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By S. R. C a m  and RbLPg. TUOX 

rnTROIbWCTION 

LOCATXOlT ARD nREA 

The Tdk~tna Mountains are la ronghly circular mass of moun- 
tains in south-central Alaska, north of the Chugach Mountains, 
whicb border the Pacific Ocean, and soath of the Alaska Range. The 
Talkeetna Mountains form part of the divide betwean the two master 
streams of south-central Alash-the Copper River on the enat 
end the Susitna River on the west-although the greater part of the 
drainage flows to  the Susitna. 

Tha district described in this report is a trianguIar area covering 
about 800 square miles in the southwestern part of the Talkeetna 
Mountains. The Kashwitna River forms the northern boundary, 
the Susitna VaIfey flats the western, m d  the Willow Creek gold 
district, which is in the extreme southwestern part of the Talkeetna 
Mountains, the southern. 
As the area examined is not a distinct geographic unit, its bow&- 

aries being arbitrarily chosen and set only by the limitation of time 
spent in the field, a description of its geography applies t~ pmc- 
tiidly the entire weatern and southern portions of the Talkeetna 
Mountain#, of which it is a part. 

m o m  -C+ATLOm 

Bin& 1898 a Isrge n m h r  of geologists from the GmIogical 
Survey have visited amas hrdering on the district here consided,  
and theix reports have long besn in print. Each of these investi- 
gators had the advantage of having in hand the findings of his 
predeaworsI and later reports have now been i sm4 covering much 
of this region.' 
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Two of thwe reports are, however, still authoritative for the 
nearby Willow Creek di&icL The report Joy Capps,Z published as 
the result of field work done in 1913, is the most complete report that 
treata of the general gm1og-y of the district. A more recent and 
more complete description of gold lodes of that district was pre- 
pared by Ray a as the result of his studies in 1951. Prospectors and 
trappers have also contributed information on unsumeyed areas. 

The 3eld work of tbe present investigation wes dona by 8, R. 
Cappa and Ralph Tuck during the summer of 1933. With 2 cemp 
hands and 6 horses for the moving of camp equipment, the paw 
left the Lucky Shot mine, in the Willow Creek district, July 12 and 
immediately s t a d  work on the adjacsnt area to the north. Tha 
basins of Purches, Petem, md LittIe Willow Creek and a part of the 
Kashwitna River Basin were examined. The field work was com- 
pleted September L2 on the arrival of the party at CasweIl station 
on the Alaska Railroad. 
The field work was hanced from a special sppropriafion made to 

the Alaska R a k d  in 1981 for the development of the mineral 
resources in the anst tmversed by the railroad and was carried 
an under the direction and with the cooperation of the United States 
GeologimI Survey. SpcXcaUy, the purpose of the expedition was 
to determine the distribution, mwnt, and cbrrracter of the minerali- 
zation ia the area, particularly in regard to a possible extension of 
the adjacent Willow Creek mineral belt. Tbe Willow Creek didrich 
through 1933 had produd mom than $5,500,000 in gold, and there 
i s  assurance that it will continue to be productive, as many of the 
veins are rich and apparently confhae to mnsidemble depth. f ir-  
thermow, some pFospecting in the area that was to be examined bad 
seemed b suggest that gold lodes of value might be found there, 
and it was hoped that the investigations would permit determining 
some of the more favorable areaa for prospecting. It wns already 
hown that tbe countrp rmk in Itha d m  is pnodiorita simi- 
lw fo that in the Willow Creek district, but more detailed informa- 
tion on structural conditions was desired. Earlier geologic stulcpim 
in this region had suggested that the granitic rocks of the Talkeetna 
Mountains might represent two distinct perids of intrusion. If 
that proved to be true i t  might be fomd that the  gold mineralha- 
tion was related to ona or the other of those perids, and that would 
give rs clue as to the areas in which prospecting was most likely to be 
succsssful. 

9 Capw & R., The WUlm Creek dimtdet : U, 8. Oeol. B u m q  Bull. 607, 1016. 
IRw, J. C, The WUbw Creek gold-lode dintrtct: t3. &. OmL l o r w  Bull. M M ,  IQSB. 
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The writers am greatly indebted ta C. H. Hart and A. H. Crocker, 
camp hmds, for their faithful and hearty cooperation; ta W. E. 
Dunkte, of the Willow Cmk mines, for numerous favors; md to 
Genera1 Manager 0. F. Ohlson and other employees of the Alaska 
Railroad for their willingness to cooperate in every posaible way. 

A s  the term '' Talkeetna Mountains " indicates, the area is a moun- 
tinous mass. The mountainous area is bounded on the west by the 
broad Susitna Valley, which at this point is about 40 miles wide 
and through which the Susit,na River flows in its southward course 
to Cmk Inlet. East of the Susitna River broad gravel-covered 
f l a b  extend for 6 to 8 miles with but slight relief md with an almost 
imperceptible rise toward the Talkwtna Mountains. 8 d l  lakes 
and marshes are numerous in these flats. 

East of the flats the relief increases, the lowIands giving place to 
long, narrow north-south ridges Mween which there are many small 
lakgs and long interconnected marshes that make cross-countrg 
travel tedious and difficult. Sti l I  farther east the main Talkeetna 
Mountain maw. rises from this ridge, couritry in slopes that are 
smoothly rounded up to elevations of more than 8,000 feet. These 
regular slslopea are chamcteristic along the west front of the range 
and are in part the resuIt of glacial erosion, but in placea they nay 
repmnt  an older preglacial surface that has been dimcted by gla- 
cial deepening of the tributary mlIeys. Toward the center of the 
range, at the headwaters of Peters, Puwhes, and Little Willow 
Creeks and in the upper part of the Kashwitna Basin, the ridges 
lose compIeteIy this rounded character and instead become predom- 
inantly knifelike, with nurnemus pinnacles. The project;ion of the 
smooth, rounded slopes of the front of the range would pass 1,000 
feet or so above the highest existing peaks, thus suggesting the 
amount that glacial and atream erosion has lowered these mountains 
since they were uplifted. In the center of the range the mountains 
reach elevations of 6,000 to 8,000 feet and are chamcterized by steep 
twlus-covered slopes, sharp ridges, sheleer difls, and p h c I w .  

The wgion here discussed is drained by the Kashwitna River (EM 
pl. I) ,  which heads near the mnter of the range, and by Little Wil- 
low, Purches, and Peters Creeks, which extend back into the range 
for only a few miles. The Kashwitna River, a tributary of the 
Susitna River, is s~rhe 60 miles in length, flows in a general westerly 
course, and has its source in a number of small glaciers. Within the 
mountains the valley of the Hashwitna is a typical glaciated valley, 
U-shaped jn cross d o n ,  with smooth, steep walls, which at many 



plices show. gldal flutings. Practically all the tributary atreams 
emerffe frm hanging valleys at  elevations 500 to  1$00 fwt higher 
than the Kashwitna, so that on reaching the Rashwitna Valley they 
descend in falls or cascades. Many of the tributary streams, partic- 
ularly those near the head, rise in small glaciers. For its upper a0 
miles the Hashwitnrt River is a rapidly flowing siIt-Iaden stream, 
below which fbr 10 milea it is sluggish, with beautifully developed 
meanders extending from wall ta wall of the valley. Below this 
meandering portion it flows rapidly again for a number of miles, to 
enter the broad flats of the Susitna, where it has a moderate gradient 
to its junction with the Susitna River. 

Purchw and Peters Creeks, tributaries of Willow Creek, and Little 
Willow Creek are alike in character in that for the upper 10 miles 
each flows in a, bro~d glaciated valley which becomes narrower down- 
atream. In the upper basins of these creeks the tributaries emerge 
from hanging valleys like those of the Kashwitna River. Peters and 
Purches Creeks haw mall glaciers as their sousces. Their basins 
are striking because of their ssyrnetric development, for the north 
valley walls rtm smooth and almost unbroken by tribntary strams, 
Chat of Purches Creek in particular being straight and unbroken for 
an east-west distance of about 12 miles, whereas the south walls of 
both valleys are dissected by numerous tributaries, a11 of which head 
in cirque hains far back in the ridge. This mnspicuous lack of 
symmetry is due in part to the stmcture of the underlying mcks 
and in part to a southward shifting of the divides as the m l t  of 
unequal glacial emsioa. 

CLIXATE 

The climate is similar to that of other mountainons localities b- 
tween the coaA1 ranges and the Alaska Range, From the first of 
October to the fimt of May snow may be expected, perticularly in 
the higher country, where snow ffarries may occur even during the 
summer. Mogt of the streams are free of im about the middle of 
May and freeze np during October. The winter temperature is pm- 
vailimgly around zero. In June, July, August, and a part of Septem- 
ber wow is fonnd only an slopes sheltered from the sun or at the 
higher elevations. A l a w  part of the annual precipitation falls 
during the later part of July and in August and Seipternber. 

Climatic records for the area are not avttilabk, as there are no 
sdklenrents. The nearest place at which recards bave been kept is 
the town of M~tanuska, at the head of Knik Arm, a few milea south 
of the T ~ h t n t t  Mountains. The records at Matanusk~t from 1922 
to 1929 show an mmual precipitation a£ 11.25 to 18,Sl inch-, which 
indudes R snowfall of 22.1 to 55 inches. T h e  mean annual tampam- 
t u n  ~rs &own by these records is from 33.4" to 8 7 . 6 O .  The Talkeetna 
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Monntaina, because of their higher elevation, undoubtedly haw s 
greeter precipitation and a Iower mean annual temperature than 
Matanuska. 

VEGrnATIOR 

A large part of the area lies above timber line (see fig. 41, which 
in most places has an devation of 1,800 to 2$00 feet, although in 
the larger valleys clumps of timber are often found 200 to 400 
feet higher. Below timker line spruce and birch are t tbdant  in the 
better-drained areasi, and cottonwoods are numerous in many places 
along the streams. The maximum diameter attained by the spruce 
end birch trees is from 2 to 3 feet, but cottonwoods 4 to 6 feet in 
diameter are common. The swamps and poorly drained areas beIow 
timber line do not support .a growth of timber with the exception 
of gtunted black spruce. The spruce, which is in most demand 
locally, both for fuel and for building material, hag in the last few 
years been attacked by beetles that have already killed large num- 
bers of the trees. I t  is estimated that in this area at least 60 percent 
of the spruca is already dead or dying. In a few years green spruce 
will be hard to  obtain, and travel will be made difficult by windfalls 
resulting from the rotting of the roots of the dead tmes. The danger 
of forest fires will also be increased. The beetles are not confining 
themselves to one particular area but am threatening to devastate 
the entire Susitna Valley of spruce. 

Above the zone of timber alders and willows grow up to an ele- 
vation of 8,000 feet and furnish fuel for camp purposes. Abve 3,000 
feet only grwses, mosws, and heatherlike plants gmw. The most 
cormon grass, a variety known as "redtop ", grows luxuriantly 
at all but the higher elevations and furnishes dmk feed from the first 
of June to the middle of September. - AND 3tOmFm OF mvml 

No permanent settlements exist in the ares examined, with the 
exception of the stations of Willow (mile 185.7 from Seward), 
Kashwitna (mile 198,9), and Caswell (mile 202.3), on the Alaska 
Railroad. At these pointa the railroad keep m a l l  crews for track 
maintenance, and a few cabins are occupied occasionally by pmspc- 
tars or trappers. A few trappers' cabins are also scattered though- 
out the area and are occupied in season. Several fur farms have 
hen started in the vicinity of the raiIroad, and at  Willow there is a 
roadhouse for the convenience of transients going to and from the 

' Willow Creek mining district. 
The region here described lies immediately north of the Willow 

Creek district, and the southern part of it, particularly the b a s h  
af k b e s  and Petem Creeks, can be most easily approached from 



that direction. The Willow Creek district is connected by a good 
mad with the Alaska Railroad at Wasilla and by a newer but p e r  
road with Willow station on the railroad. The drainage bmins of 

the Kaehwitm River and of Little Willow Creek can be reached from 
the railroad stations of Willow, Hsshwitna, and CmweIL (See pl. 
1.) The Hashwitma Basin is most easily reached from Caswell, From 
this point them are 4 miles of wagon r o d  learling northeastward to a 
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lake locally h a m  as '' Gaswell Lake ", where there is a fur farm. 
From this lake a gassable pack trail runs eastward to the North 
Fork of the Hashwitna River. This trail leads up the Sorth Fork, 
but faint trails also,cwtinue directly eastward along the north side 
of the Kashwitna almost t~ its headwaters. Pack horses can be taken 
along this route from Came11 up the Kashwitna River for a, distance 
of about 40 miles, although some care must be exercised in crossing 

.?. 
3, 

swamps, particularly tho* in the Susitntna Valley. From the station 
, 

of Kashwitna there.is a winter trail leading back to the nrountains, 
but no mrmmmer trail is known ta the writers. No doubt a passabla 
route could be selected, hut the marshy nature of. the gmmd in the 
lowland of the Susitna Valley presents difficulties to summer travel. 
Short traiLs also e& on the south side of the Kashwitna River, 
and one leads up Bartholf Creek. 

The knifelike character of the ridges and the abundance of coarse 
t a b  slopes makes north-south traveI with pack horses impossible 
in the higher mountains. However, a roundabout route, .such as that 
tdnm by the Geological Survey party of 1933 (see pl. I), can be 
f ol lowd without p e a t  difficulty. 

Each of the streams here discussed flows in a wide-floored glacial 
valley with a moderate gradient. h'o unusual difficulties would be 
encountered in building a road from the -4laska RaiIroad to any 
part of the district in which mining developments rarranted the 
expenditurn. 

QEOLOQY 

Jt has long k e n  known that most of the southwestern part of the 
Tdbtm Mountains is composed of and is a part of the Tskeetna 

' ' Mountain granodiorite batholith. Early reconnaissances @ Paige 
and Knnpf ' and by Capps a showed the presence of granodiorite and 
mlattd rocks along the west face of the ranEe, and from examination 
of float from the streams they inferred that the interior mass of the 

. mountains WRS also predominantly gmdiorite. The present de- 
, tailed investig~tian confirmed thew inferences. Conclusive evidence 

af more than one intrusive mass is lacking, and although several 
types af intrusive rocks are present, they all probably represent one 1 g e n e d  m . p a r i a d .  r 

? No other txmso3jdated .deposits mere found in the area, as the field 
+ work did 'not &end into the Suhsitna ValIey beyond the *re& f am 

, of tlw range., Z o e v ~ r ,  aa Tertiary (Eocene t )  lignite is pmsent st 
numerous l d i t i ~ s  throughout the Susitna Valley, and as several 

d 4 Plllge, Idmy, and Knopf, A d o b .  op. dt., UP. 1WO. 
*cnpps, B. R., op. c l t ,  pp- 118&-1D. 
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d seams have been reported from locaIities bordering the western 
margin of the field vkited, it seems probable that Tertiary sediments 
overlap the western margin of the pnodior i t e  ba-holith, as they do 
the southern margin, both in the Willow Creek district and farther 
east in the Matanuska Valley. 

The only other formations in the area are Quaternary glacial de- 
posits and Recent stream and talus deposits, which are confined 
chiefly to the present valleys and ~ d e y  walls. 

The igneous rmks that underlie almost the entire region consist 
predominantly of quartz monzonite, grandiorite, and qeartz dio- 
rite, although granite and gabbro occur in places. As the distinc- 
tions between these rbch  are often discernible only through micro- 
scopic examination, the general term " pnodiorite ?' can cormtly 
be applied to the batholith in general, and for the purpose of sim- 
plicity it is so used in this report. Ah& all these intrusive r& 
are of medium to coarse grain, so that most of the common minerd 
d t u e n t s  caa be identified by inspection with the unaided eye. 
The chief constituents are quartz, orb hocl ase, rnicrocIine, plagioclase 
feIdspess ranging from albite to andesine, hornblende, biotite, and 
muscovite. Accessory minerals such as zircon, apatite, titanih, 
magnetite, and pyrite are common. Secondary minerals such as 
epidote, misite, chlorite, and sericito are usudIy present and have 
been formed by the alteration of the common primary mineral 
constitnents. 

Although the average cok@tion of the igneous rocks is probably 
that of a grsnodiorite, there are many variations from this normal 
facies. Along the west face af the mountains mom acidic varieties 
predominate, find there the rocks have an avenge composition ap- 
proaching that of a qua& nomonite with only a m a l  percentage 
of iron-baaring minerals such as hornblende and biotite. On the 
south ~ i d e  of the lower part of Parches Creek a pgmatitic variety 
occurs in many places. The pegmatite occur as dikes and are com- 
posed of quartz, orthlbclw, and plagimlase with scattered sheeta of 
nluscovite half to three-quarters of an inch a m ,  black tourmaline. 
crystals from 1 to 3 inches in length, and the variety of garnet callod 
" andradite." Parts of these pegmakites look like quartz veins, but 
they rarely contain metallic minerals; in this area even valuable 
nonmetallic minerals have not _pet been found in them. As a gen- 
eral ale, the rmks of the eastern part of the area, or toward the 
center of the mountains and including the heads of Purches and 
Peters m k s  and the Kashwitna River Basin, me slightly mom 



basic in composition, with quartz diorite, diorite, and in places gab- 
bro pdomintnting, Rocks composed predominantly of hornblende, 
called " hornblendite ", occur near the head of the hhwiltna River, 
but they cornmonIy display a gneissic structure, and it may he that 
the hornblende has bebeen developed through metamorphism. The 
mineralized areas ueually occur in the quartz diorite instead of in 
the mom acidic types of intrusive rmlc, but this may Lw only a coin- 
cidence. Granite and alraskite alsa occur on the north side of the 
upper Xasashwiitna Basin and appear to be slightly younger than the 
more basic rocks, 

S T R P C T m m  I 

F l a ~  structure, induced while the igneous rock was not completely 
consolidated, is a common feature in the more basic varieties of the 
intrusive rock. In this structure the hornblende crystals and in 
places the biotite crystals also are dined in one direction, giving to 
the rock a slightly banded appearance. Other less common struc- 
t~iral features are segregated bodies of hornblende and biotite that 
form small parallel Jen~ea. 
In addition to these primary structural features formed before 

the complete consolidation of the intrusive rock, secondary features 
have ken  produced as a result of stresses after consolidation. Well- 
developed grltnodioritic gneiss, or banded granodiorite, occurs at 
severnl localities, principaIly on the Rsshwitna River about 10 miles 
from its source. The banding of this gneiss is vertical and strikes 
M. 15" E., although the general trend of this belt is N. 45" E. 
Amciated with the gneiss are some h e - p i n e d  basic rocks that con- 
tain chlorite and are locally somewhat gneissic. It appears probable 
that them p i e  have resulted from regional deformation. 

Other Eater structural features imposed upon the granodiorite am 
faults md well-developed joint systems. Inasmuch as the ipeons  
rocks are ementially homogeneous, faulting can usually be recognized 
only by actrtal detection of the fault plane. Several faults were ob- 
served, and on Purches Creek many of them had a strike to the 
northwest and most of them R dip to the northeast. Many of the 
postmineral faults in the Willow Creek district have similar artti- 
tades. Minor faults are common in the dioritic varieties of the 
intrusive rock, and many of the tslns slopes show numerous large 
blocks with polished and slightly striated faces. 

Jointing or fracturing in the granodiorite is common, from one 
to three sets of joints having been developed almost everywhere. 
Them is no uniformity in the attitude of these joints over the entire 
region, but in somewhat local areas the jointing is uniform. On both 
Parches and Peters Creeks joints with nn east-west strike and a 
north dip have k n  developed; these have played an important 
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part in determining the c o u m  of the streams. Many of the other 
topopaphic forms, particularIy the p k s ,  exhibit the influence of 
joint control in their formation. 

Eo new evidence as to the age of the igneous rocks in this region 
waa obtained in this investigation, for granitic rmks mcupy the en- 
tire area snd have not been found in contact with other racks of 
known age. In nearby areas some of the p n i t i c  rocks of the Tal- 
keetnla Mountains have been regarded as of Middle Jurassic age, and 
for some time it was believed that the entire batholith was of that 
age. Recent studies in neighboring regions both to the north and 
west have shown, however, that apparently similar granitic intrusives 
there rmt sediments of Upper Cretaceous age, and this suggests tbe 
pwibility thmt at lea& part of the jpanitic rocks of the 'Salkeetna 
Mountains may be younger than they were formerly considered to  be. 

Within the district here discussed careful attention was given to 
the problem of determining whether all the granitic rmks there 
represented only one general perid of intrusion, or more than one, 
and the conclusion was mched that although a succession of injec- 
tions took place, they ware probably all part of one general period 
of intrusion and merely represent successive pulses of the magma. 
Evidence for a succession of pulses was seen on the south side of 
Purches C w k ,  on a m a l l  tributary that heads against the divide 
with Shorty Creek, where the pnodiorites that form the larger 
part of the west. face of the mountains ramify into qu&z dierihs. 
Hem it is clear that the quartz diorites are somewbat the older. 
K e ~ r  the headwaters of the Kashwitna River quartz diorites grade 
into more hsic and gneissic ~oeks. Still farther & an &skit* 
maas intrudes these basic gneissic rocks. It is evident that the more 
basic variety-the quartz d ior i ewas  follawed by a more acidic va- 
riety-the quartz monzonik-and that these were intruded first bp 
pegmatite dikes nnd later by a few basic dikes. The time that 
elapsed between these various i.rrj&ions is not known, but for the 
present they are believed ta represent rm-ive phases of a single 
general period of intrusion. 

No Tertiary sediments are p m n t  in the ares that was exsmined, 
as t h ~  field work w ~ s  copfined entidy tn the mountainous area 
Tertiary sandstonas, conglomemtes, and shdag with interbedded 
seams of lipitic coal are knom to ocmr  at m y  places on the 
western and southern flanks of the mountains, overlying the grano- 
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diorite. It seems probable that much of the lowlmd south and 
west of Che T~lkeetna Mountains was formerly covered by Tertiary 
coal-baring deposits. These beds were lmalIy tilted and folded, 
snd latar stream erosion and glhrtion removed the coal f6rnia- 
tion in plam. Still later the remaining beds were covered with 
glacial deposits and &uial outwash, such 9s clay, ibouIdera, sand, 
gravel, and silt. The present exposures in the Susitna Valley are 
largely due to postglacial stream erosion, which in placas hes stripped 
away the mantle of unconsolidated sediments. A similar condition 
is p m n t  on the south margin of the Talkeetna Mountains, in the 
Matannska Valley. 

GLBCIATIOB 

The most impressive recent gcologic event that has left itq 

imprint upon the t ~ ~ ~ r n p l ~ i c  features was wide-spreacl glncia t inn. 
During the glncial period over four-fifths of the essmined wag 
covered bp ice, and only the higher ridges and peaks protruded as 
islands above the ~lurfecr of t h ~  i ~ c  fields. GIaciall~ scoured and 
polished mrfaces, U-shaped valleys, hanging valleys, tn~ncated spurs, 
cirques, and morainal deposits all $re eloquent testimnnj. of the 
severity of glacial erosion nnd the trernendans change that it imposed 
upon the topography. Small glacierr; still survive at the h ~ a d s  
of many of the streams, bnt rl1 at tho present time show indications 
of slow retreat. 

During the height of glaciation in this area, glaciers from the 
smsll st.ram valleys coal- with those in the major valleys. and 
a11 Rowed to the west to unite with the Susitna Valley glacier. The 
west front of the Talkeetna Mountains shows unmistakable evidence 
of having been glaciated up b an elevation of 4,000 feet, so that in 
plec?es the ice of the S~lsitna V~l ley  glacier had at  least that 

- thichess. 
The Kashwitnrs Valley is an almost perfect example of a glacially 

modified valley. It has a strongly U-shaped cross section and Btaep 
walls. All its tributaries within the mountains occupy hanging 
valleys, the mouths of which lie 500 to 1,200 feet above the 
Kashwitnrt Valley, so that the tributary streams enter t.he main 
valley in falls and cttscadk. Projections of the pro61w of the tribu- 
tary stmama into the main valley suggest that the Hashwitma Valley 
was cnt down from 400 to 1,000 feet by the ice. T h e  major part 
of the overdeepening is probably due to gfacial action, tllthough 
it iia possible that some of this diffemm in elevation betmean the 
tributaries and the main valley is due'to pmglacial stream ermiori 
during which the major stream cnt a deeper valley awing to its 
greater volume of water. 
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UamnsolidnM Quaternaq deposits, although widespread in the, 
Snsitne Valley, are not widely present in the Tdkmtnrt Mountains, 
being found only in the present stream valleys, In the mountain- 
ous m a  t h e  valley glaciers swept the rocH surfaces clean, but after 
the retreat of the gltleiem some glacial debris, consisting of boulder 
mominea, was left behind, and in the lower valleys fluvioglacial de- 
pmih of sand and gravel mere laid do= In almost all. the cirque 
basins tributary to the main valleys, as well as at the heads of the 
main valleys themselves, small moraines composed entirely of boul- 
d e r ~  represent the dying phase of glaciation. Glacial material is 
unevenly scatted on the broad, flat tops of the western front of the 
range up to elevations of ever 3,000 feet, but in no place is there 
any mat accumulation of it. 

The time since the ice retreated has been so short geoIogicslly that 
the present stre- have reworked only a v e q  small amount of rock 
debris, and this occurs along the present stream channe1s as d& sand, 
and gravel. Talus dides cover a large part of the dopes of the 
-per mountains, particularly in the headward b i n s  of the 
streams. Conditions have been favorable for the formation of talus 
slopes, as glaciation left the valley walls steep, the granodioritw are 
highly fractured and jointed, and the range of temperature is p a t .  
The rocks forming the talus slopes range from fine material a few 
inches in diameter to blocks 30 feet or more across, Some of the 
talus slides are relatively stable, the component boulders being cov- 
ered with moss, but others are lying precariously on steep dopes and 
give evidence of continual glaw movement. 

From the face of t,he mountains westward to the Susitna River the 
valley floor is covered by thick deposits of glacial moraine and glncio- 
fluvial sand, silt, and gravel and to a lesser extent by the recent 
stream sediments. 

Purches and Peters Creeb, in addition to having typically gla- 
ciated valleys, show ons other feature that may at  least in part be 
attributed to glaciation. Both of these streams have asymmetric 
drainage, almost. all the t r i b u t a ~  streams coming from ,the south 
and comparatively few from the north. These valleys lie along prom- 
inent e a s t - w ~ t  joints that rntly have been the original factor in de- 
termining the course of the streams. Most af these east-west joints 
also have a northerly dip, wliich map in part explain the ~ c s p m e t r y  
of the valIeys. The original, lack of symmetry has been accentuated 
by glaciation, however, for-~11 the tributary streams have cirques at 
their heads. On northern slopes, protected from the direct rays of 
tho sun, melting would be much less rapid than on southem dopes. 
Co?sequently glaciers would be longer-lired and their erosion more 
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intense on northern than on mutbern slopes. Furthermore, in a 
mountdnous region that .t slowly entering a glacial period, glacia- 
tion would start sooner on northern slopes than on t h w  facing the 
south. Much of the alpine glacial topography charachristic of this 
region is the result of cirque growth or headwsrd ice erosion t h ~ t  
took place long after the main glacier in the Susitna Valley had 
retreated. This headward ice erosion resulted in the retreat toward 
the south of the divides between westward-flowing streams and pro- 
duced an symmetric drainage system. 

'She chief object of the field work upon which this report is 
based was t o  ascertain the mineral possibilities of the arm. The 
Willow Creek district, directly adjacent ta the south, has been an 
active gold-lode camp for mom than 25 years and has produd more 
than $5,50E),OOQ in gold during that period. The minedeed belt, 
.as outlined by the prducing mines, has a length of 10 milas and a 
width of about 5 miles, but so far no structural feature has bean dis- 

.covered that would limit the gold lodes to the small area of present 
production. The Willow Creek lodes are particularly attractive to 
the lode miner because of the fact that the are is frea-milling and 
the proportion of mlphides small. As a result of the large propor- 
tion of goId that can be recovered by amalgamation, after crushing 
to a moderate degree of fineness, and the small proportion that re- 
-mains locked in the sulphides, the miner can recover the greater 
part of his gold directly as amalgam, and ~ n c h  concentrates or tail- 
i n g '  aa need cyanidation require only a moderate consumption of 
-chemicals. The principal sulphidw of the ore are arsenopyrite and 
pyrite, with onIy minor amounk of other metallic minerals. A de- 
tailed description of the ore deposits of the Willow Creek district hrts 
recently been published.' The veins so far exploited are scattered 
irregularly throughout that &strict without any definite relation to 
.bkmcture that has so far been discovered. They strike in various 
-directions and dip at angles that range fiom almost horizontal to 
almost vertical. Their surface outcrops are inconspicuous, for the 
~qnartn, is usually shattered, and upon weathering tbe vein outcrops 
form depressions rather than prominences. The veins range in thick- . 
nms from rt few inches to a maximum of 15 feet or mom, thwgh the 
avamge stoping width in the Iarpr mines is from 2 to 4 feet. In 
such veins $15 to  $90 ere is considered ~bbant the lowed grade thxt can 

a m ,  J. C, The WiIfow Creek gold-lode district, : 0. k?. Geol. Elnmy Bull. 
MW, pp. I O L n s ,  laas. 
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be mined profitably, and the major portion of the production from 
the camp has come from ore that carried S O  to $50 to the ton. Pros- 
pecting in the valIeys north of the productive belt has been sporadic, 
and nearby amas in the Peters and Kashwitna, Basins have received 
little &ention from the prospector. It was therefore exp-d that 
a study of those basins might lead to some conclusion concerning 
their lode pibi l i t ies ,  and it was for that purpm that the present 
investigation was undertaken. 

Although a few men have prospected in thia area, the tow knount 
of work that has been done there is small. Near the head of Purchw 
Creek several claims have been located, but t.here hns been no commer- 
cial gold production. It is reported that a geld quartz vein was 
lomted a, numbr of years mgo on the north side of Peters Creek and 
some development work was contemplated, but na further details 
concerning that discovery are known, and its location is uncertain 
North of the area examined some prospecting rtnd development work 
has been done on the North Fork of the Kashwitna, but within the 
awn here considered no other lode locations are known. Although 
other parts of the area have been visitad by prospectors, so far  as 
could be learned their visits have hen infrequent and haw resuIW 
in little detailed prospecting. 

Although only trails exist in thh region, alI the valleys can be 
reached wit-h pack horses without any great dificulty. U, develop- 
menh sho~lld warrant i$ passable roads could be con&qt& with a 
relatively small expenditure. June, July, August, arWj a part of 
September may be consided the open p e d d  for pro*% but, 
in August conditions are most. favorable, for on norbhern slopeadnd 
in other sheltered localities snow covers the ground until 1- sum- 
mer and in many p a r s  does not disappear entirely even then, at t h ~  
higher elevations. The best exposures are usually at the heads of the 
t r i b ~ t n v  and msEn streams, well above the timber and brush line, 
where the cirque walls expose fresh racks. The numorous talus 
slopes below the steep cliffs are also favor~ble p lws  in which to. 

. search for minemi-bearing float. In many of the upper b i n s  there 1 
are sufficient willows and alderrr to  furnish fuel for camp parposw, 
but in others it would be necessary either to bring in fuel or to make 
camp at lower elevations, farther from the favorable prospecting 
areas. 
In the event of mining developments, native sphlce of sufficient 

size to furnish mining timbers and rough lumber can bad my- 
wherelmwithin a Wance  of 8 miles (see fig. 4), and water powm for 
small milla is nearly everywhere available. 
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CommerciaI placer deposits are not known to exist in the region. 
Glaciation was so extensive and intense thsh most placer deposits 
that may have existed in preglacial time were dwtroyed by ice ero- 
sion. Since the final withdrawal of the glaciers the amount of ero- 
sion of bedrock by streams has in general been too ~rnsll to yield 
postglacial plmr concentrations of commercial importance. About 
the only chance that commercial placer deposits might have survived 
is t h ~ t  certain spots may have escaped intense glaciation. It is also 
possible that there may be m a l l  areas where the recent s t r e m s  have 
reworked a considerable amount of glacial p v e l  and so effected a 
reconcentration of gold. In mountains so sevemly gIaciated as these, 
howe~er, the survival of preglacial p lmr  deposits is hardly to be 
expected, and p0stgIacia.l erosion has in few places advanced far 
enough to  concentrate placers of commercial value. 

The area at the head of Purches Crbek has been spasmodically 
prospected for many years, as i t  lics immediately north of such 
productive gold-bearing areas as the basins of Craigie, Fishhook, 
and Archangel Creeks, all of which are in the Willow Creek dis- 
trict. As a result of this prospecting some gold-bearing veins have 
bean located, but the only production has been a small amoaet from 
the property of the Marion Twin Mining Co. 

This property, which is one of the company's sseperal holdings, is 
on the east side of the divide between Craigio and Purches Creeks 
(pl. I, no. I). At the time of the writer's visit, July 22, the chief 
exposures were a1mM cornplebly covered with snow. One opening 

' 

showed a quartz vein 2 to 10 inches wide and dipping 4 5 O  SW., 
which contained considerable free gold and a few flakes of galena 
and chalcopyrite. The vein is well defined and has distinct walls, 
and the quartz apperrra to have been deposited in a strong &ure 
in the country rock, which at  this locality is a quartz diorite. Post- 
mineral fnulting in the plane of the vein has resulted in a crushing 
of the vein material and in frequent changes in its t.hickness. It 
is reported that in 1929 and 1930 a few tons of rich ore was mined 
here, a part of which was shipped to the smelter and the remainder 
milled a t  the company" s i l l  on the Little Susitna River. 

The Little Wil l i~  group of claims, held by E. Holland, is at 
the head of Purches Creek, high on the divide between k b m  
and Fairangle Creeks (pl. 1, no. 2). The principal vein dips 25" N, 
20" E. md is eompwad of 2 to 8 inches of quartz. In some places 
the vein hna well-defined walls; elsewhere it break into small quartz 
stringers a few inches wide. Specimens of the vein material from the 



aurface show free. gold with small arnounta of chalcopyrite and 
bornik. Several small inclines hava hen put down on the vein, 
and in them the sulphidw are more numerous md free gold is less 
common, indicating that much of the free gold present in the sur- 
f ace material is a result of the oxidation of the mlphide minerals. 
The vein has hen traced for a distance of severd hundred feet. 
h'orthwd of the workings it is faultod and i s  continuation has 
not been f a d .  hother vein showing chalcopyrita and bornite 
bccnrs in a pegmatite dike: but it was covered with snow at the 
time of the writer's visitd. On the a m e  slope them is a quartz float 
that contains disseminated fl&a of molybdenite, which also has been 
found in some of the veins .but nowhere in quantities of commercial 
importance. 

Several claims have been Imted by Harvey Smith on the south 
side of Pureha Creek about 1 mile from its head (pl. 1, no. 3). The 
prospect is at an elevation of 3,500 feet, or about 500 feet above the 
main c& A small tunnel and a number of pits expose a shear 
eone that is hcrm 2 to 3 feet wide and dips 85' S. 80' W. It Iieg 
in qua& diorite and consists of sheared diorite, gouge, and quartz. 
The quartz is reported h contain some gold. 

At the hsad of the largest south tributary aI Pumbes Creek there 
is quartz vein e x p o d  on the divide with Craigie Cmk (pl. 1, no. 
4).  The vain dips 30° S. 'LO0 W., is 1 foot wide and well ddned, and 
can be traced for several hundred feet, It is composed of " bull " 
quartz that mntains a small amount of chfi1~0psf.ite. A character- 
istic sample of the vein material m y e d  0.16 ounce of gold and 0.60 
ounce of silver to the ton. A piece of quartz float found on the east 
side of the same basin assayed 0.02 o m  of gold and 0.20 ounce of 
saver to the ton, At another locality in the next tributary of 
Purchm Greek to the west (pl. I, no. 5) , e piece of crushed quartz 
float with disseminated pyrib assayed 0.01 ounce of gold and 0.20 
ounce of silver ta the ton. On lower h r c h e s  Cr&, near the west 
fm of the Talkeetna Mountafns, there are numerous pegmatite 
dika,  but no minerals of value were found in them. 
On upper Peters Creek some of ths quartz float clontaina small 

amounts of chalcopyrite and hrnite, espeddly in the basin of the 
largest north tributaq. At one locality (pl. 1, no. 6 )  a characteris- 
tic piece of qhartz float twayed a. trace of gold and 0.40 ounce of 
silver to the ton. In the sans basin (pl. 1, no. 7) quartz floatr 
m y e d  0.02 onnca of gold and 0.60 omce of silvsr to the ton. The 
camtry rack of quartz diorite is highly sheared and su@ the 
pomible presence of structural conditions suitable to mineralizatian. 
On the wast face of the mountsbs north of Little Willow Creek - 

t Big, J.  C., op. dL, p 184. 



(pl. 1, no. 8) d l  stringers of bornib and chdcwib occur in 
quarts momnib. These stringers are Pery irregular, and none 
more than an inch in width and 1 ta 4 feet long were observed. 
In the upper park of the Kashwiba Basin quartz float and nu=- 

OW veins contain small amounts of pyrite and such copper minerah 
as chalcopyrite and less cornmonly bonito and chelcocite. In many 
of the veins the quartz is glassy and closely alrin to the quartz found 
in pegmati& ; usually quartz of this type in valueless. On the north 
side of the Kashwitns River (pl. 1, no. 9)  a strong vertical quartz 
vein strikw S. 42O E. It ranges from 1 to  2 feet in width and can be 
t r s d  for 400 fmL The country rcck is a hornblende diorite, but in 
a few places a, fine-grained acidic dike rock forms one wall. The 
vein contains a small amount of disseminabd pyrite, and a. charac- 
teristic srsmple of the vein material asmyed 0.01 ounce of gold and 
0.20 ounce of silver to the ton. At another locality ( pl. 1, no, 101, 
on the south s i d ~  and about 400 feet above the river, a quartz vein 
parallels the structum of a quartz diorite gneiss. The vein and 
gneiss dip 60m E. The vein has sharp walls, is 6 inches to 2 feet 
wide, and can ba h e e d  up the hillside for 250 feet, to a place where 
it is obscured by talus. The vein material is fractured by minor 
postmineral fd t s  and contains a small percentage of b m i n a t e d  
pyrite. A characteristic sample of the quartz m y e d  0.04 ounce of 
gold and 0.10 ounce of silver to  the tan. On the north side of the 
river (pl. 1, no. 11) them w e  small irregular veinlets of quartz con- 
taining seams of chalcopyrite, and ra chare&ristic sample assayed 
0.02 ounm of gold arid 5.00 ounces of silver to the ton. 

The presence of mineralized quartz veins a$ the heads of firches 
and P e w  Cmks and the Kashwitna River, even though those m 
far found show only a small gold content, suggests the possibility 
of s northehward extension of the Willow Creek belt of mineralizs- 
tion, and the area between the head of Peters Creek and the Kash- 
witna River shwld be prospected more thoroughly. The present 
gtudy indicates that the areas of quartz diorite are more strongly 
mineralized than those of grmcdiorih, and although thid distinc- 
tion may be difficult to make in the field, it may be r~garded as 
meaning that the rocks that contain many dark-colored minerals are 
more favnrabIe for prospecting than those with only s few dark- 
colored minemls. In general the area of quartz diorite trends north- 
eastward from the upper part of the Purches Creek Basin. It may 
be that there am two separate intrusive mmes that form the Tal- 
keetne Mounhin batholith, one of which may be barren of metals, 
ar it may be thaf the apparent association of the mineralized veins 



with quartz diorite is only a local phenomenon and of no specis1 
significance. 

Throughout mmt of this district there are numerous s~mU veins 
composed of a gIassy quartz closely akin to pegmatite, md in these 
wins copper minerals such as chalcopyrite and barnib commonly 
occur. Such veins are clwely related to the country rock, and in 
plam they grade into it almost imperceptibly. It is probable that 
veins of this type contain no goEd of commercial importance, Simi- 
lar conditions exist in the Willow Creek district.8 

Mineralized quartz float is generally most abundank in those areas 
where the rocks are sheared nnd alickensided--a fact which suggests 
the influence of structure on mineralization and emphasizes the 
dasirability, in prospecting, of a careful examination of those areas 
in which there is svidence of shearing. 

The veins that carry the highest metal content usunlly contain 
minor amouta  of su lphid~ ,  and the vein material hss been frac- 
tnred by post-mineral movements. As a consequence the veins 
weather rapidly, are usually obscured by rock debris, and may even 
appear as amall depwssions and so remdn unrecognized. Although 
this tendency of the veins ta mupy depressions on the surface makes 
them dillkult to  examine, it may aid in their discovery, as in many 
plms veins and shear zones can be traced by these smal depressions. 

All assays of mineralized quartz taken from several localities in 
this region yielded at least a t m  of gold. It was n o t i d ,  however, 
that silver nnd copper inmeass in amount progressively northward 
from the Willow Creek d i s t r i c h  fact which suggests thet there 
may have been a tendency for the mineralizing solutions to become 
mom bbasic in thnt direction, with a p a h r  proportion of sulphides 
and less free gold. 

Ray: in his study of the Willow Greek district, found three dis- 
tinct types of veins, and the richest gold ore occurs only in the young- 
est type. In the area here considered the other two types of veins 
have been found. Evidence as to  the presence of the youngest type 
is inconclusive and can be proved only by further and more detailed 
prospecting. Alt.hough not enough work bas h e n  done to judify 
any final and deh i te  conclusions, it is possible that mineralization 
similar to that in the productive Willow Creek diskid axtended 
ta the northeast m d  north, and that gold-bearing veins may be 
found in the area between the hcads of Purches Creek and the Rash- 
witna River, although it is doubtful if the veins will be of FIS high 
grade as those in the Willow Creek district. 
In Alaska little attenkion hm been paid to the search for non- 

metallic minerals which in more accessible regions have commer- 

Bar, J. C, op. d& p. 189. 



cia1 hporbnce. Pegmatite is s type of rock that in many localities 
throughout the world contains valuable nonrneta1lic as well as metal- 
lic minerals. It is composed mainly of very large feldspar crystals 
and glassy quartz masses and usnally m n r s  as irregular veins or 
dikes in grandoritic rnases. Commercial minerals obtained from 
pegmatite are feldspar and mica, precious and semiprecious stones 
such as beryl, topaz, and some varieties of tourmaline and garnet, 
and metallic minerals containing tin and tungsten. Although no 
definite indications have yet been found that the granodiorites of 
the TaLkeetna Mountains contain pegmati& of value, the fact re- 
mains that there is an extensive area in which these rocks occur and 
in which some varieties of pgrnetites have h e n  found. The Alaska 
p ~ ~ ~ p e c t o r  should keep in mind the possibility of finding workable 
deposits of some of these nonrnehllic minerals. 




