate occurred, 
pomibly brought about by a lowering of the elevation by s sinking 
of the land mass,% decrease in precipitation, or other cam, with the 
result that the ice ceased to form in excess of melting, and grdually 
the ice tongues retreated by melting at their f r o n k  As the ice had 
h e n  carrying tt large amount of rock debris, the melting released it 
as morainal material. Much of it was transported by water from 
the melting ice and redeposited as glacial outwash or bench pgravel in 
the valleys. As the ice retreated the land so bared showed a topog- 
raphy that had been modified from the one that existed prior to 
glaciation. The preglacial valleys had been V-shaped in cross sec- 
tion, with interlocking spurn and many sharp ridges. As s result 
of glaciation the valleys had been straightened by the truncation 
of spurs and the overdeepening of the valley bottom and g i v m  s 
U-shaped cross ~ection, Many of the tributary valleys were left 
hanging. The general effect in the lower ~egions  was to smooth off 
t.he topography, and ridges that had been overridden now showed 
smooth, rolling bps. A large part of the ridge lying east of the 
Ch~llitna River had been so glaciated. Glaciation not only smoothed 
and polished the tops of many of the ridges but left. numerms large 
erratics or boulders that are foreign to the country rock. In the 
areaa of great relief, such as that lying west of the Chulitna, many 
of the ridges and peaks, dthough they were the gathering grounds 
for the ice thak formed the glaciers, were never covered by moving 
ice and do not exhibit smooth, round, glaciated surfaces. Never- 
theless, the ice in many places undercut and plucked these dopm, 
leaving sharp ridges and rounded amphitheaterlike basins (cirques). 

The upper 'Sirnit of glaciation depended on the thickness of ice and 
the height and relief of the surface and is therefore extremely vs- 
riabla in the Curry district. In the Susitna and Chuliitna Valleys 
it atiained elevations of 3,500 to 4,000 feet or more. West of the 
Chulitna River, toward the summit of the Alaska Range, it reached 
a much greater elevation, and on Mount McKinley it was over 
19,000 feet. 

PRBSEMT Qfd-8 

All the larger gl~ciess in the district originate in the snow fields 
on or near the s lops  of Mount McKinley and extend radially out- 
ward, There are four large glaciers-Eldridge, Buckskin, Ruth, 
and Tokichitna-and almost innumerable small tributary and 
banging glaciers. 

Eldridge Glacier has s length of about 35 miles and is a b u t  23,4 
miles wide a t  its terminus. Ten miles above its lower end it forks, 
the main part heading to the west, near the foot of Mount McKinley, A=- 

and two branch= heading to the north, against the AJaska R a n p  
c- 
d 



northeast of Mount McKinley. The lower 10 mites of the glacier is 
mered Kith moraine, and the ice is exposed only on the margins 
whem it is cut by streams or in fissures extending through the 
mimine. The moraine of EIdridge Glacier differs from that of 
the other major glaciers in that it does not support any vegetation. 
Tbis lack of vegetntion sugpsh that in recent times glacial move- 
ment has been active, sItheugh the gltrcier front may not have 
advanced, melting at  the front having kept pace with or exceeded 
the forward movement. No terminal moraine exists beyond the 
front of the glacier, and apparently the volume of water from the 
melting ice ha4 heen sufficient to remove the morainal mabrial as 
fast as it accumulated. Old lateral moraines are found several 
htindred feet above the present glacier on its north side along 
Partin Creek,.end some of them are compIetely covered with vege- 
tation. They are relics of the time when Eldridge Glacier mas 
much larger than it is at present. 

Buckqkin Glacier has a sinuous course of about 15 miles from a 
source close b the east aide of Mount hlcRinley. (See pl. 4.) It is 
about a mile wide at its lower end. About 10 miles from its 
terminus a branch joins it at a right angle from the north and north- 
east: and at its heed, a shod distance farther west, only a, low saddle 
separates it from the upper part of Ruth Glacier. Its Iower 3 or 
4 miles is covered with a moraine of cream-colored m i t e ,  Irom 
the color of which the glacier derives its name. A terminal moraine 
at its front is covered wibh vepbtion, which suggests s stable eondi- 
tion of equilibrium at the pment time. For a distance of 3 or 4 
miles blow the terminus the valley bottom is c o v e d  with ground 
moraine which the Hidden Rivcr has not yet been able to remove. 
It i s  probable that  before it reached the present stable condition 
the glacier retreated very rapidly and aa Ieft this ~ccumrrlation of 
ground moraine unmrnoved by the draining stmxrn. 

Ruth Glacier is the largest one on the southeast side of Mount 
McKinIey. Originating near the b w  of the mountain, it winds 
its may te the southeaqt for a distanm of about 30 miles and is 4 
mil- wide at its front. The lower 6 miles is covered with moraine, 
and of this moraine the lower 2 miles carries a thick growth of 
vegetation with spruce and birch 2 feet in diameter not unusual. 
It is thus apparent that the glacier benesth this moraine has been 
stagnant long enough for soil to form and trees to grow to such a 
size* 

Tokichitna Glder, which has already been described by Capps,- 
is formed by the union of two gleciera, the larger of which Bppeam 
to head on the east side of Mount Hunter and probably also on the 

*Cams, 8. Ec, The Yenlm Ulatrlct. Ala~*a: U.8. Qml. Rum1 BulL 681,~. 42,1811. 
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south slope of Mount McKinley. The lo we^ 6 miles of the glacier 
is covered with moraine. Large spruce tm directly b l o w  the ter- 
minus indicate that its front is now as far advanced as it haa been 
for many years. 

The glaciers of this district have many common characteristics, 
but in spite of these similarities there are differences that must b 
due to different conditions in their respective feeding basins. 

The arcnrnulation of large nrnounts of moraine on the lower por- 
tions of all the major g1ncirr-s is due to two factor-(a) the falling 
of debris upon the ice and its transportation downward by slow 
movement at B period when the glacier is actire or advancing; ( 6 )  
in conjunction with this n melting at the front of the glacier, so 
that although the ice itself is ~dvancing t.he front of the glacier may 
be retreating, stationary, or advancing. more sIowly than the move- 
hent of the ice. As a result of the interrelations of these two factors 
the arnaunt of moraine on the different glaciers varies. Eldridge 
Glacier has the p a t e s t  amount, its lower PO miles being moraine- 
covered, thus indicating that there has bean a heavy supply of 
detrititl material in the upper basin of the glacier. 
On three. of the glaciers considerable amounts of veptation cover 

the moraine which overlies the ice, indicating t h ~ t  recently the ice 
front has remained nearly stationery. Eldridge Glacier has no veg- 
etation on its moraine and sn appears to have been recently more 
active than any of the other glaciers. 

OnIy one glacier, Buckskin, has marked deposits of moraine below 
the present ice front. In view of the fact that the siza of the stream 
ss compared with the size of the rallep is practically the same for 
all the glaciers, it is probable that Buckskin Glacier, before its m n t  
stah of stability was reached, hrrd retreated rather rapidly for 2 
or 3 mil- and that the Hidden River has been unable to keep pace 
with it in removing the debris. 

ECONOMIC OEOLOQY 

None of the mineral resources of the  cur^ district have been 
developed or even thoroughly examined. The inamssibility of 
parts of the district has no duubt contributed largely to this lack 
of development, although there are large areas that appear unfa- 
vorable for future prospecting. Undoubtedly large parts of the 
more accessible &ions of this country were scrutinized for mineral 
deposik, particularly for gold placers, in that period of successive 
gold discoveries from 1898 to 3910, but no record of this work is 
known, and it is probable that the region was quickly ppassed by for 
more favorable prospecting ground. 

Since 1915 eight or ten parties have prwpectsd in the mgion, mmt 
of these during the last 5 years. The known rniueml discoveries are ,, /' 



few. In 1915 Gene Bartholf found same rich quartz float on the 
upper p r t  of WhistIer Creek Since then several efforts to find the 
bedrwk Bourca from which the float came have failed. In 1929 Roy 
and Elmer Boedeker found gold quartz veins on the no~th side of the 
Hidden River, and since that  date they have attempted to develop 
these veins. Other small quartz veins hare h e n  locaterl, but super- 
ficial examination of them has failed to'disclose any value worthy 
of note. 

Owing to the small amount. of actual development work that has 
been done, this discussion of the mineral resources will be chiefly 
confined to suggestions as to what Bppear tn ba the more favorable 
areas for lode pmspecting, although in a reconnaissance examina- 
tion of this type there is danger that such observations may lead to 
conclusions that in the light of more detailed work will require 
modification. It must therefore be kept in mind that many of 
the following statements are to be regarded as sugpstive and not 
conclusive. 
In addition to the lode pr-ting, some plaer  prospecting has 

been done. There has been no notable placer production, however. 
and it is extremely doubtful if economically important placer con- 
centrations w a r  in the district, Prospecting in the past has shown 
that gold exists in some of the p v e I ,  but this gravel is very meager 
in extent and low in value. It is repodd that some gold has been 
taken periodically from the b ~ r s  of the Chulitna River, but that it 
was surfieial and did not go down into the nnderlying sand and 
gravel, so that it afforded opportunity for only small operations. 

In a general way there are two major formations in the district-- 
(@) rs series of highly folded and fmlted metamorphosed sediments, 
( b )  phrases of a granitic batholith that is intrusive into these 
mdimenb. 

The @mite, which ~mderlies the gretlter part of the area nnd 
extends from the ChuIitna River in an almost unbroken belt to 
Mount McKinley and also forms s part of the ridge between the 
Susitna and Ghultna Rivers (see pl. 11, is not kaawn to be rnineral- 
ized. Where exposed t.he granite, with the except.ion of a few joints, 
is invariably massive. Even minor faaIts ars uncommon, and 
neitbe~ gneissic nor schist- ph- were obsemad, a1 of which 
indicates that, in the area examined, the granite, has suflercd but 
little deformation ttnd that structural features suitable far ore de- 
position are few. Moreover, little evidence of hydrothermal alter- 
ation was seen, As granites are susceptible to alteration, evidences 
of hydrothermal alteration would suggest the likelihood of the; pres- 
ence at one time of ore-bearing solutions. Pannine from the small 
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streams draining only granitic area ordinarily do not yield any 
colors of gold, whereas pannings from streams that drain areas un- 
derlain by the metamorphod sediments usually yield la few fine 
colors. 

All the evidence above set forth sugg~~ts that the granite in the 
western part of the area is in general unfavorable for prmpecting* 
However, in view of the fact that m i n e d  deposits occur in granite 
in the Talkeetna Mountains and other localities and that granitic 
intrusives are blieved to have been the cause of mineralization in 
a great number of districts, the evidence so far discovered in the 
Curry district cmnot be considered conclusivo. The gold quartz 
veins in the Willow Creek district are in granite. which is a part 
of the Talkgetna Mountain batholith, and although this granib 
shows greater deformation than that in the Curry district, there is 
BS yet no conclusive evidence that it is of different nge. The dif- 
ference in the degree of deformation cwld be explain~d as a result 
ef local conditions, for even the Tertiary coal beds adjacent to the 
Willow Creek district show considerable deformation, whereaa the 
caonl-boaring formations in the vicinity of Rut,h Glacier, which are 
probably of the same age, are comparativeIy undisturbed. 
The contact of the intrusive rock, which is in many districts a 

favorable prospecting gmund, did not indicate strong mineraliza- 
tion in the area examined, the chief effect of the intrusive being to 
silicify the invaded rock. Most of the veins appeared to be several 
thousand feet from the grtinik contact. 
The area underlain by the rnetanlorphosed sediments appears to 

b more favorable prospecting ground than the granih. The dis- 
coveries so far made h ~ v e  keen in this formation, which has been 
highly deformed and so offers the possibility of providing struc- 
turn1 featurns ~uitabla for the deposition of minerals in cmmercial 
quantity. Usually the sand and ~ r l ~ v e l  of streams draining the area, 
underlain by the rnetamorphascrl sedimenk yield at lenst a few 
colors of p l d  and so indicate tha t  there hns h e n  some rnineraliaa- 
tion in the ssdiments themwlwcs. 
As the southxentral and western portions of the district are pm- 

dominantly granite, with only a few smnll belB of slate and pray- 
wacke, it is probable that most; of the more favorable prospecting 
ground occnrs in the area that lies north of the I-lidden River, 
where the granitic outcrops are subordinate in amount to the meta- 
morphosed sediments. However, one discovery of rich gold quartz 
float has already been noted in the southern part of the district, on 
Whistler Creek, and quartz veins are numerous in the metamor- 
phosed sediments between the Coffce and Hidden Rivers. 

North of the Curry district, in the basin of the West Fork of the /: 
Chulitna, there is a series of mineralw~d tuff, lava, chert, and ar- - 
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th at has been described by Capps 47 and Rossm4* Several 
p w p c t s  of merit are located in this belt of base-ore mineralization, 

also contains, in =me places, high values in gold. As the 
district here described is on the continuation of the strike of these 
mmwrmks, it was thought that a continuation of this blt of min- 
eraliration might be found. The field work h a  proved that it does 
ad mntinue any farther south than Eld~dge Glacier, in the vicinity 
of which it apparently lensres oat. 

Tbe area in the vicinity of EIdridge Glacier and the Hidden 
B k d ~  seems to offer the most enouragement for prospecting, for 
t h  metamorphosed sedimenh are much more abundant there than 
I.rCber south. Several small k t  rich veins carrying free gold have * 

k found, and strong fissure veins, which so far have not k b  
forud to contain metals in commercial amounts, are known to '" 
& class by. In the vicinity of Eldridge Glacier many small 
+&t6S carrying pyrite, pyrrhotite, chttlcopyrite, and sphalerite 
mre found. It has also been reported that galena float occuurs on 
tbc moraine of the glacier, about 10 miles north of its. front. 

The only known prospecte on which any development of gold 
lodes has so far been done are the Boedeker claims nos. 1 and 2, 
located and held jointly by Boy and Elmer Boedeker. The claims 
are on the north side of the Hidden River a short distance east of 
Swift Creek, at an elevrltion of 4,000 feet, or h u t  2,800 feet above 
the floor of the Hidden River Valley. The discovery was made in 
the fall of 1929, and the development work was done in 1931 and I!%% 
The developments consist of averal open cuts, a 30-foot tunnel 
which was driven B few feet below several d l  flat-lying veh3, 
and several open cuts on a large vein that lies about 100 feet down 
the hill from the mall  veims. 
As the slope of the hill at this point is a b u t  as0, there is a large 

amount of surface creep. Snow and rwk slides have cauwd the 
caving of many of the pits soon after they were opened up and have 
also given h I s e  inclinations to the veins and countrg rock, so that 
in many plam it is difficdt to ascertain the true geologic conditions. 
The country rwk consists of foliated slate and fine-grained schist, 
grqwacke, and argillite that lccally have variable attitudes but in 
general strike N. 30" E. and are vertical. Numerous veins cms the 
structure of the country rock. One group consists of m v e d  smdI 
irregular veins that strike N. 20" W. ttnd lie flat or locally dip , 

a Capps, 8. R., BItneml resource# of the upper Chalitna region: U.S. Wl. hmey h 1 I .  
692, pp. 216217, 1919; The eaatern portion of Mount McEinley Natlonal Park: U.B. 
C;eol. Survey Bull. 836, pg. 261-200, 1832. 

m Ross, C. P.. op. elt. (Bull. 8494). 4 



10"-24" W. They renge in width from 2 to 10 inches, and none of 
them are persistent for more than 100 feet. The vein &rial con- 

' sists of quartz that is tightly " frozen " to the gssywacke walls. In 
addition to the quartz there is a very small, amonnt of h e  dissemi- 
nated pyrite, a few flakeg of sericite and plena, and considerable 
free gold. The gold in the veins is erratically distributed, barren 
places alternating with exceedingly rich spots. 

About 60 feet vertically below t.he small veins, there is a large 
vain which has a strike similar ta that of the small veins (K. 20" 
W.) but which dips about 70" E. This vein c#tn be traced dong 
its strike for over 800 feet and bas a width of 3 to feet. In t he  
pit below the tunnel the vein walk are well defined and the quartz is 
separated fmm the country rock by seams of gauge. The vein is 
prdominantly quark, but it includes some gouge and several small 
sla* horses, which suggest a postrein movement. The quartz at the ---- 

-fa& i s  stained with limonite md appears to be identical with 
* 

- that in the small rich veins above, but. the large vein does not carry 

any ore. Small amounts of finely disseminated pyrite and meno- i: 
pyrite can mcasionaUy b seen in the vein materiat Six samples 
taken at the most favorable places along the large vein assayed only 
traces of gold and silver. 
To the northwest the large vein disappears under a cover of 

1 dide- but hfora that point is reached the vein materid is but 
5 little imn-stained and the quart. loses its similarity to that in the 

small veins and appears barren. To the southeast the large vein 
apparently pinchea out, as it cannot be located on a mall ridge 

m a t - o f f m  ~ . ~ p o m ~ ~ .  At several pointe along the large 'vein 
#era are msU offshoot veins extending up the hill in a manner / similar to that of the small rich vein already described and seeming 
to have similar relationshipe. However, little indication of valuable "- ' minerals in them small offshook veins has been found. 

Xt is probable that there is a relationship between the small gold 
quartz veins and the large. fisrmra vein directly adjacent to them, for 
their proximity and the; similarity in strike and in the nature of 
the vein material are strongly suggestive af a close genetic associa- 
tion. If they are genetically t.he same, it is possible that further 
development on the large vein night disclose ore shoots of value. 

The veins m far found that carry fm gold are too smll in extent 
and nuhber to warrant successful mining, although if they were 
more accessible, it iFI highly probable that some gold could be profih- 
.big extracted from them. 

COAL 

' 
Lippitic coal of paor fo medium grade occurs in the district. Uut- 

kmps and coa l  float have been found a t  several localities, notably .:$ 
' 
an Little Coal Creek, Alder Creek, and Bluff Creek (on the south side 

& 



of Ruth Glacier}. The lignite is dark brown to bhck, Kg& in ' 
weight, and very woody and disintegrates quickly on expasblrnk SQ 
the menther. It is probably of little value except for local u k  - 
As there have been no atternpb at opening up any of it, all ihe mate. 
rial seen was badly weathered. The best outcrops occur on Blu& 
Creek, where about a dozen beds, mmghg in thicknew from e few 
inches €o 6 feet, were seen in n 200-foot section. The section showed 
that the beds were Icnticular. An analysis of an air-dried sample 
of the wmdy lignite, by M. 1;. Sharp, Burmu of Mines, dnchorae, 
Alaska, is as follows: 

8 u l p h u r , - , - - , , , , + - , - - - - ~ - - ~ - - - - - - * - * - - - -  .05 - - -  

100. M ':% 

BrltIab themal untts ,---------,,---------*------.---- Id, 238 , . . 

The immediate future of the Curry district seems to rest 4. 
on the possible development of its gold lode deposits. Under -E#; 
economic conditions, largdy because of the prevailing low prloar? 
of metals and the difficulties of transportation from the distriat tilp I! 
the railroad, it is doubtful whether even if base-metal dppasitr sbwld i! 
be found In the district, unless they were of unusual ~nichnasa d , 
~ize, they could be profitably worked. However, some galefia~&gQ~ 
has been found in the northern part of the district, and i t  mi& b. 4 
worth while rto ascertain thc site and extent of the deposit from rhi& 
it came, d 

The gold prospech so fnr discovered are 20 miles from & , d l *  
mad, yet gold deposits if of sufficient size and richness can be w& ' 

in almost any locrtlity, ancl inasmuch as gold is  known to be present, 
it would appear that further prospecting is justified, particularly d 

in the northern part of tho district and around the ruat;gin of the 
granite intrusive. 

The present trail and tram across the Cholitns River, though sufi 
ficient for prospecting$ would be inadequate for any larger develr 
opment.;, rand the. cost of building a serviceable road and bridges 
across the Chulitna and Fountain Rivers is not justified at present, 
Heavy freight W g r q e d i n g  and developing mining propertiq 
can be moved into the district more cheaply by sled in winter thns 
by any means in nunnlet-, and until. more pronlising properties are 
discoved that would appear to be the logical way of bringing ia 
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