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A GEOIX)G)IC RECONNAIL3EIANCE OF THE DENNIBON FORK 
DIBTRICT, ALASKA 

The Dannimn Fork dfhrict is s triangular area of abut  8,700. 
quara miles lying south of the sixty-fourth pardlel, west of the one 
hundred and forty-first meridian, and north of the Tanam River. Its 

Fmm G I n d u  map aho.rln% EoeCton of  the I)rmallon Fork diet 

I o c ~ h i n  i l lash is shown in Fire 1. This district is part of B larger 
gqpnphic unit ]mown as the P h - T a n a n e ,  region, about 40,000 
qnare miles in extent, which includes that part of Alaska lying 
between the Yukon and Tmns Rivers. 

1 



2 DENITISON FORK DBTRXOT, hLbsEk 

91 topographic and geologic reconnaimtmca of the Yukon-Tanana 
region is a msjor project which has engaged the attantion of the. 
United Sbtm Geological SSnrvey for many years* Topgraphic map- 
ping on a scale of 1 : 250,000 was begun in the Fortymde quadmgla 
by E. C. Bamrd  in 1898, and the remainder of the Yulron-Tansna 
region was mnpped in 1902 ta I910 by T. G. Chdine, D. C. Wither- 
e n ,  R. B. Oliver, J. %?. Bttgley, and G. T. Ford, The geologic 
mapping may Ix said to date fmm the mrliest traverses of the Yukon 
and Tanma Rivers, by S p m  and Brooks,* respectively, in 189% and 
1898; and geologic work has been cantinned intermittently to the 
preeent day by A. H. Brooks, A. J. Collier, L. M. Prindla, J. B. 
Mertie, jr., Q. C. Martin, R. M. Overbsck, Eliot Bliwhelder, and 
others. b this mport is not; s general trwtieg on the Yukon-Tmana 
xagion, it is mmwssq to give the rather lengthy geologic bibliog- 
raphy of the m p r h  nude by these men. Special reference, however, 
should bemsde b the work of L. M. Prindle during the period from 
l!?Q$ to 1911. Prinde's numerous published reports constitub the 
permanent plogic f omdabion upon which all gubseqnent work has 
been reared. 
The Yukon-Tmana mgion is divided into a number of a m  that 

have been treated as togographic and gsologic unite. Them include 
the Rampart district, the Fairbanks, Circle, and Fortymile quad- 
rangles, and the Dennison Fork district. Topographic and geologic 
reconndssance maps of all these areas except the I& have dread7 
been published. Although the topographic mapping of the Denni- 
son Fork district was completed more than 20 years ago, insufficient 
geologic data were aveiIable until recently to warrant the publica- 
tion of a geologic map of thia area. 

The esrIiRst work in the Dennkn Fork district was the travem 
of th0 Tanans River by Bmks  in 1898, in the onam of il trip from 
Slagway to Tanana by way of White Pm, the upper Yukon, and 
the White and Tanana Ri~em.  In 1899 B m b 4  made another trip 
from Lynn Canal to Eagle paralleling roughly on the muthwest his 
trip of the preceding year, by way of the Klehini River, Lake Rluane, 
the headwaters of the White md Nabesna Rivere, and the Tetling, 
Ladue, and FortJtmile Rivers. The part of thia trip from the Tetling 

%-, J. N., OeolW of the Tukw gold afatrfet, A h m h  : W. a, Wt, film Wfiteenth 
Ann. Report ,  pt 8, pp. 07-882. 1898. 

*nrools, A, H., A monnalrlanm in ths Tmma rod mite river barn; $lamb, fn 
1898: V. 8. Ocol. h m e y  Tweatleth Aaa, R e p t ,  pt. 7, pp. C B l d O g ,  1900. 
' m$l, A. Ha, Op. Clt. 

. r B r w k ~ ,  A. E, A remmmhana fivm Pyramid Harbor to Eagb M u 4  InJdiU 
a Bwcrlptlon ni the copper depwltl or the upper Whlte and Tanma Bivera: U. & QepL 
8urre3 Twentydrat Ann. Rept., pt. 2, pp. 8Ii1491, 1001. 



Riper to Eagle cwstituked the first traverse across the J)ennhn 
Fork dietrid proper, In 1905 L M. PrindJa mnda a @logic travarse 
horn fig19 to Fairbanks, in the oonrm of which he traversed about 
200 miles through the. a m  here designated the Dennbn Fork dis- 
trict, but no report of that work wag published. The thin sections 
of the igneous and metamorphic mcks of the Dennimn Fork district 
coll&ed in 1905, however, were subsequently studied by the writer, 
for camparison with similar mka in the Circle q u a d r q h ,  to the 
north. 

A repod by M e l d  ' upon a contiguous area in Canada should 
a h  be mentioned, for his work was of a aemidetniled nature, and 
the mprt has been mod helpful as a source of additional informs- 
tion dong the eastern limits of the Dennison Fork district. 

D* the Beasoa of 1928 the writer made another traverse of 
abont 893 m i h  through the Dennison Fork district, darting from 
Eagle and setarning thereta at the end of the m n .  Owing to 
an injury incnrred by one member of t h ~  pa* in the beginning 
of the Mason a late start was made; and as the placer-mining plants 
in the Fo+e didrid had also to be examined during the same 
mason, only 53 days was spent in the Dennison Fork df ict  proper. 

The mu* taken by B~woks in 1898 and 1899, by %ndle in 1905, 
and by the writer in 1928 are shown in Figure 9. The object of this 
trip WBS to cmdin&te the earlier geologic data of Broolrs snd 
Prindle and to obtain d c i a n t  additional information to warrant 
the pubfiation of a geologic msp. NeedIem to say a. hasty recon- 
naiseanca of 53 days through an area as large as this can yield only 
a most elementary understandimg of t h ~  regional geology and is 
mf6cient only to  block out the Larger geographic and geologic 
featum. 

The p m t  report is therefore a summary and generalized stab 
ment of the gqlogy of thia district, biwed upon the traverses of 
B m h 5  Prindle, md tbe writer. It serves, however, as a suitable 

' vehicle for the long-delayed pnblication of the topographic map. 
The publi~tion of this report may be regarded ns the completion of 
the fir& atage in the regional project of mapping tha Yukon-Tanana 
region. Subseguent work in this region will be devoted to more 
detailed ~tudies of the geology and mineralization. 



4 DENHISON. FORK DISTRICTt ALASKA * 
GEOGRAPHY 

This district is drained by tributaries of the Yukon and Tanana 
Xvars, but mainly by thoae of the Yukon, although it is much closer 
geographially to the Tanana. In fact, for over 50 miles within this 
district the Yukon-Tanma watershed is nowhere mom than 9 miles 
md at one p l m  only 2 miles from the Tanms River; the avemge 
distance is perhaps 5 miles. The Yukon =ver, on the other hmd, 

Fratram 2.-Bketcb map showing routes ot~raverws made by B m h ,  Prlndle, 
and Mertie # 

lies 100 miles to the northeast. The origin of this anomalous water- 
shed in the Deanison Fork district and the hidory of the streams 
that drain h m  it toward both rivers mnditute special physiographic 
probIems of great intered, *he solution of which will be obtained only 
by more detailed dudies. 

The Fortymile, Ladue, and Sixtymile Rivem are the &reams that 
drain nartheagtwwd from this district into the Yukon River. The 
Forbymile River and its tributaries drain nearly two-thirds of the 
area northe&& of the main watershed, the Ladue River nearly a 
third, rsnd the Sixtymile River less than 2 per cent. The M q u i t o  
and Dennison Forks of the Fortynib River, which are the only 



Fortpmile tributaries in this district, are characterized by wide, flat 
vallep, in their upper courses, particularly near the Tanma and 
h d u e  River divides. The= open headwater valleys are lake dotted, 
swampy, and for the most part timber covered and present great 
a c u i t y  to glrmmer travel with horses, although they are ideal for 
winter travel by dog sled. They range in width a% different places 
from 1 to 10 miles; the widest one is the valley of the Mosquito Fork 
of the Fortymile at  the point where it is joined by Wolf Creek. 
Another mwpicuous example is the mlley of the Dennison Fork 
of the Fortymile, which is 6 miles or mom in width at the point 
where it is joined by its East Fork. Plate 3, 0, shows the flats of 
Dennieon Fork, l o o k i i  downstream. The divides between these 
headwahr tributaries also are for the most part wide, open, swampy 
saddle for  example, the divide between the West Fork of the Den- 
nison Fork aad the Mosquito Fork, on the one hand, and the main 
D&n Fork on the other. The stmama in them upper stretches 
flow for the most part in narrow channels between shply  cut, banks 
of d t  and over beds of silt and vegetal msterial intersperd at places 
with ~ m d l  and imperfectly developed gravel bars. Of all the head- 
water. tributsries, only one, s tributary of Wolf Creek, heading 
apinst Smd Creek, is a typical mountain stream, chltracterized by 
e high gradient and welldeveloped gravel and boulder bars; and in 
going downstream this character changes 10 miles before the main 
Wolf Creek is reached, 

The Mosquito and Dennison Forks of the Fortymile emerge from 
thm headwshr flats into narrow constricted valleys downsham. 
At them points of change t.he stream gradients become higher, m 1 t r  
ing in the formation of narrow, incimd valley floors. The head- 
water valley gradients persist, however, and are represented by 
river tarraw which become more and mom conspicuaus downstream. 
The streams in these lower, later valleys of higher grndient flaw 
:dong as normal mountain streams, stwtches of sluggish water alter- 
nating with rHw where the water flows swiftly over coarse cobbles 
and boulders. Plate 3, A, shows the character of the Dennison Fork 
below ita forb, whem it flows in such a, constricted valley, and Plate 
3, B, shows a similar type of drainage, as exemplified by Liberty 
Cmk 
The  tributaries of the Ladue River that drain this diatrict are 

similar in some respects to the headwater tributaries of the Moquita 
end Denaison Forks of the Fortymile, but markedly different in 
others. T h e  larger streams, for example, flow for the rnost part 
between sheply cut banb and have only imperfectly developed gravel 
bars. The wlleys, on the other hand, are rather sharply inc id ,  and 
the atreams in general, particularly in their extreme headw~ters, have 
higher pdients .  Indeed, some of these streams in their extreme 



headw8ters flow very swift19 in narrow channels psvkd~witb gravel 
but bannded by m p  cut b m h  of finer dimentrrry md vegetal ma- 
terial which, though moved into the streams by the f6~ce  of d- 
fluxim, is aarried away as rapidly m it mcumnlah The physio- 
graphic diffemm between the valley of the badue River and the 
headwahr valleys of the Mosquito and Damison Forb of the Forty- 
mile wi l l  imtantly be revealed by an inspection of the topographic 
map of this district. (See pl. 1.) 

The a m  southwest of the Yukon-Tmana watershed i~ drained in 
reality by the Tananis River. At the southeast wrner of this district 
three small &reams, Mirror, Scottie, and Gardiner Creeh, named 
m order downstream, drain to the Tanana. In the northwestern part 
of this district Mansfield, e b r g e ,  and Band Creeks and the Hal9  
River, a l ~ o  named in order downdream, flow to the Tanana. Mid- 
way betwean t h e  two p u p  of streams the Putson-Tanans water- 
shed is so closa ta the Tanana River t h t  only short stream courses 
have developed. All the streams of this district flowing ta the 
Tanma ham rtbnomally clteep headwater gradients but ra1ativeIy 
low gradients farther downstream. Hence the upper   el ley slbpes 

I are steep and impinge abruptly against flatter and brader valley 
floors below. Some of thwe headwater gulchee are so steeply in- 
cised that they present a superficial msemblanice to glacial cirques; 
and they contrast markedly with the bmad, open low-gradient valley 
floors of the streams that drain northeastwa~d to the Yukon. Plate 
4, A, is a view lmking down the valley of George Creek and shows 
Ule h a d  valley of this creek, where it joins with the valley of the 
Tanana. 

The Tamna from the month of the Nnbema dowhdmm m i v e a  
a number of large tributaries from the southwd, which in order 
downstream are the Kalulma, Tetling, Tok, R o b e h n ,  Johnson, and 
Ger&h Rivers. Of these the Robwtmn and J o h m  Rivera, like the 
Chisma and N a h a ,  are swift mud-laden streams of glacial origin, 
and such, stmams stand in etrong contrast with the small sluggish 
clear-water creeb that enter the Chisam and Tmma Eiwm from 
the northeast. 

The Tmana from Bcottie b k  downstream followa the northst 
wall of the valley, except for a short distance blow the Tkling 
River, where the Tananrs swings in to the southwest side of the 
vahy. The Chisma grid the Tanma below Tanana C r h g  are 
swift b i d e d  stmams, but the Tanma s b v e  Tanam Crowing i~l 
canfined for the most part to one channel and is meandering! land in 
plwea eluggish. In this stretch the river flows in s broad gmrwl- 
ffoored vsIlay, which attains a maximum width of 20 mila or more. 
At the Tot ling Biper the valley becomes suddenly constricked to' a 



width of 4 milm, then gradually widens dmBtream to Tanana 
G&, b l o w  which it is only 2 milea wide. Tanam Crossing, 
a b u t  10 miles in an air line below the month of the Tok River, is 
regarded as She haad of navigation for light- power boats at 
ordinary stages of water, but small stamboats were taken well ap 
into the nppr Tanme River at  the time of the Chisana h p d e .  
Two stmkhes of rapid water on the Tmana, m e  s abort distance 
M o w  Tanana Crossing and the other below the mouth of tha Robert- 
Iwn River, have been named respectively the Cathedral and Tower 
Bluff Rapids, Neither of these rapids ia mgarded aa pertieularly 
dangerous to navipt ia  

BZLnm 

The Tanma River at the mouth of the H w  River flow8 at an 
altitude of about 1,800 feet above sea level, and this ie the low& 
point in this dbtrict. The Ladue River at the intemtion~tl bow- 
ary bsEI m nltitude of about 1,500 feet, and tha Dennison Fork, at the 
north edge of the district, about 1,m feet. The highest point in 
the &strict is Mount Fairplay, which js about 5,500 feet above sea 
l e d .  The maximum ~elief is therefore a b u t  4,200 feet. The aver- 
sga, relief, however, from the valley Aoora of the MoquiEo and Den- 
nison Forh and the Ladue River to the adjoining ridge tope, ie from 
1,600 to 2,500 feet. 

This district, like the rest of the Yukon-Tanana region, is part of 
the central plateau of interior AI'aska a d  is an upland country, 
characterized by more or leas even-topped ridges, which rim to alti- 
tudes of 2,500 to 4,000 feet. Plate 5,  A, looking norhast from the 
head of George Creek, ~hows  the character of this upland type of 
country. Long smooth spurs lead from the main ridgea down to 
the master streams. For the most part these ridges and spurs ma 
~epamhd from one another by narrow valleys, but the Mosquita 
and Demisw Forks of the Fortymile have developed in their head- 
waters wide valley8 about 2,000 feet above ws level, which serve to 
diversify this otherwise monotonous ridge topography. Nearfy 
everywhere these smooth ridge tnps afford exellent footing for men 
and horses and therefore constitute the usually traveled summer 
routes. In this part of the Yukon-Tanans regiofi the ridges have no 
uniform trend. A topographic anomaly worthy of special mention 
is the fact that the main Yukon-Tanana watershed has mi average 
altitude between 2$00 and 3,000 fwt and is therefone mu& lower 
than many of the. intervalley ridges farther nortl~east. This low 
watershed, however, so close to the Tanana is a I d  feature and not 
characteristic of the Yukon-Tanann region in general; for b the 
northwest hqp riv& like tha Qoodpaster, Salcha, and menrt dis- 



charge southwestward into the Tanma, and the main watershed lies 
h higher corntry which is nearly equidistant f-ram the Yukon and 
Tanann R i m .  

Throughont the Yukon-Tanana regian isolated peak- and domes 
stssnd up above the average ridgo level, making prominent bud- 
marks. The sharp peak of Mount Fairplay ia easily the most strik- 
ing topographic feature in this area and is visible for many miles in 
dl directions, Plate 4, B, is a near view of Molvlt Fairplsy from ,the 
northwest, showing also the group of high hills which surround it 
and constitute the Mount Feirplay igneous massif. Taylor Moun- 
tain, 20 miles north of Mount Fairplay, and Kechumstuk Mountain, 
30 miles northwest of Mount Fairplay, are two such highlands, but 
few af the others have received names. Taylor Mounta.in appears in - 

the background of Plates 5, B, and 6 , 0 ,  

This digtriCt has the typicah sub-Arctic climate of intarior Ataska, 
characterized by long cold winters and short but fairly warm snm- 
me= Climafic m r d s  were formerly kept by United States 
Weather Bumu obsarvem .gat KechumRtuk and Tanana Crossing, 
wi*n.this district, nnd at Chicken arid at a  tati ion on the North 
pork of the Fortymile River, just north of this district, but the obser- 
vations have now been discontinued. The climate of the Yukon- 
Tanma region is h o r n ,  however, jn a p r a l  way from similar 
observations made by the Weather Bureau at Eagle, Circle, Fort 
Yuhn, Ramparkg Tanana, and Fairbanks; a d  all available records 
indicate that the ~ n n u a l  precipitation is about 13. inches; of which 
about 30 per cent falls as mow. Thia average, how~ver, is taken 
from the records of stationa below 1,000 feet in altitude, and probably 
the precipitation in the mounhinous areas is somewhat higher. 

The mean temperature of the Yukon-Tanana region ranges from 
abut  60" for the month of July to about - 1V0 for Jmuav ; but 
a maximum summer temperature of 100° at Fort; Yukon and a mini- L 

mum winter tempernre of -T6* at Tanane ham been recordad by 
the Weath~r Buraau, In geneml about 53 days in the p a r  may 'be 
expected when the temperature will rim to  70° or higher and about 
125 days may l m  expected when the temperature will fall to zero 
or below. 

me summew vary G cherscter from. yeur to p a r  but for the most 
part are characterized by much h e  weather. Thunderstorms often 
come in June and July, and gome few summers have included pm- 
tracted periods of cloudy or rainy weather, bnt in general the pre- 

. cipitation is so Iight as ko classify this as a sremiarid ragion. The 
rather dm= vemtatisn on tho lower hill slopes and in the valleys 



mms to belie this classification, but it results from the fact that most 
of the precipitation is absorbd by heavg rn- which hold the 
water clme to h surface. Also mast of the alluvial deposits away 
from the main w8tetcoursea are frozen to great depths, thus restrict- 
ing the subsurface circulation land still further tending to hold the 
water at the mrface, 

PEOETATXOX 

Many vafieties of plants flourish in the &mison Fork district, but 
no plant collections were made by the writer. Vegetation is thickest 
on the alluvial valley floors, particularly close to the w a t a r c o ~ s ,  
where willows, aIders, and other plants form a dense bushy under- 
growth and timber reaches good size. dust above the valley floors, in 
the lower parts of spurs extending into the ~alleys, dame thickets of 
smell spruce are usually found. Farther up the dopes the trees 
become Bcaroer and the underbru~lh thins out. Timber line is about 
2,500 f& above ma level, but at the southwest side of this district, 
near the Tnnana, it is closer to 8,000 feet. Above timber line grass, 
mwm,  and low bushes still persist for another 1,000 feet. Just above 
timber line the dwarf black birch grows in places 5s a thick under- 
brush, h a w n  locally as " buck brush." 

Spruce, poplar, and birch are the common trees. Spruce is the 
most plentiful, ranging from the valley floora up to timber line. 
Spruce trees 18 inches or mom in diameter are found in the lower 
val,leys, and such timber afforda an adequate source of logs and lum- 
ber for local needs, Figure 3 shows the approximate distribution 
of timber in this district. Higher on the hill dopes the spruce be- 
comes smaller and more gnarly and has little usefulness except 
perhaps for firewwd. Poplar and white birch grow mainly on the 
uppar hill dopes. A little tamarack alm is found in the valleyys 
draining h the Tanana. One of the serious probIems of this region 
is the prevalence of forest fires. A large part of this district has at 
one time or another been burned over, so that the mpply of really 
goad timber is now rather m e w s .  Also, the destruction of the 
mosses by fire haa removed in considerable measure the regional 
sponge that formerly c o m r v d  the water apply. Hence many of 
the stremns-for example, the forks of the h d u e  River-srry very 
little water in summer--so little, in fact, that it is difficult to see how 
placer de@h could be sluiced during the summer in that area, if 
any were discovered. 

Gma for horses is obtained in tha valley bottoms, along the 
streams, and also at the upper edge of timber line, plarticulnrIy 
on mthward-facing slopes. Same pmepectors and miners have 
stated that the burning of an &ma f a w n  the subsequent growth 



of g m ~ ,  but tlh appesrs to be in f d  far kpom the truth. No 
gmod punpoae is served by the destmction of fore& by flre. 

Edible bemi- &re a h  common, of which the blueberry b perhaps 
mo& prized, for it ma- about July 80 8nd serves as fmh fruit 
dnring the f o l l d g  six we&. h w - b u ~ h  cranlmrrfw a h  nre 
very plentiful, but these, maturing the last of Augnst, we more in 
the natum of a winter fruit. At some plwbces, mainly in the vicinity 
of mttlernents, red rsspberies are found. Small gardens arre m i d  
wherever mttlements exist, ~ n d  potatoes, turnip, cabbage, lettuce, 
rhubarb, beets, carrots, and radishes are grown without difficulty. 

F r m  8.4)retch map showing dlntribntlm of  Umber In the Denniscrn Fork dlstrlct. 
Area sonth of the Tannna Rlver anmapped % 

TolrylCoes md-cumzmbers are a h  -raised in s little hothaw at 
Chicken. 

Alp- rn 

Cm'bou, m&, snd bear are the more common of the larger game 
animals of this district, and the caribou and .rnm constitute an 
"mprtmt sonme of food for the residents. Shwp appmr ta be 
absent in this are&, The csribou m b 1 e  in lsrge band8 In Angust 
and migrate %I:- the mmtry in herds of t h o m d s ,  and the specl- 
t a c k  of wch a pawing band is one of ,ft i m p k ~ e  sights of the 
country. Morn are found mainly in the large vallep, where the 



ground M swampy and ldm am ubnndant. B W  bears are fairly 
namemus everywhere, and in the higher hills the great grimly bear 
is found. 

Numerous fur-bearing animaIs also live in this district, hcluding 
the wolf, coyote, fox, lynx, marten, aquiml, weasel, beaver, and 
minEE. Other animals, such as porcupines, rabbits, and mice, are 
also faad .  The winter of 1927-28 was a particularly p d  om for 
tmppm of lynx, 
The native p m e  birds are ptarmigan and grouse, but in summer 

migratory game bids, such as ducks and g w ,  also visit the coun- 
try. M n y  other varieties of birds ham been recogmad in this 
district. Grayling, or Arctic trout, are the principal fish that inhabit 
the & r a m s .  

-S ASD C O M M ~ I C A T I O M  

The only wttlement of white people in the D e h n  Fork &a- 
bict  is at Tmana Cmsing, on the north side of the Tanana abwt 
20 mil= in an air line below the mouth of the Tok River.. Bn Episco- 
pal miasion wzm formerly located at  Tanma Crossing, but now this 
setrlement consists o d y  of a few traders. Chicken, one of the min- 
ing communities of the Fortymile district, lies just nodh of the Den- 
niaon Fork district and at the present time is the near& white settle- 
ment of any size to this district. Abut 50 people live at and a b w t  
Chicken. Plate 6, A, is a view of Chicken from the east. 

There are two native villages in this district. Om of them, 
Mandeld, ia abont 4 miles north of Tsnana Crossing, at the north 
edge of the Tanma Valley floor. As a matter of fact, most of the 
Manafield natives now l i ~ e  at or near Tanana. Crossing, but in their 
hunting season they go bak and forth to Mandeld and to MansfieId 
Lake. The other native village is Rechumstuk, on Kechumstuk 
Creek near iC& junction With the Mosquito Fork of the Fortpile. 
One white man dm has a cabin at Kechumstuk and a homestead 
farther up the Mosquito Fork where he puts up hay in summer for 
the use of his m and other dock at Chicken during the winter. 
The De&n Fork did& at present may be approached by trail 

from Eagle; by boat from Fortymile, Y. T,, to S h l  Creek and 
thence southward by trail; or by boat up the Tanane to Tansna 
C h g .  The didrid is practically without any white settlements 
and is inhabited o d y  by s few nativw and in winter by a few white 
trappers. The mail for Tanan8 Crossing w~ formerly distributed 
fmm Eagle and carried through this district by way of the Mosguito 
Fork and the head of the West Fuik of the Dennison Fork, but this 
iservim has been discontinued for mmral p m .  

Althoqh this district is practically unpopulated, it is nevertheless 
of intern tn record the conditions of transportation at Chicken, the 



12 DENNISON FORK DTSTRICT, ALASKA 

nekrest settlement of any size. The winter freight rate from Eagle 
do Chicken is from 6 to 7 cents a pound, and the summer rate 26 
cents a pound. From Fortymile, Y. T., to Chicken by way of the 
Fortymile River and Steel Creek the winter rate is 5 cents a pound, 
and much of the freight for Chicken enters by this route. Neither 
of these two routes is particularly suitable, either for Chicken or for 
the Dennison Fork district. The Eagle-Chicken trail crosses several 
drainage systems and has a number of hard climbs, so that it is a 
difficult trail both in summer and in winter. The Fortymile-Steel 
Creek route, or any other route from Fortymile, Y. T., has disadvan- 
tages caused by the detention of goods for inspection or payment 
of duty before crossing the international boundary. Two airplane 
landing fields are now available at and near Chicken, and it would 
seem that a part of the freight for this district might economically 
be transported by this method. Plate 6, G, with Taylor Mountain 
in the background, also shows the site of the new airplane landing 
field at  Chicken. I f  the Fortymile district in general is to have 
a revival of mining on a large scale, similar to the Fairbanks district, 
a good truck road should be built to connect with Grundler, the 
nearest point on the Richardson Highway, thus establishing connec- 
tion ~ 6 t h  the Alaska Railroad. 

GEOLOGY 

SEDIMENTARY ROCKS 

BIRCH CREEK SCHIST AND ASSOCIA!FED IGNEOUS ROCKS 

DISTIUBUTION 

The Birch Creek schist and associated metamorphic rocks of 
igneous origin form much of the bedrock in the eastern part of the 
Demison Fork district, in the basins of the Elrt%t Fork of the Den- 
nison Fork of the Fortymile and the Ladue and Sixtymile Rivers. 
Connecting with this main area, a smaller belt extends westward 
across the valleys of the West Fork of the Dennison Fork and the 
Mosquito Fork of the Fortymile and thence across Mansfield, George, 
and Sand Creeks to the Healy and Tanana Rivers. Two smaller 
outlying masses lie to the north, one centering around Kechumstuk 
Mountain and the other at the head of a northwest tributary of 
Wolf Creek. 

The exact boundaries of the Birch Creek schist have been inferred 
rather than accurately drawn at many places and therefore are to 
some extent diagrammatic. This is unavoidable where geologic 
mapping is based upon two or three linear traverses in an area as 
large as this. The contact lines between the Birch Creek schist and 
adjoining formations are particularly weak at the south and west 
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comers of the district, where unvisited areas of nwsiderabh $ze 
intervene between the Tanana traverse of B m h  in 1899 and the 
writer's traverse in 1928. Also, the lack of axea1,traversing has 
doubtless resultd in the. inclusion with the Birch C m k  d i s k  of 
small areas of Mesozoic and Tertiary ignsous rocks, particularly in 
the astern part of the district. 

One large group of metamorphic igneous rocks, known in Yukon 
Territory as the PeZly gneiss, has in this report k m  mapped with the 
Birch Creek schist, because this area has not been worked in sufficient 
detail to map these rocks separately. These pe ims  are particu- 
larly well developed at many localities in the eastern part of the 
Dennhn Fork district, whera they dorm a considerable part of the 
country rock. They weather at many places in such a manner as to 
produce isolated monoliths along the tops of otherwise smooth rid,-, 
f311ch weathering is shown in Platea 6, B, and 8, A. 

The Birch Creek schist and associated mh have been described 
so thoroughly by Prindle' in his reports on the Yukon-Tanana 
region that it seems unnecessary here to do more than summarize the 
general character of these &s and to point out the present mu- 
mnsus of opinion regarding their classification, osi gi n, and age. 

One important difference in classi ficakion should be mentioned. 
Prindle's report on the Fortpile quadrangJe ' contains the follow- 
ing statement : a Under the provisional designation of pre-Qrdo- 
vician ia incIuded here a complex of crystalline rocks, some of which 
are definitely sedimentary and some of which are as definitely of 
igneous origin." The name Birch Creek schist was not, to be mre, 
definitely applied to the pre-Ordovician complex in that report, but 

I it was mhquently applied to equivalent rocks in the Yukon-Tanana 
region, so that the designation Birch Creek schist came to be under- 
s t d  es incIuding aU the ancient metamorphic rocks of both sedi- 
men* and igneous origin. By a m n t  decision of the committee 
on geologic names of the Geological Survey, the name Birch Creek 
schist is to be r-icted to the pre-Cambrian mehmorphio rocks of 
sedimentary origin. Hence, in this report, where the metamorphic 
rocks of igneous origin have not been separately mapped, the desig- 
nation "Birch Creek schist and associated igneous mh" is used. 

Mrdie, L. I&., The gale plears OF the Fortymile, Bfrch Creek, and &(rbnnltu ngiono, 
AWLa : U. 8. Oeol, l m y  Bull. 231, pp. 27-41, 190M ; The Bbr@mile quadrangle, Yukon- 
Tnnana regfon, A l a o h :  U. R. QmZ, Buwey Bull. 375, pp. 16-18, 1900; A ~cologle recon- 
a=la%anm of the l~slrbanlrll qnudrangle. AIaakn: U. 9. Gml. B u m y  BUD. 626, pp. 55-38, 
IB-gf?. 1Hl3;  A R e o l ~ l c  reconnairrsaoee of the Clrcle qnadrangle, Almka: U. B. Geol. 
BawPy Bull. 688, pp. 23-26, 11113. 

* Prlndlr, L. M,, rtp. ct t .  (Ball .  3761, g. 16. 
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These mehmqhic wh of m d i m e n w  origin oonsid principally 
of quartzite, qumtzite schist, quartz-mica =hist, md &a &kt, 
with a minor proportion of W ~ ~ & C B O U S  and calcweoua @chist and 
c q d d l i n e  limedantt. Most of t b w  mh am completely xecryal- 
&zed, but in same of the more comptmt beds-for esmple, the 
quartaik-original detritrrl fabric and other evidenm of sedimen- 
tafp origin have been pragerved. In general, however, these rocks 
are characterhad by a foliated or laminated s h d m r e  of mndary 
origin, and many of them by a distorted foliate or crenulated fabric. 

The dominant minerals of them rocks am quartz and mica in 
varying proportions; the ac-ry minerals are feldspar, hydro- 
micas, cdcite, epidote, and iron oxides. Tha quartzites are massive 
rock almost frea of mica and under the micr08cope m seen to con- . 
skit mdnly of interlocking grains of quartz, much of which show8 
strain shadows under crossed nicol. prisms. The mica &ts are 
foliated r& composed mainly of laves of biotite and muscovite, 
with little quartz. All varietiee between these two extreme rmk 
types are found. Felthpathic quartz-mica schish dm .conskiiate rl. 

part of the sequence, and as these are partly of sedimentary origin 
and partly of igneous origin, their detailed mapping will constitute .. 
a difficult problem. Locally, where the rocks of the Birch Creek 
whist are in oontrrct with mas- of granitic rock, as in t h e  Moa~uito 
Fork area, magmatic material has been t rans fed  to the schwts, the 
rm2t being the development of several varieties of contd-metrunor- 
pbic minerals! mch as albite, staurolite, and garnet. The more mns- 
s in  rocks, such as quartzite and quartzite schist, are blieved to be 
near the b a s  of the Birch Creek schist, and it is a significant fact 
that such rwh are more prevalent in the Fortymile-Tananr district 
than the more micaoeous varieties. 
The mast abundant metarnorphia igneous rocfrs hem mapped with 

the Birch C m k  schist am those grouped under the name Pelly 
gneiss. These gneims are typically lighteolored rwb, having a 
mndary structure that ranges from tho regularly laminated gne& 
soid to the contorted schistose fabri-that is, texturally, all varia- 
tions may be men from rather massive gneiss to s fsldspatbic quartz- 
mica schist. The more typical gneissoid type is characterized by 
many augen, usultLly of feldspar, rarely of qua*, which range from 
3 in& in diameter downward to microscopic dimensions. (See pl. 
7, A,) Where the augen gneiss is highly developed, as on the ridge 
math of Liberty Creek, feldspar aagen are at places so thickly 
crowded together that it is difficult to obtain a specimen of the 
matrix. One hundred such angen, many of them as large as an inch 
in diameter, were counted in 1 square foot of a large slab of mck. 
Mmny of these are elongated in the ratio of 1 to 1%. 



Z%e Pelly gneiss consi& mainly of granitic m b  but includeu 
darker varieties of monzonitic, dioritic, and even gabbmic charade. 
TggtursUy also it grades into the feldspathic quarts-mica whish, 
m that the P a y  gneiss and related r& p m n t  &%cult problems 
in petrogenesig sed carbppbic mpresmtation. 

Under the microscop the range from originally granitic to gab 
broic types is even more evident. Rocb thait appear to be classifiable 
aa originally grsnib, quartz monomnit..a, granodiorite, quarts diorite, 
and quartz gabbro have been recognized. In the &tic t y p ~  
q-, orthoclase or microcline, albite, and mica seem to constitute 

A the essential mineral components; the accessory minerals are apatite, 
zkun, garnet, and magnetite, and the secondmy minerals quartz, 
~ericite, several varieties of chlorite, epidote, mlcite, and iron hy- 
droxides. Of the micas, biotite is much more common than musco- 
vite, but as these rocks veer toward feldapathic echist muscmite be- 
comes more common than biotite. The monaonitic and dioritic t y p  
contain mually both orthoclase and sodblime plagioclase in varying 
m o m t s ,  thougb in a few mch rocks orthoclase is entidy rtbssnt, 
O m n  hornblende becomes the prominent m&c mineral in place of 
mica, and titmite and mqpetita become more prominent among the 
accemory minerals. The quartz gabbmic types are cl~sely da ted  to 
the quartz diorites, in that hornblende, 8nd not pyroxene, still con- 
stitutes the main dark mineral, although the plagioclase is sufficiently 
bseic to m d e r  the designation quartz gabbro applicable. 

The constant and locally high percentage of albite among the 
alkali feldspars of the granitic gaeisses is perhaps ;the maat i n t e d -  
ing petrographic feature. In some specimens albite and orthoclase 
are present in a I : 1 mtio; in others a much smaller mount of albite 
m r a ;  and in some oligmlase rather than albite is present. The 

t albite of them mks appears ta be of three rather different types, 
One i~ the albite that replaas orthoclwe or pI~gimlase feldspar 
by the proem mmmonly designated albitktion. When orthoclaw 

3 
is replaced the mondaq products are larply &cite and albite. 
When p lag idw is replaced the Eime aeerns to be leached out, leav- 
ing a sanewhat porous mas  of albite, or more common2y oligoc1m, 
with sericitic and kaolinic by-products. Evidence of this process is 
most easily m n  in the granitic gneias, where augen of orthoclase 
show in places rims of albita, and more rarely the a w n  are entirely 
replaced by a whih gandar  mass of albite. 

The w n d  type of dbite is, in the opinion of the writer, original 
magmatic material. Such albite is intergrown with quartz and 
orthb~llam in a fabric that seema original, though the crjlstah m y  be 
d e d  or elongated as tr result of Iater deformation. Rarely 
graphic or p-khitic intergrowths occur. Much of this albih is un- 



twinned and, rrs it is not associated with mmndary products, requires 
d m  m t i n y  for it recognition under the microscope. . 

The third type is really characteristic of the feIdspsthic schists. 
This is the f amiLiar crystalloblastic albite that gmws like ottr~lih in 
the metamorphic mh, with many inclusions of the other sock- 
forming minerals. 

Other metamorphic igtmns rocks here mapped with the Birch 
h k  ahist include amphibo1it.a and hornblende, chlorite, epidote, * 

and &cite whists of a variety of types. Such rocks, though of 
minor extent in this area, will som&h6 have to ba distinguished 
from the Bireh Creek schist and mparatelp mapped. 

The structure of the Birch C m k  schist and related igneous m$s 
ia very complex, probably more than ordinarily so in this district 
on account of tbe deforrnative effects of younger intrnsive mh. 
This regional trend is reflected in the general courses of the  iso on 
nnd Mosquito Forks within this a m .  Tbs Tanana River apparently 
flows nearly at right angles to this structure and here at least does 

- not appear t o  be related ta the regional strike of the older mck& 
Just east of the Dennison Fork, betweea Taylor Monntain and 
Liberty Creek, occurs an infolded area of Paleozoic recks, which 
extend northward into the FortymiJe quadrangre, and the elongation 
of this infolded m a  in about parallel to this regional trend o f  the 
eleaa-N. 15" E. The prevailing dip of the cleavaga of the 
Birch Creek whist and related rocks is 15"-20" E., but this atti- 
tude iij by no mans  uniform. Some westward dips were recorded, 
and along the ridges south of Liberty Creek the elmvage of the 
Pelly gneiss is at places almost horisonbl. 

If the attitude of this clemvage had been induced principdly by 
the intrusive rocks of this area, the relationship might Im expected 
to appear along the e d p  of the larger granitic masses. In reality, 
however, the same general regional strike; and dip of kcletwage ap- 
pears ta prevail in the older rocks: west of the Dennison Fork, where 
the intrusive rocks occur, as between the Dennison Fork and the 
boundary, where intrusive rocks ara relatively scwrca. The granitic 
rocks, therefore, am not believed to be the principtbl or oven an im- 
portant factor in the development uf the present cleavage of these 
older mh. On the other hand, the older Paleozoic rocks likewise 
have the same general structure as the Birch Creek   chi st and related 
mlw. It is therefore inferred that the principal cleavage at p m n t  
observable in the Birch Greek whisk and Pelly gneiss was devel~p~cl 
prior to the injection of the granitic, rock and subsequent to the 
depmition of the older Paleozoic rocks. Plate 7, B, shows gneiss 
interlamimted with quartzite schiqt and the cleavage developed in 
both. The original structure of the Birch Creek schist and associated 
rocks, prior ta the development of the present cleavage,, may have 



been quite at varbnce with the present structure and is at bed a 
matter of mere conjecture. 

Tbe earliest g8010@c d e p t i o n s  of the ancient metamerphic rocks 
of this region are f onnd in the writing of D a w m  and M&nnelI,8 
b a d  upon their joint. eqdorrrtions in northwestern Canads and 
Alaska during 1887 and 1888. Dawsm originsl1y divided the 
ancient & into two subdivisions, as follows: 

L dn Wper series of gray and blackish, often Inlrtrans and mmetimw more 
or I e s ~  rniciwmms c a l m h f s t s  and qnartzltes, including beds of limestone of 
mderate thickness, often more or less dolomitic. 

2. A lower series of greenish and gray whirsts, gumrally feldapathlc or horn- 
b l W c  but often quartzme and i~~clnding distinctly mlcaceons and talcose 
$chis&, with mme bands of llmeatone, 

McConneU, who in addition to his work in Yukon Territory also 
travemd the Porcupine River and the Yukon from Fort Yukon up- 
s h a m  in 1888, likewise separated the crystalline rocks into two 
parts, as follows ; 
1. An upper &?fie# of &eared and tiltemd qnartaoAe schist, wltb which are 

amiated gweni~h chlorite-bearing whlsts, lustrous mlta whlsts, diabam, and 
Iserpenthea. InterWded wlth the mbkts are occasional bands of slate and 
crystalline Ilmwtone, broken at: placer by Igneouu fntmlona. 

2, 8 lmer &es conaisting of a gteat thlckn-s of well-folhteff mica 
gne- alternating with mica and hornblende d l s t a .  

Although Cambrian fossils had rmt besn found at that time north 
of British Columbia, both D a m n  and BIc6onnell reffaded the 
old& rocks of Yukon Territory and Msska as pm-~smbrisn. Later 
workers in Alaska, wisZling to be conservative in their geologic 
statements, designated them mocessively pm-De~onim, pre-Silurian, 
and pdrdavician;  but eventually, with the dixovery of Cam- 
brian faunas, the original designations of D a m n  and McConnell 
were substantiated. 
In 1891 an exp&tion in charge of Frederick Schwatka, with 

C, W. Hay~s  attached as p1Og;st, entered British Columbia by way 
of the Taku River and -thence ltraversed successively tha upper 
Yukon, Whib, Nisina, and lower Copper Rivers. Hayes presented 
no complete p 1 0 g i c  &ion, but hb no& mention particularly s 
mddish porphyritic g n e k i d  granite east of the Coaat Range in the 
Lake Ahklen country, which he regerded a Archaan. This forma- 

D a w m ,  O. Y., Report on an emlonttlon in the Yukon dlMdct, Nortbwwt Terrltow, 
and adjmcent portlon of BrItlrb Colnmbh: Canada &ol. Snwcq Ann, Rept., ml. 8, pp, 
1-185, 18811. YcConnell, R. Q., Repott otl an exploration fn the TQken rind Mackensle 
Bealum, Narthwcst Terrltorg : Canada -1. 8-g Ann. Rept., 701. 1, pp. 18D-14D. 1SW. 

Eapaa. C. W., Rrpeditloa through the Ynkoa district : Nat. Qew. M a s ,  701. 4, pp. 
117-1b9, 1888. 



#u - tion is pesib1y omlative with the gwiaeoid rocks of McCmmll'"s 
'lower series, but Hsyes may have inchdad some of the Mesozoic 
graaitic rock 
In 1890 Spnrr travemd tha entire length of the Y h ,  Pisiting 

dm the Fortpi le  district, end in him report wsa publiebed the first 
g~ologic &ion applicable particularly to BlaalE& The metamor- 
phic rub were divided by Spun into thm pa- upper wries, 
called the Fortpi le  series," mmisting of intem1std marble and 
quartsite, with hornblendic, micaworn, garnetifemus, and graphitic 
gchiate; a lower seriea, called the Birch Creek "mries? colaposed 
mainly of quartzite, quartzite whist, and quartz-mica schist, with a 
minor pmportioa of ~chiite of igneona origin ; and 8 so-called basaI 
granite, or granite p a i m ,  which Spurr, like Dawm, McConnell, 
and H a p ,  believed h be the geologic basement of the region. 
h 1898, two years s f h r  Spurr's work, Brooku made s trip from 

Skagwny to Tanma by way of White Pass, the upper Yukon, gnd 

the Whits and Tanana Rivers, Brmb divided the ancient crystnl- 
line rocks into two parts, to the upper of which two names were 
applied, because these rocks occurred at  widely separated locnlitiea 
and could not IM correlated. One of these was the " Nasina aeries," 
consisting of a variety of whistose rocks, mainly of clastic origin, 
and some l M o n e .  The type locality for the " Nasina wries '' was 
along the lower White River, The other series, mZld the Tnnann 
~ ~ ~ h i s t q "  c m p ~  out in three areas along the Tanma River and con- 
sists dominantly of m e h i d  and d i d m a  rocka, mainly of mica- 
ceous, cdcareo~~s, and graphitic schists. The lower division was 
termed the "LOnei&c series" and, as the name indicatw* consists 
dominmtly of p isso id  and m h i d  racks, mainly of granitic origin. 
Broolts, though he followed cartopphially the interpretation of 
Dawwn, McComeU, H a y ,  and Bpurr, waa the first to q u d o n  
seriaudg tha basal nature and Amhean agw of this g n e k  
In 1889 Bmolm " made another trip from Lynn cabal to Eagle, 

paralleling roughly on the southwest his trip of the pmxdhg  year, 
by way of the Wehini River, Lake Kluene, the headwaters of the 
White and Nabsna Rivers, and the Tetling, Ladue, and Fadpi le  
Rivers. In the report describing the work of this expedition Bmks 
used the name " Kotlo series " to designate all the matsmorphic roch 
of dominantly sedimentary origin, which he correlated with the 
" Fortpila " and Birch C m k  " series '' and with the " Nasina series " 
* m w ;  s. a, acorm oi thc I ~ W  m a  almct, w : u. 8. -1. S U ~  m m t b  

Ann. RePt, pr 8, pp- 87-882, 1888, 
UBmob,  A H, A r t r c ~ ~ l - n m  la tbc Tasalu and Wblta Bimr b*.iPq Amah, En 

1BsB: U. 8. Gml. Burrs7 Twentieth h e .  Bept., pt. 7. pp. 481400,  1900. 
B m  A. H., A remnnalssance from Pyramld Burm ta mule Clw, Iuchd- 

Ing a damlptlon of the copper depoRltn of the npger W h i t e  And Ts- Rlwm: U. 8. 
Qml. Purvey h e n t p f l m t  Ann. R ~ p t . ,  pt. 2, pp. 381-891, 1800. 



and the UTanma schisk" The age of the Kotlo mrim was givm 
lssl bwar Paleozoic and pre-Cambrian. He dm wparah3 the 

Gtneikc series," M befoq but included with the ancient jgnekic 
roch, for carbgmpbic purposes, m n y  of the d v e ,  nometamor- 
phic granitic ro& of much later origin, particularly in, the Fortymile 
and L d ~ e  Rimr B a s k  
In the meanwhib, in 1899, McConnelll' had begun his s&- 

t detaild p;eologic studies in the Klondike gold fidds, and in 1905 the 
mdts of this work up to 1908 were published. McConnefl's geu- 
logic map, published on a scale of 2 miles to the inch, reprwmtrr 
the h t  s u m 2  attempt to subdivide the old whisbse mks into 
weU-defbed, mappable units, based upon the origin and relative 
age of the sewmi formations. This mtion, h u m  it provih  the 
founhtion far p m n t  pre-Cambrian subdivision and nomenclature 
m Yukon Territory and Alaska, i s  given in full herewith : 
I. Ktondh d m :  

(a) 8erfcite and chlorite schists, derived from tbe alhraiw of addie 
bade mporgbpTttic igoeoug l-mks. 

( 8 )  Pelb g n e h  derived from the alteration of granite prgm gnQ 

sn- porpbm. 
2. Mumebide group: Altered dfabase, p a d n g  at some lo~lIltIea Inb m t L n e .  
8. Nadnn mrles: Quartzite, qnerhtte schkt, and quartz-mlca whlat, with 

some bands of chlorite and actlnollte whist and crystalline limestorre. 

In this classification the term '' NaBina series," p r o p o d  by Brooks, 
was retained md was restricted to the ancient crystalline rocb  
dominantly of sdmenhry origin; the igneous members of the 
metamorphic complex were ~parately mapped. The term PeIIy 
gn&m WBS here used for the first time to designate the pocks pre- 
viously ddescribed by McConnelE, Hayes, and Sjurr as fundamental 
gneissea These rocks were also described by Brooks, but nowhere 

F in Bmh's writings prior to McComU's mandike report lm the 
writer been able to discover the designation Pelly gneiss. Perhaps 
the term was proposed by Brooks in correspondence with McCon- 

I 
e nall, who acmpted it. In any event, Pelly gneiss is an approgriate 

name- for these r&. McConnell also recognized that the Klondike 
'Cmyies," of which he considered the Pelly gneiss iss form s part, is 
in enera1 of later origin than the rnetamorphwed clastic rocks, 
reprmmted by the N* ~ r i a s . "  Finally, the two subdivisions 
of the Klondike series were believed to  be of much the same age 
and magmatic origin, the Pelly gnek  rapremting the deep-seated 
intrusive m k a ,  and the &cite schist the mficial  phases of the wsme 
magma. 



From 1903 to 1911 the study of the m&mt crystdine mkR wag 
continued by L. M, Prindle, in the Yukon-Tsnana region of Alaska- 
Pindle published numerous reports, of which three l4 may be taken 
as typical of tha growth of howledge reffarding these older meta- 
morphic rocks. In the first of these three report63 the preexisting 
series and group names were ignored, and all the mka corresponding 
to  the " Nmina, " and Klondike " series " and the Pelly gneiss were 
grouped under the d e s i ~ n t i o n  prs-Ordovician rocks end described 
as consisting of quartzite, quarteib schist, calcarsous quartzite whist, 
quartz-biotita schist, garnetiierousl nies schist, hornblende schist, 
carbonaceous =hi&, crystalline limestone, biotita gneiss, hornblende- 
plagioclaso gneiss, and biotite augm gneim. 

In his Fairbanlas and Circle reports Prindle, following the usaga 
proposed by Brooks," changed Spurn's name Birch Creek " series " 
to Birch C m k  whi& but used thia name to designs the pre- 
Ordovician metamorphic rocks of this ragion, regardless of their 
character and origin, thus including metamorphic igneous rocks, 

I such BR the Klondike '&series'' and the Pelly gnek. h view of 
the specific use to which the term " Naaina" had been applied by 
McConneI1, the mlection of a different hrm wns perhaps justified, 
if a group tern for all the pre-Ordovician metamorphic rocks was 
necessary. The term Birch Creek "sari=," however, hid been most 
loosely defined by Spurr, and the new term Birch Creek schist had 

I 
perfom ta be mpanded to include not only the original Birch Creek 
'' series "bat a h  some undetermined part of Spurr's '' Fortymile 
wries:' which was even more loosely defined; moreover, t h e  term 
S' Fortymile series was never used by any geologist subsequent to  
Spurr. In oiew of these facts and of the confusion likely to df 
from the n e  of the G m  Birch Creek, it would have been bttai. 
at that time to uae soma other group name for the crj~talline mks ,  
as was later dona by Cairnes. However, the term Birch Creek h w  
now become sa deeply rooted in geologic literature, particularly 
in the Alaskan likmture, that its continued use in some fonn or 
other' is almost n-ary. 

More or less concomitantly with FrindIe'~ work in the Yukun- 
Tanana region, Brooks,'# Prindle," and Capps IT a h  studied these 
crystalline rocks south of the Tanma, dong the north flank of the 

WPrladle, L M., Tba Fortmatte qaadmagle, Yukau-Tansus Man, M m h  : TJ. El. Q w x .  
H u m  Bull. 816, 1808: A gmloMc remnnalssance of  the Fatrbmh qmdmngl& h k a :  
U. 8. Owl. 8urvel Bulk B2&. 1015: A w l o g i c  remnnalesante of the Circle qaadrmgle, 
hlsala: U. 8,  Owl. Survey Ru11. 538, lDI3 .  

Y H r n k ~ ,  A. IT., The Mount McKinley reglw, Alaska: U. €3. -1. Snrve~ Fmf. P q m  
70, pp. 50. Bb, 1 S l l .  
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Range. The generat m I t  of them stndies was the group- 
ing of all the metamorphic rocks, both of sedimentary and igneous 
origin, under the general heading Birch Creek schist, with an age 
agsigment of pre-Ordovician. One very significant fact which re- 
sulted from this work was the recognition and differentiation of a 
p u p  of augen gneisses and metamorphosed igneous schists, to 
which the name Totatlanika schist was later applied by Capps. The 

r age of the Totatlsnika, however, was not determined beyond the 
fact that atjt was younger than the Birch Creek schist and older than 
Carbonifemus, 

A Mention should rlsa be made of the geologic work of Cairnes la 

during 1909 and 1910 in thc Wheaton and Atlin districts, The 
metamorphic MI+% of both these districts, known as the Mount 
Stevens group, were cIassified in the AtIin report as lower Paleo- 
zoic. But the significant statement here appeared for the first time 
that the gneissas of the Atlin district mem to correspond with the 
Pelly greisa, which is pmibly of early Paleozoic age. 

During 1911 and 1912 a geologic study of the international bound- 
ary between the Yukon and Porcupine Rivera was made by Gairnes,'O 
in connection with the international bundary s~lrvey. In this work 
Cairnes djsqvemd Cambrian fossils, and, nlalthough these f ossila 
were Upper Cambrian, he mvertheless felt justified, from his strati- 
graphic section, in referring the underlying metamorphic rocks ta 
the pre-Cambrian. Being unable, however, to discriminate along the 
boundary the subdivisions of the pre-Cambrian proposed by McCon. 
nell in the Klondike district, he proposed a now name, Yukon p u p  
" to  include all these older metamorphosed, mhistose and gneissoid 
roch of both sedimentary and igneous origin?' Th j s term, it wf I1 ba 
noted, i~ €he exact equivalent of the Birch Creek schist as redefined 

L by Brooh and f ind la  in 1902. 
Similarly in 1913 Cairnaa " again umd the tern Yukon group " 

to designate the mice, whist, quartz-mica schist, quartzite schist, 
schbhse quartzite, and schistose amphibolite of the upper White 
River district, and referred these rocks quRstionabIy to  the pre. 
Cambrian, with no special reference to the PeIly gneips. Again, in 
1916 he u d  the term Yukon p u p  in the same sensen but reverted 
to the origins1 idea that the Pelly gneim wrts an integral part of 
this pre-Cambrian sequence. 

"Cnirnes, D. D.. Thm WhWbea ddlstrlct, Yukon 'Mrrlm : Canada QmL SUPPOJ Mtm. 81, 
1912; Pottion8 o? tbe AtUn dlatrtct, Brltloh Colnmbla: Cmnadn Gwl. Buwey Mem B't, 
1919. 
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yvV The next conhibution t~ pre-Cmbrian dass;fimtion md admen- 
elaturn in A l d a .  and Yukon Territory was a paper by Cockf~dd *' 
efllb6dying the nasultg of his mmidetailed atndies, dming 1917, in a 
reletivelyr mall  .are& in the Sixtymile and h d n e  River Valleys, 
ndjoining tha :international boundary. CocHeld attempted the 
cartographic mpnration of the Yukon group into four members, and 
even if the field diderentiations are difficult to folIow comidantly 
the information conveyed by thia effrt mom than ocmpenwte6 for L 

any imperfections of mapping. His section is m follows: 
L Qraflite snetss. 
2. bmpbimtm. 
a sericltic ~ n d  dxbritic whiata. mainly of ignmua orlglIL 
4. Nab series, at the baee of the section, conabthg of marblte, gun*- 

mica d b t n l  mica mhhts. aheared conglomerata, graphite achistP1, aad crystal- 
line Ilmestona 

The granite g m h  is cornlafed with the Pellj @&is, but it is 
not made e p ~ r t  of the slondike " wries," where McConn~U placed 
it, but is considered to be intrusive into and thedore later hhn tha 
Rlondike "series."' The amphiblitea of division 2 we in part of 
igneous origin and in part of sedimentary origin and am probably 
for the most prt younger than the wcks of the '' Nasina series " but 
~lefinjhly older iihm the gneias. Their age relation Eo the mricite 
nnd chlorite schists, however, is undetermined. The " Nagina mries " 
comprises the oldeat metamorphic rob of tlre region, nnd these are 
considered to be dominantly of wdimentary origin. 

Additional dats bearing on the age of the Birch-Creek schist are 
cbntained in a recent report,PB Fossils a n t  were fomd in the early 
Paleozoic rocks along the Yukon nesr Eagle have been determined 
by C. E. &SEW, of the United States Sational Museum, as early 
Middb Cambrian. Other rocks that rmderlie the fossilifemua beds m 
and overlie the Birkh Creek schist mike even more certain the +con- 

- clusion reached by Cairnes thqt the Birch Creek schist is definitely 
of prdrambrian age. 
The United States Geological Survey now d e b  khe dame Birch 

Creek schist to the pre-Cambrian metamorphic rocks vf sedirnen- 
tary origin. By this nsage the term Birch Creek schist becoma 
the strict malog of the Canadian term " Nssina series." There- 
fore, in the futum, where it is necessary tu map collectively all the 
pre-Cambrian metamorphic rocks, of both sedimentary and igneous 
origin, two alternatives p-t thmselvea, A group name, such as 
the Canadim term Yukon group, might be used to dedgnats all tho 

= w e l d ,  W. & lE ,Ut t  md -due Rlvern arm,'~okoa Terr l to~ :  Canada Qeol. 
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pr&nmbrian &, or the geologic explanation mny mad Birch 
C d  s~hist and associekd igneow rocks," or some rimaar title. 
In view of tha long aseociation of the expression Bimh Creak mhist 
with the ancient crystalline r& in Alaska, the latter usage appears 
preferable. As no attempt baa yet been m d e  in the Ynkon-Tanma 
region-to map eeparately the metamorphic igneous rocb of the pre- 
Cambrian quence, no system, aeries, or formational namm other 
than Birch Creek schist are officially recognized. 

This restriction of the term Birch Creek schist to  the pre-Cambrian 
metamorphic m b  of sedimentary origin leaves open the question of 
the age of the associated metamorphic rocks of igneous origin. Of 
mch & the granitic gneiss, called by the Geological Surrey of 
Canada the Pellg gneiss, is the most conspicuous and most easily 
identsd in the Dennison Fork district. This gneiss is known defi- 
nitely to intrude some of the mare massiv-s mks of the Birch Creek 
schist, mch as tha quartzite and quartzite schist, which, hewever, 
are believed to belong well down in the, sequence of t h m  ancient 
&. A h  it i known to be intruded by the Mesozoic granitic 
rocks, ns shown in Plate 8, A. But it can not tm proved from the field 
evidence alone that the gneiss is younger than a11 of the Birch Creek 
schist, though such may in fact be true. The pomible correlation of 
the Pelly p e k  with the Totathnika schist has 'already, been ~ u g -  
pted Again& this correlation, however, is tbs fact that the *otat- 
lanika whist appears to cu~lgiSt mainly of metamorphosed rhyolite 
porphyry, of sar6ciaI origin. As the Totatlanikw mhi&.nlm apprB 
to be dehitely younger than the Birch Creek achist, this correlation 
should not at present be made. If, however, the Totsttanika schist 
is subsequently traced eastward into Yukon Territory, its reletion to 
the Klondike schist m d  Pelly gneiss may be discovered. At present 

I aU that may definitely be said of the age of the Pelly gneiw is that 
it is yonnger than  the oldest mb=s of the Birch Creek schist and 
may W b l y  be as young as emif Paleozoic. 

Two sreas of metamorphd Paleozoic mks a& known within 
the D e m h n  Fork district, snd other a m  of similar rocb may also 
be present. One of the known area5 is along the east side of the 
Dennison Fork, at, the north edge 02 the di&rict, and continu& north- 
w a d  into the Fortpile quadrangle, where it forms the bedrock on 
the South Fork of the Fortynib River downstream from the mouth 
cf the Deriribn Fork. The other area is along the northad gide of 
the Tanana River, mainly in the basin of lower Gardiner C m k .  



This aree, which was not visited by the writer, was originally mapped 
by Brmh '* as park of his '' Tmana schists." 

The m k s  dong the Dennison Fork are a part of the squenee that 
has been examined by Prindle " in the Fortymile quadnmg1e.- They 
consist, according Co Prindle, of green and black phyllite, cherty 
slate, greenstone, serpentine, quartzite, and limestone. The green- 
stonea are particularly noticeable where outcrops are poor. 
T h e  rocks along the northeast side of the Tanma River above the 

Wabesna are described by 'Brooks " as dominantly calcamns %hist, 
interbedded with phyllite, The calcareous schist is &ray and in 
places finely banded, and in thin section it shows elastic grains of 
quartz, orthwlase, and plagioclase, both rounded and angular, m- 
menM by calcite. The presence of so much feldspathic material in 
t h m  schists suggested rto Brooks that they may have been derived 
in part from the disintegration of his "(meipsic series," now known 
as ihe PeIly gneiss. 

Practically nothing is known of the details of s h d u r e  in these 
rocks. In the Dennison Fork area, as previously mentioned, they ap- 
pear to trend N. 15' E., mughly parallel to the cleavage of the Birch 
Greek and m i n e d  gneiss. Them rocks are dearly less meta- 
morphosed than the pre-Cambrian rmh. It is therefore believed 
that these nndiflemntiated Paleozoic rocks were principally deformed 
at the time when the l a m  clesvage was denloped in the rocks of 
the Birch Creek schist, although the Birch Creek may have been 
repeatedly metamorphosed prior to that t h e .  

- 
No f o d a  have been found in these r d m  within the Bnnison r 

Fork district, but jnst im the north, in the Fortpile quadrangle, on 
the Fortymile ~ i v e r  a quarter of s mile below the mouth of Xqm- 
lgon Greek (locality 7AP89$, Prindle found some orpnic remains C 
in them. Acmrdmg to E. M. Kindla, these fossils conskt of crinoid 
stems of little diagnostic value, but nevsrtheless they serve to show 
the Paleozoic age of these rocksl and to separate them distinctly from 
the more metamomhosed Birch Creek schist. Crinoids are not mm- 
monly found in rocks older than Ordovician, and therefom mcb 
m a i m ,  considered without reference to any other fowils, justify 
only the designation post-Cambrian for these kwh. Another mllec- 

M B r m b ,  A. E, A mmnimance in the 'Pamna and mite Bker bkalnq &wh: U. 8. 
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tion of fossils was made by Prindle from rocks of the same general 
character in the Cirda quadrangle, about 40 milw west of Ettgle 
(locality 4AP448), and these were doubtfdy referred by Kindle to 
. Z a p k d & t  ap., thus suggesting a Silurian or Devonian age. It is 
very unlikely that any Carboniferous rocks axe included in this 
group, because the marine Carbaniferous rocks of this region are 
highly f-iliferaua, and metamorphism has not been suficiently 
intense in these roclcs to obliterate fossils. They may be in part of 
Devonian age, but if so they are more metamorphosed than most of 
the Devonian rocks of this region. The included penstonas are 
more likely to be of Devonian age than the altered sediments. The 
sedimentary rmks of this group may well be in part or altogether 
Silurian. The only designation at present justified, however, is early 
Paleozoic. 

R& mapped by Bmob zr as the W e M e y  formation are found 
in the southeast comer of the Dennison Fork district, south of Mimor , 
Creek, and aZso west of Chisana River. 

These rmks were not seen by the writer, snd the following quota- 
tion from BmbH report gives all the available inform&ion regard- 
ing them: 

Thia formation can be roughly dIvIded into two parta, the lower eonnistfng 
of a coarse masalve conglomerate interlarded with a few beds of clay date, 
while the upper part consists almost entirely of day slate. * Some 
dikea were obwmed mrtthg the slate, bnt thew are of  m?c~dal'y imgo&nce, 
and tbe *rim consis& essentially of mdlmentary rocks. * The con- 
glomemte i a  very massive and e m s  to bave been but little air- by the 
deformati.011 w b u .  has locally cmsdderably aItered the a d a t e d  slates. The 
pebblm a5 the ~mgbmemte mrg-in fdm from a fraction of an .inchtta 18 Inehw,. 
in diameter. The cement is siliceous and ferruginons, giving a reddish color 
after weathering. The pebbles are very largely identical with the more maaalve 
phases of the peenstone wWt &ea It fs a atrilring fact that while the 
pebbles have been very largely derived from the greenstwe, they are for the 
most prt maepfve. Tbe deformation, therefare, which has altered the green- 
stones mast have Wen place &ce the deposition of the conglomerate and -a 
to have affect& the codmerate iWlP comparattvely Uttle. Mawive quartsite 
pebbles whew derivation B unknown were also found in the conglomerate. The 
clay slate I s  a blue rock having nsnal4 IUI even fracture and frequently con- 
tahlng a comIderabIe pperewtaw of carbonackws matter. Ihally, the slate is 
altemd to a phg1Mte containing condderable mrlcite. !l%b fs m l t y  aotiee- 
able along the Ilnm of fanlthtng found In tbe Mirror Ore& Pnlley, * The 
slate8 where altered frequently contain quartz veins. 

a Brmks, 4, E., op. dt., mapa 24, 25, pp. 470-472. 



%&< Tbz We&- fomtlon merlie~ ths grwmkme mMs& unconimt1ab4. fta 
utrhs are appr&mnteIs northweat and aoutbwst, and it mum gs a 
of c)oq+ foWs, wbich are more or less faulted and are averturned to welit. 

* ;Aloti&t the northern toarm of the masa cDnrddmbZe fanltlng h a  
w n  *I. and it dim m t l y  Klward the peenstone. 

The probable minimum thickness of the W ~ U d e y  formation is 
given by Brooka as between 1,000 and 2,000 feat, dthough no exact 
mw1sUFernenb were msda. 

One collection of fossils wm made by B m b  from the WsUeSr~y 
formation, at a point about 15 miles southeast of the mouth of Mirror 
Creek, in the valley of the Snag River, The report of Charlm 
Schuchert *8 on the f mils is as follows : 

The mmt abpndamt apeciea m n t  is a amall Nw%& having the m-1 
appearance of Muds &&a Hall and ~ h j t i l e l d  and N. #rWifom& Ha14 of 
the M1Mb DeponEan. On tbe otber hand, dnce Nucnlas are generally present 
Sn faunas of the Devonfan and Cabonlie- it k at p m n t  impassible to any 
to which d tbeae two sgdemsl. the f wIls in 'mmtion belong. That the age of 
this Nw&m can not be yonn#er than the Carbenlfmons L mved by the fact 
that mwlated with them b a fragment o i  a tboraclc merit la pbnra) of 
a trilobite. Hnc~loid $enera are known m h o n t  the gm1ogtc coluntn, begin- 
ning with the OrdovIefm sgetem, but the aspect of the Tanana W e a  IB more 
that of kte tbgn early P a l W c  Ume* 

A cloeelg mUed Beikophm IE aim grsmt, but since the unly wedmen i a  
very ermH end show8 no BUT- ommsnhtlon, it ham no pnl'IYcnLar -ti- 
graphlo vdae. 

At the time when this mllection wm made few Pdemoic f a d s  
ha8 beeen collseted in Alaska, and therefore it was not possibIe to 
compare them fads with other Alaskan faunas of Devonian or 
Carbonifemu ag~. At present it may be stated that i v d  and 
B e ~ h m p h  hake not been found in the Middle Devonian rocks of 
the Chi~itna-White River and Broad Pam districts to the muth md 
southmt ; nor am t h w  genere, k n m  either in the Middle D e v s h  
f a m a  of the Porcupine and upper Yakon Rivem or in the Upper 
Devonian fauna, of northern Alaska. Oa the other hsnd, both t h w  
genera trre well known in the Carbniferous of interior and northern 
Alaska, particularly in rocks of 1Mlipskippim age.. Although t h e  
fa& m y  not be taken as ab1ute proof of the Carboniferous age 
of the Wellwley formation, they nevertheleers sag@ it strongly, 
pr~Piad the original generic deteminatiom are mmct. 

CEETACEOUB OR - A ~  m K S  

DE8mmUTIOX ' 

The distribution of th~ Cretaceous or T&ary rocb b.*e Denpi- 
son Fork d h i c t  is mod imperfectly known. .From the mtes of 

Brooku, A. H., og. dL, p. 472. 



B m h m  a mall a m  of such & is believed to exist dong the 
no~th Bide of the Tanma River a few miles  below the Tok River, 
and this n m  hss been indicated on the map. From reports by ?pros- 
pectora such m b  are also believed to exist mrnewhere in the valley 
of Cement Creek md prhaps in the  alley of Liberty Creek; bat 
them wcumnce9 have not been sem by the writer, and their posi- 
tions are not sufficiently well known to justify plrtcing them on the 
map. Some obmm markings resembling plant remaims have slm 
been m a  near Mount Fairplay, and a mall  area of such rocks mmy 
poaai'bly be present there. 

Along the Tmltna River below the Tok, according to Brmb'~ field 
notes, 8 feet of fine yellow ~andy shde is e x p d  on the river bmk, 
overlain by coarse feldspathic sandstone- and conglomerate. The 
g m h  of the smd&one am rounded, but otherwise the mdstona 
ckmly regembbs an arkose and must be close ta pnite,  which is 
believed to be the parent mk. The h e  yellow sandy shale con- 
tains a few obscure vegetal remains. 
In pneral, these Cretaceous or Tertiary rocksl consist of gaudstone, 

g hale, and conglomerate and contain dm beds of lignitic cod. Just 
north of the Dennimn Fork diarict theae rocks form tr part of the 
Idrock in the vdley of Chicken Creek, where they have beefh ex- 
amined by the writer. Opposite the town of C h i c h  they consist 
of be-grained cmam-colored to yellowish-brown sandstone, drab 
shale, and beds of congEomerate. The sandstone is loosely consoli- 
dated and conbins numerous carbonaceoue stmalm, ferruginons 
nodd- and here and there angular to subangular pebbles of chert 
as much as an inch in diamebc. The shale is soft and dishtegrrmtes 
rapidly, to clay on exposure ta the atmosphere. M o w  Chicken the 
bedrack has hen uncovered along the west side of Chicken Creek by 
placer mining, and t h e  rock nre seen to be essentially. the same. 
T h e  pebbIes of the mnglomerafe,consist of rhyolite, qua*, o green 
mflaceow tuff, and other t y w  of mk. The shale conhim numer- 
OW ironstone concretions, in some of which are imperfect impressions 
of leaves. No coal beds were not& st thia locality, but aome of the 
beds- of shale are highly carbonaceous. 
On Nepo1eon Creek, likewise in the Fortymile these 

mks unconf ormably overlie the undifferen tinted Paleozoic rock  
The base is a 15-foot breccia, composed of fragments 4 inches or less 
in diameter of the underlying green phyllitic rocks, with zr sandy 

' ~ ~ 4  d H., oP. &, p. 178, 
'Ptfndb E X, T h e ' F O ~ m ! i e  qnadmnm, Ynk~n-'hmnr w n .  m: V. in MI, 

flu- Bull. 876, pp. 2.1-25, 1800. 



, . matrix. Above this is 4 feet of bluish argillaceous rock, overlain by 
20 feet of breccia, which in turn is followed by alternating be& of 
shale and conglomerate. 

Everywhere these Tertisry rocks are folded, and at some places 
they dip at high angles. At the Napoleon Creek locality they were 
observed by Frindle standing at &n angle of 4O0; and at the bottom 
of a shaft near Chicken coal beds stand practically on end. Their 
unconformlable relation to the underlying Paleozoic rocks is unques- 
tionable. 

A n a l p  of the coal from this formation are given on p q p  
M. 

AGE A m  OOnarctlTIO111 

Within the h i s o n  Fork district determinable fossils have been 
fauna in these mcks only at ona locality (5AP178), on Liberty 
Creek Here a single piece of matrix a b u t  an inch square was 
obtained by L M PrindIe. According to F. H. Knowlton, it bows 
a poorly preserved conifems branchlet that may belong to S e w  
Sgi& Reer. I f  c o d ,  this determination indicates the Cretaceous 
age of the containing rock. 

Some vegetal remains, represented by collections BAP810 and 
6AP31+A, wem aka found by Prindls somewhere near Mount Fair- 
play, but the I d i t y  is o h m ,  and the plants are indeterminate, 

A short distanoe north of the Dennison Fork district, in the Forty- 
mile quadrangle, other collections hwe h made from these rocks, 
Tl~e numbers and localities of these collections, with the determina- 
tions by E. H. Knowlton, are given below. All except the last were 
obtained by Prindle. 

3A-4. Irene Gulch, Chicken Creek: Fragments Of &me, indetmdnable. 
3APZL435. YcDowell clnfrn, Chlchn Cree% : Bquisetut# mp, 
8Am7. Month of creek 1 mile west of Cbickw: Phnt iramente, indeter 

minable. 
3 A m L  jChkb,.Creek : F ~ n t s .  d -1- pwslblg C w .  tu&e 

qaramii, but' uncertata. 
5AK87. Mwul to  Fork %boat 2 miles above manth of Chicken Gmk; collected 

by Adolph Knopf: Indeterminate fragment8 of stems, bark and coniferous 
leewes ( 1 ) .  

Still other co~et ions  have been made 70 miles to the north, n a r  
the Yukon River, and one wllection from k e w h a t  similar rock 
was made by Prindle and the writer about the same distance to the 
northwest, in the Cirde padranale; but them are too distant to 
have a, direct b r i n g  upon the age of the rocks h e ~ e  considered. 
Exduding.tbem mom ~ t e ~ c ~ l l e c t i o n s i  few dnta of dinpustic value 
remain in the local co1lections for any exact age assignment, and 
such data are conflicting and contradictory. The same condition 



has been noted by the writerm along the Yukon, and in accordance 
with the compromise in nomenclature there adopted, these r& 
have been designated Cretaceous or Tertiary. 

Unmmlidatd deposits of gravel, sand, and sat w e  found in d 
the tnrnk vaUw and extend up the tributary streams well toward 
their headwaters. Plab 2 ~hows the general dishribution of the 
nUuviaI deposits, which are in part of Recent and in part of Pleido- 

h n e  age. The mapping in detail of these two groups wiU be amm- 
plished only by more detailed studies and the use of a m p  of larger 
gcale. 

The Dennbon Fork district north of the Tamna River hrls not 
been glacided, but ib physiographic development has been materially 
influend by in the Alaska Range, to the south. All the 

' larger streams entering the Tanltna from the south have in their 
earlier history been glaciated in their headwatsfs, and the Chisana, 
Na- Robertson, and Johnson Rivers at the p m t  day head in 
glaciers. The maximum northern limit to which t h m  glaciers at 
one time extended has not hen amuratdy determined. According 
;to the R o b e h n  River, just above its delta in the Tanana 
Valley, flows through a canyonlike valley with silt bluffs on each 
~ d e .  On the west side these bluffs are 300 feet high; on the east 
side they are mmewhat lower; md to the north they decrerasa rapidly 
in height toward the Tsnam, with a corresponding change to dill 
h e r  sedimenh. Likewise at the mouth of the Johnson River Brooks 
noted a bluff 200 feet high composed of fine mieaceous srtnd and silt, 
containing a few boulders as much as 4 feet in dimehr.  Brooks 
believed that them silt deposits containing large boulders wek of 
glacial origin and therefore that glaciers from the Alaska W g e  
extendad down tbs valleys of the Robertson and J o h n  Rivers to 
the Tmane. This conclusion, however, haa not been accepted by 
Cspps,8' who blieves that ithe glaciers did not quits reach the present 
Tanma River. Under either hypothesis it is neverthelegs true that 
great outwash deposits of glacio-fluviatile mated1 were mept into 
the Palley of the Tanam Xiver faster tbm thlst river could move 
them downstream. Thus the old valley floor of the Tanma waa 

. gradually buried, and the Tanana i b l f  was f o r d  northward 
against the north wall of ik valley where it now flows. As ra result 
of such agpdation a new and higher base-level of emion was 
gradudly developed fir the clear-wak streams that en& the 

Herlie, 5. B., jr., GWw of the EagbClrel~ dl&ict, Ahaka : U. B. Oeol. Bun. 
816. pp. 146446, 1880. 

-Brook% A. H., unpublished BeId natea. 
Csma, 8, B.. ObclatlO~ ot the M h  P a w  : Tour. Geologp, rol. ppf. 1,1@U. 
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hd Tanma h r n  the-north, md this in turn has exbmiveI;p h 
d d m ~  north of the river. With a higher base-level %ha lower ~ a l -  
leys of stre- like M m h l d ,  W g e ,  and Sand h e l m  m m  no 
lmgr able to handle their own debris aa it m o d  downstram, md 
hence these lawer valleys w m  aggraded both by glacio-fluviatile out- 
wash from the south and by fluviatile deposits from the north. The 
&vial deposits of the W s n a  Valley are therefore a m h w e  af 
glacio-fluviatile deposits and of fluviatile and lacuskine deposits of 
podglltciaI origin, 

An unconmlidated deposit of another tgpe that occurs in the 
Tanana V d e y  i volcanic ash. Brooks o b m e d  4 inch@ of fine 
white rnabrisl, which he con~iidered to  be volmnic ash, at the top 
of s 20-foot bluff dong the Tanma j u ~ t  below Gardiner Creek; lsnd 
similarly below the mouth of the Tok Ever he noted the prweaoe of 
volcanic ash st the top of a river t e r r a .  Such deposih am o mrt 
of the widely distributed ash deposits of this region, which orig- 
inated, wcordiag to  Capps,*' in the upper dlv of the Whife River. 
This ash, as shorn by its position on top of the other aUuvisl de- 
posits, was ejected rather recently-in fact, according to Capps, 
about 1,400 years ago. 

The physiographic history of the area north of the Pulran-T- 
divide in the Dennison Fork district in Pleeidmme and Remnt time 
is leq well understood. The hedwatm tfibutariea of the F o ~ t y d e  
are. characterized by wide alluvial valleys in their upper m u m  and 
constricted valleys downstream, with an abrupt increase in e r n  
gradient at the points where the constricted va lby~ begin. No well- 
marked bnches me p m t  in these headwater tributaries of the 
Fortymile, but in hhe lower vslleys several q&ems of benches hsae 
beem developed, of which the high& one, due a1lowanm king made 
for the old ~tream gradient, represents the old bascde~el of ermion, 
which is still preserved in the headwater flats. Here is cleasly an 
example of Aream rejuvenation, earned by lowering of the bnse-levdb 
of the Fortymib River, prhapa in sever~l euo&ve stwgea The 
C ~ B B  of this rejuvenation and the details of its development remain 
aa problem for the fatare. 

Piate 6, B, which ig a view looking ap the valley of Mosquito Fork 
Srom the conflmnce of Mosquito and Deanimn Forb, ahowa a well- 
developed brgh bsnch on both sides of Mosquito Fork To the left 
the m e  terrace m y  be recopizgd in the lower valley of Demison 
Fork, 

TEae moah difficult matter to understand, however, is the e1EQessbra 
.m&h.md ~~y low g r d i a h  of t h m  headwebr &&h 

a ~ak, B. B., & ancient valean* empUm in tbQl apper Yak- In&; mh ! U. 8. - &I. ~rrrveg FOE PRW 96. sip. w, 1 ~ 1 ~ .  
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of the Mosqaito and Dennison Fmh of the FortymiIe. A consider- 
able pert of the alluvium in thsse depressions consists of sand nnd 
gravd atld givss every evidence that it wm e d e d  from t.he mr- 
rounding W, transported downstraam, and acmulabd  dowIy 
in the main vdlega. The trunk streams were evidently amble tb 
hmdla the fed in by the tributary streams, but no evidence 
is available to show that this aggrdation waa due to excessive head- 
water fluviat,tile activity, producing an excess of dfibris, a9 in the 
Tnans Valley. Some local process kpparently raised the base-level 
of the t m k  streams to such an extent that they were unable to handle 
even a normal supply of d6bris, and the only explanation that can 
be admnced at present to account for this condition ia local warping 
to the north. Such warping of the country rock, however, must be 
of ancient origin and long antedates the re1a;tively l a b  rejuvenation 
of the Fortymile River. It is IiYreIy, in fnct, that this process dates 
back to the early Pleistocene, and a mnsidemble part of these head- 
water alluvial deposits are therefore considered to be of Pleistocene 
w. 

me dlavid, deposita of h n t  age in tha valleys of the Mosquito 
and h i s o n  Forks of the Fortymile River and slang the h d u e  
Bimr am compos& of grad,  sand, and silt that have been deposited 
rlnde~ the ordinary conditions of stream erosion. On account of the 
wnditionn that prevail in the upper parts of the Mosquito and Denni- 
mn Forks, such deposits are found mainly as a veneer lying above 

'the older debris in the* flats and in the extreme headwater portions 
of these streams. In the lower constrict~d valleys the present stream 
beds are composed mainly of coam gravel. 

Moat of the hill slopeg in this district are mantled by rubble, 
which merges downhill into the ordinary stream deposits. The pro- 
ducticrn of these dnvia l  deposits by the action of difluxion aad re- 
lnted p m w  and by alternate thawing ~ n d  freezing constitutes m 
important part of the general process of erosion in this region. 

Rbcke that have been described by Brooks aa a8 greenstone schist 
are found in the mutheastern part of the Dennison Fork district be- 
tween Soottie and Mirror Creeks and along the north side of the 
Tanma Eiver blow Gardiner Geek. The distributiton of them 

. m&s, sldl shown in Plah 2, is b w d  upon the earlier m~pping by 
B& and will probably require modification in the future. 

-B&, A. E., A re~nnalasance la the Tnnnnn and Whlte River Warn. &I&, la 
I-: U. & Wl. Buntp Tweotleth Ann. Rept., pt. 7. p. 170, 3800. 



Ten thin sections of roclcb from this group, collected by Bmks, 
have been examined under the microscope and wmtituta the bagis for 
the .folIowing descriptive data. Four t p  of roclrs are repre- 
gent&-namely, gabbm, diabase, basalt, and  basic s m k 1 1  
much altered, with the consequent development of s greenstone habit. 

The gabbro is a coarse-grained hypidiornorphic granular rwk corn- I 

psed essentially of kaolinized plagioclaae feldspar, pyroxene lard y 
altered to chloritic, products, and iron hydroxides. In one or two 
specimens the original rock-forming minerals have been completely , 
replaced by secondary minerals, such as quartz, chlorite, calcita, and 
epidh.  The diubasic md basaltic graenstonea differ from the gab- 
broic greenstone mainly in their finer granularity and different fabric 
and on the whole are less altered than the gabbroic rocks. Chlorite, 
calcite, and qua& are the main secondarg minerah, Three qecimens 
of ultrabasic gr~enstone con&st essentially of olivine, with s oonsid- 
erable percentage of mapetite or ilmenite: in elongated pakhes along 
lines of cleavage. Actinolite is m abundant constituent of one of 
these specimens. Brooks also mentioned the presence among this m- 
semblage of dioritic gmenst~m (metadimite) and t u b a u s  gram- 
stone. T h e  tu%aceous rock is of a rather acidic type and may more 
properly belong with some of the Mwmmio wlcanie roclta. 

Brooks apparently r e g d e d  these rocks as mainly of intrudve 
origin and noted that they o m r  dm to the contact between the 
Tmma schists" (undifferentiated Pdenzoic wckxt) and the 
' Gneissic series " (Pelly gneiss). Dikes of the same general type 
are found in the Birch Creek schi4t, t h e  Pelly gneiss, and the undif- '. 
ferentiated Paleozoic rock. On the other hand, these rocla origi- 
nated before the WellesIey formation was deposited, w pebbles of 
the penstone constitute a considerabla part of the basal conglomer- 
ate of that formation. It is mrhin, therefom, that these greenstonea 
ere of pre-Welleslep age and later than the ~1dXerentiatd Paleozoic 
racks, which are probably in the main Silurian. Probably much of 
this greenstone originated during the Devonian period, but wme of it 
may be of early Cnrboniferous age. 

Granitic rocks are wideIy distributed in the h n n k n  Fork dier- 
trick Moreo~er, they are closely intermingled with the rhyoIita nnd 
dacite porphyriee at  many places, and it is therefore obvions that a 



complete mparation between these two major men mdd not: be 
made in a rapid reconnaissance of an area as larp as the Denni8on 
Fork dietrict. Ah, without doubt, m l l e r  bodiw of granitic rocks 
which intrude the Birch Creek schist and asswiatd &, pmticu- 
Iarly in the northeastern part of the district, hwe not been mapped. 
Finally, the mapping of Qe granitic rocks along the Tanma is b a d  
mainly upon the notes of Broolrs, from his traverse of 1898. In gen- 

I 
eral, therefom, the mapping of the granitic M C ~ B  as shown on Plate 2 
must be mgttrded as tentative and subject to considerable ~lteration 
by later work. 

a One large a m  of p i t i c  mks 'lies between the Mosquito and 
Dmmhn Forks of the Fortymile River, centering about Taylor 
Mountain. Another large arm, which lies west of Thchulnstuk 
Mountain, m n d s  sauthwestward for about 15 mil= and probably 
continues northwestward for 30 miles to the edge of the district. 
The continuity of this area across the head of Sand b k ,  however, 
.$o to& with the granitic area at the head of the E d y  River, ia 
doubtful. Another m a  of considerable size Lies between the head 
of the Dennison Fork of the Fortpi le  and the head of the W& 
Fork of the Lsdue Rimr, The notes and specimens of Brooks show 
granitic rocks almost continuously from Tanans Crossing to Sand 
Creek, and on the basis of these data the large area between Mans- 
field and Sand Creeks has been indicated. BmIm's notes alm indi- 
cate the p-noe of granitic rocks on the north side of the Tanana 
opposite the mouth of the Tok River. Smaller areas of granitic rocka 
heve elmwhere bean 6h0~n, as at Mount Fnirplay and among the 
Birch Gteek schist nnd associded rocks in the basins of the Eaat 
Fork of the &mison Fork and the Ladue River. 

-a-o u s m u a ~ e ~  
9 

T h e  granitic roch consist principally of gntnits and quartz diorih 
"but include a h  some quartz m d * ,  as well as scidic and basic 
. differentiates of the granitic magma. Most of the granitic rocks are 

coarse-grainad, hypidiornorphic granular rocks, but porphyritic 
varieties are alm found, especially as dikes and along the borders of 
the larger intrusive m m s .  T h e  common mineral oonstituents are 
qua-, potash, and sodadime feldspars in varying proportions, bio- 
tita, and hornblende, with a number of accessory minerals. Detailed 
work will be necessary in this district to map separntalg the different 
ptrographic tgpes. 

Ora&e.-The most common of the granitic rocks ia biotite granite. 
Thia is s dark-gray hypidiomorphic rock, some of it with a slight 
greenish hue due to cbloritization of the; biotite. The mineral con- 
stituents ire quartz, orthoclase (rarely microcline), plagioclase, and 
biotite, with apatite and zircon as the common mceasory minerals. 



b> L o U y  garnet blso is present. Orthmltm in same~speeimens is 
graphically infmgrown with quartz. Plagi& conafitum hm 5 
to 30 per cent of the feldspar wntent and has about the composition 
of o&pdase, though ranging from albite to  twidic andmine. Tit-; 
it% &d magnetite a h  occur as accessory mineds, but chiefly where 
hornlbIende is also present tand the granite tends Eo be mmewhlat nxm 
basic, Highly potassic biotite granite occurs among. the &tic 
r o c t  in the 4,000-foot dome southeast of the forks of the Ladue 
Rver. Such granite consista of orthoclaq microcline, little or no 

, plagioclase, lchloritized biotite, and some epidote; simila~ mka are 
found along the north side of the Tanana a few miles below the 
mouth of the Tok River. Most of the biotite granite ie fcesb rrtdt 
unaltered, but the effech & secondary pro- are apperent in 
m e  of these ro&x The pIagiocIme is in some specimens mom or 
lm rpericitized, *nd the biotite is altered to chloritic min-is and 
epidote. 

M~lsclovite &Irro is found at eome places in a d t i a n  with biotite, 
producing mdrrcovite-biotite granite, but only 8 few specirnm of 
tme muscovite p n i t e  have been mn. The muscovite-biotite and 
muscovite granites m r  mainly in as~lociation with d a d t i c  and 
aplitic rocks, as dikes of later origin than the main granitic m&m. 

Bjt a gradual decrease in the amount of biotite and tl correspond- 
ing increase in t-he amount of hornblende, the biotite &te:gdw 
into hornblende granite.  Many of t h m  granites therefo~ mntain 
both biotite and hornblende and are in reality biotih-hornblende 
granites. Only s few true hornblende p n i t e s  were seen, and thesa 
m r  mainly in the gmnitic mass west and northwest of Wolf C d .  
Mom specialized types of granite are also found, bcIuding mainly 

alaskih, aplite, and tourmaline granih. Maskite wag seen at  the 
head of Wolf Creek and at the head of Mosquito Fork, and similar 
rock was identifwd among the granitic m b  collected by Bmoh dong 
the Tanana 'below the Tok River, T k  ~ m k s  have the same b h r e  
es the biotite granite but dider in the absence of rmtfic minerds md 
the presence of only rr very small pornentam of plagiocll~se feldspar. 
AplitR was obsewed at the head of the East Fork of the Dennimn 
Fork and along the northeast side of the Tanana h h e e n  Johnmn 
and Grstle Rivers. Such rocks have a fine, equipnular fab~ie  
and consist of quartz, orthoclase, acidic oligmlase, biotite, and mw- 
covite; in places they contain also clear pink garnets. Tourmalhra 
was men st se~era l  places in the granites, but only ona w h e n  of a 
true tourmaIine granite is known in this ~rea. This mek, wwhh was 
collected by L. M. Prindle in 1905 from float in L i m y  Cheek? con- 
sists of quartz, orthoclase, oligoclase, fourmaline, apatite, e d  z i m  
land k believed to be of pegmatitic origin. Another interesting m k  



is a.greleen lwhicb m r s  among the @tie rocks at the w& sride 
o f  Mamnt Fairplay. This is campod -ntidly of quartz end 
muimvits, with a c m q  t o n d e ,  hematite, and zircon. It can- 
bins no feldspar. 
QW dim+&,--Quartz &rite is m n d  in abundance among the 

Ilr;ranitic m k s  of this district. lt  is found in mmci&on with 
biotite snd biotite-hornblende granite in the larger granitic areas but 
is not horn  to occur done in m y  large area9. Thm roch in general 
are darker than the $rani&, owing to a larger proportion of mafic 
minefels, but they hsve the same general t m t u r e .  They consist of - qua-, plitgioclase, orthoclase, hornblende, and biotite and the ac- 
mmq minerals apatite, titanite, rnwetite, ilmenita, find s h n .  
The plagioclase feldspar has about the composition of andmine and 
is locally much altered to sericite and epidote. The proportion of 
potash feldspar ranges from 15 per cent down ; many of these rocks 
contain none. Hornblende is the main mafic mineral, but biotite is 
dm very pre~alent, and in a few of thea rocb hornblende is absent, 

. the r d a  thug being quartz-biotite rlioritek In one specimen neither 
hornblende nor mica mum, their place being taken by epidote, 
which is probably secondary &fter hornblende. Augite diarite wss 
d m  noted among the granitic rocks west of Wolf Creek. Such rocks 
have no quartz and conaist of mdesine, crthwllase, augite, and bio- 

.. tite, t o e h e r  with apatite, titanite, and magnetite. A little spidote 
is ifso developed. 

Q w t a  mmmmite.-Iri view of the apparent gmdation between 
the g r m i t a a  m d  the quartz diorites, the scarcity of monzanitic m h  
is rather noteworthy. Practically none of the granitic rocks col- 

' ' I d  by Prindle in 1905 and by the writer in 1928 appear to belong 
' to the monzonite fami3y, but a number of the mcks m1lect.d by 

P B m b  dong the T a m s  River, particularly fmm the mouth of the 

C 
Tok River downstream, are quartz monzonites. These rocks consist 

- of quartz, orthoclase and plagiodase in more or less equd prapor- 
ti-, bjotite, hornblende, and in one specimen aagite, together with 
the m a 1  m q  minerals apatite, titanite, md iron oxides. The 
plsgiwlase feldspar ranges fsom buie oligoclase to randesine. 

GQbbo.-Basic differentiates of the granitic magma also occnr in 
this isrea but are relatively rare. One specimen of this type was 
coU& by Plindle at tbe east side of the granitic area west of 
Kechumstuk Mountain. This is tl true gabbra, consisting of p l d o -  
clase, augite, a little biotite, apatite, and magnetite, The plagioc'las~ 
is mnaIIy p w n ,  with rims of andesine and centers of bytawnib, 
sad has an average composition of about acidic. labradorite. An- 
other specimen m l 1 d  by B m h  along the Tanrrn~ just below She 
Tok River is an olivine gabbro. Other basic and even ultrabasic 



d m ,  however, have been*f~l~ld 51 i n a t i o n  with the granitic 
mcku in the Circle quadmg1e, to the north, and it ia probable thst 
a careful survey will reveal more r o c b  of this type in the Dermimn 
Fork district, 

aus rn doasslamoa 

No data are mailable in the Dennison Fork district for d e h m h -  
ing exactly the geologic age of the ganitia rocks. They a r ~  known a 

to intmde the Birch h k  whist, the Pelly gneiss, and the undiffer- 
entiated Paleozoic rocks, and elsawhere in interior Alaska ~imilar 
rocks are h o r n  to intruda the later Paleozoic rocks. To the north, A 

in the Circle ydrmgle ,  granitic boulders were found by PPrindJe 
and tba writer in a conglomerate, which wns determined to be of 
Upper Cretaoeou~ ( I)  age. Hence these granitic rocks are b e l i e d  
to be mainly older than Upper Cretaceous. Juraasic r m h  have not 
been found in interior Alaska. The Lower Cretaceous Randik for- 
mation along the Yukon River " contains conglomerats in ib upper 
part, but no granitic pebbles were n o t i d ,  although these rocks lie 
at no great distance north of a, large area of granitic rocks. maso 
granitic rocks, of course, rnmy have been intruded before the Lower 
Cretaceous epoch but may not have been e x p a d  at the surface until 
after the depasition of the Lower Cretmous d e n t s .  From the 
known fact.9 it appears that the granitic rockg were intruded mme 
time in' the Mesrozoic era prior ta the Upper Crprt~ceoua epoch. The 
Coast B a n g  batholith of granitic rocks, as seen in mnthesdern 
Alaska and in the Maaka Range, is generally regarded sa Jurassic or 
Crstaceous, and most of the granitic rocks of the Yukon-Tan- 
+on are believed to belong to the mme period of i n t d o n .  

It is well Imown, however, that some of the granitic rock of the 
Yukon-Tanana ragion have intruded Upper Cretaceous roeh a@ in 9 
the Rampmt district, and are probably of Tertiary age. One of the 
criteria heretofore used by the writer for recopising the Tertiary 
grsniEie mb, where strstigrapbic data me lacking, is the o c m ~ ~ ~ n c e  
of cinnabar in association with the granitte. Cinnabar ia found in 
mall quantities in some of the creaks of the Fortymile miqing p m  
cinct, to the nort1.fr example, in Franklin Gulch and in Stone- 
house and Jack Wade Creeks. Also it is reported by CocMeldW 

' 
fmm the plmr workings on the Sixtymile River. Hence n proh- 
'bility e& that some of the granitic rmks of thia area may be of 
Tertiary a= 
-- - 

1 P r i ~ d k  L M., h pwloglc temmalmne h the W e  w-e. Almb : U. PJ- GmL 
Sorvey Bull. 688, P. 8a, 1918. 

mMertie. J. B.. jr., &Olom ot the w e t ,  w: U. %. th t .  0- 
BuU 818, m, 136-141, 1828. 

*CocWeld, W. BID, ~ t y a r i l ~  m b  Udw R i m  Ymkm mtmJl: Q d .  
Survey Mem. 123, p. 52, 1021. 



Rocks that am believed to be largely of surficial origin are widdy 
dihibuted in the headwaters of the Dennison Fork of the Forty- 
mile, £mm Mount Fairplay end vicinity southwestward to the \ 

Tsnana River. Bn a m  of about 800 square miles  is covered mainly 
by mks of this type. The earlier volcanic rocb &re intermingled 
with the gr&nitiC rocks in such an ir$imate way as to suggest their 
consanguineous origin. This relation makes it difficult to sfiect a 
cartographic mparation of these two types of igneous rocks, espe- 
cially in reconnaissance work, where many localitim can not be 
visited. Hence, in more detailed mapping of this district, areas of 
granitic rocks that are not shown on Plate 9 will mdwbtedly be 
found in this volcanic field. 

'Shree general types are repmntad among the ea~lier volcanic 
rds-namely, rhyolitic, dacitic, and bawltic rocks. The rhyolitie 
m& 8Te the most numerous, and the basaltic rocks the &- 
hd geologic study, both in field and ofice, wiU be requifed to 
sepamte these three types into mappable formations. 

RAyoGtk ro~kg.-The rhyolitic rocks consist oaf rhyolite a d  rho- 
Eta porphyry ; the porphyritic vaietiea are the mare common. The 
~;ysoendmnss of both porphyritic and nonporphyritie ~arietiea ia 
uwany aphanitic, although the character of the principal ma& 
mineral may often be discerned. Under the microsoope, however, 
ma& of the rhyolitic rocks are seen to be bolocrystalline, relatively 
few of these rocks having any considerable proportion of glass in the 
matrix. The most common type of rhyolite and rhyolite porphyry 
c o d  of quartz, orthoclase, acidic pbgioclaw, and biotite, with 
the a-ry minerals apatite, titanite, Arcon, magnetite, ilmenite, 
and l d y  garnet. 

Where them r& are porphyritic the phenocrysts are usually 
quartz and feldspar, either orthodm or plagiodase and in some 
speche116 both. Magmatic corrosion of the pheno- is nohimable 
in some of thm rocks. The groundmass is usually a finely g r a n h  
matta of quartz and orthoclase, with a &or proportion of plagio- 
dam Graphic intergrowths of qua* and orthoclase are not un- 
common, and spharulitic orthoclase is present here and there. The 
p h t g i o h ,  in both phenocrysh and groundmass, has the average 
cumpsition of basic oligmhm, but the phenocrysts of plagioclase 
81% as a rule zonally grown and show a considerable rmge in compo- 
sition h m  r i m  to oentem. Much of the biotite is more or less 



StL: altered to chloiltic mine& and epidate. Musoovite m m  a h  as 
one of the primary mine* but, is less abundaat than biotite. 
EIorPblende is rare, The aomon secondary miner& are chlorite, 
aedite, epidote, and calcite. 
h -re specialid type of rhyolite waa obaerved at -81 locali- 

tim. Thb is a sodia rhyolite, some of it porphyritic and aome wn- 
porphyritic, consisting mainly of quartn, Jbite, and biatita or Imally 
hombleada. In much of the porphyritic rock the phenwrpta am 
m m d d  arthwhse. The g~oundmass is a  fin^ intargrowkh af quartz 
md albite. 

Dadtic  the ddtic  rocks, like the rhyolitic rdm,  include 
- 

tsoth porphyritic d noaporphyritic varietiw and may well be 
regarded as the d c i a I  equivalents of the quartz diorite. They 
much resemble the rhyolitic rocks but on the whole are darker and 
e r n  to be mare dhred. Tuflacm~ts rarietia were also seen. The 
rock mstitnenb are chidy quartz, plagidase, biotite, and horn- 
blende. Ortboclarse is relatively scarce. The plagioclase, about 
andsine, L m 1 1 y  much sericitimd, and the mafic minerals biotite 
and hornblende am nearly e~ergwhere altered to chlorite, epidote, 
and other secondary products. Apa-tite, titanite, and iron oxides 
are the principal ~oeessory minerals. 

Basdtiu ~ock8.-Bssaltic rock, though relatively rare, dm appear 
to constitute a part of this retinue of volmnic d. Most of t h w  
are porphyritic, mnsisting of phenocryds of plqioclasa and augite 
in a matrix of plaglociase, augite, iwn oxides, and randy biotih 
The phgioclnsa has the composition of 'labmdorita Some of the 
augite is chIoritized, but on the whole these rmks are less altered. 
than the dacitic mdm and may we11 Im of later age. 

Rhyditic and dacitic m k s  from the Circle qurrdrangIe were de- 
w r i W  by PrindIa O* and the writar in 1911 and were at  that time 
canaidered to  be subsequent to at lea& part of the Chta.ceous d- 
ment.s and pmbably of Terkiary age. One of the criteria for. thk 
conclusion was the obrverd ~uperpsition of these Java8 upon the 
Mesozoic granitic intrusive MCgs in mem-like distribution, Another 
*as t h  observed htrusi~e relation of these r o c h  b the Cwbmus 
( P ) coxlglomerate.. 

Similar rocks m a r  in the Dennison Fork district, but here equally 
p d  age data have not been ooUe&ed. In paf idar ,  the porphyries 
have not been o b d  overlying the granitic r& but seem mther 
to be irregularly intermingled with them. Neverthelf~~, it L bliwed 

mPFlm&b, L. M, .A gmloglc ~ a ~ e s  of the Circle q~~kanple,lblltak: II. lX 
OPgl. Pumef 8 ~ 1 1 .  6BBI pp. 8-8, 1918. 



from the petrographic sbihtity that them porphJrsisa are exactly 
correlative with the rhyolite axld dacite porphyries oktmed in the 
Circle quadrangle, and they are theref ore hem assigned to the late 
Mesozoic or early Tertiar~r. 

Y The mdm here described as later volcanic rocka me scarce in the 
h m i m n  Fork di&rict. The principal area is a narrow belt between 
the mnin forb of the Ladue River thst &.ends &ward across the 
international boundary into Yukon Territory. The a n t  inntion of 
this belt hlts been mapped and described by Co~Held.~O 

These r&, which comprise both lavas and tuffs, gtrike a little 
north of west and crop out in a belt about 2 miles wide over a dis- 
h c e  of 14 miles in Alaska and 4 miles farther east in Yukon Terri- 
tory. At one point about 10 miles west of the international bonndary, 
along the south side of this kit, the laoas may be plainly seen in 
bedded sequence, dipping about 30" N, Twenty-five beds of lam 
and'tnff were m t e d ,  and after rnsking due allowance for covewd 
m e s  on the hilldope, the writer believes that at least 44 beds are 
present st thb locaIitJI, with a total thicknew of about 600 feet, 
This is by no means a measure of the total thicham of the forma- 
tion If the sune dip continues northward to the limit of these rocks, 
the QtaI th ichm may well Im several times as p t ,  but of this 
them is no direct evidence, as the expmmees on the north dopes are 
not 4. It ,seems quite probable, however, even if the structure is 
m m d ,  that this formation may embrace 2,000 feet of lava and tuff. 
Two other mall areas of basic rocks occur north of the East Fork 

! of the Demison Fork. The more northerly of them comprises two 
d 

small hogbscb of 'basaltic rock, which are probably late lava flows. . . The more southerly a m  is a little volcanic cone, with a well-devel- 
oped crater, which likewise must be relatively young, aa it is but little 
d a e d .  This crmter is illushated in Plab 8, B. 

The main belt of volcanic rocks above d d b e d  consists of Iavas 
of wveral kinds and subaerial tuffs and flow breccias. Rhyolite, 
dacite, and basalt were observed in such close relations with one 
another as to s u m  their neetrly contempontneous origin. A l l  these 
rocks are porphyritic, and soma of them are partly glassy, but aside 
fPom that they have no particular petrogssphic characteristics that 

'CmMtM. W. E, k t m i t e  and X a h e  Bfvw arsam, yakon : ads Qml. bun re^ Mafern. 
m, ~ p .  a i a ,  ~aa i ,  - 



merit. special description. Banded tnfEa are prominent, as they 
weathbr to various ehades of brown and red. At the volcanic mter 
above described the main lava is s normal basalt, but dtrabasic inclu- 
sions of lhermlite snd websterits are alm found in these lavss. 

These lavaa am undoubtedly of ~eveml ages. The lavaa and tuffs 
of the .main bdt between the forks of the Ladue River are 'believed 
to be post-Eocene and have been considered by Cock6eld to be post- 
Miocene. The volcanic cone to the north, however, is so well pre; 
served that it may well be of Recent age. In general, therefom, it 
a p p r s  that volcanism has occurred in thi~ region intermittantry 
but in diminishing volume f rorn the early Tertiary almost if not quite 
$o &wnt time. 

MINERAL RESOURCEIB 

No mining hm been dm@ in the Dennison Fork district, and there 
ia little evidence of much prospecting. On a m m t  of the remotenem 
of this district e o m  &~stablished centers of comm&cation, it is prob- 
able that the development of gold plamrrr would constitute the only 
profitable kind of mining at the present tim& Gold lodas might 
pospribly be developed, but they would have to be of bonmza type to 
warrant their exploitation under present conditions of trmmporta 
tion. The mining and shipment of rmlphide ores of the.base metala 
at a profit iB obviously impossible. 
Of recent ywrrs it has become axiomatic in interior Alaska that 

where granitic F O C ~  mur the pessibiljty egigts of hdhg d i f -  
emus deposits, particularly of gold. This d e p d c e  of minemliaa- 
tion upon p n i t i c  intrusion is evident in the mining camps of tha 
Yukon-Tnnana region and therefore should constitute a starting I 

point for prospectors in marching for new deposits of lode rsnd phoer 
gold. This genemIization is also a very practical one, because every . . 
prospector is able to recognize the granitic rocks at sight, thongh ha 
may not be able to distinguish the mveral dames that are based upon 
microscopic determination. 'What, then, are the practical limitations 
of this conclusion, and how may it be applied in this area! 

Fi* gold does not occur invariably with all typw or with any 
particular type of granitic rocks. Many granitic intrusions have 
apparently caused no rnineralixstion of economic importance. On 
the other hand, the mere fact that gold mineralization is dependent, 
nnder restricted conditions, upon granitio intrusion antomatically 
excludes much terribry where it would be uselass to prospect, thna 
restricting the araas of possible importsnce and mndering easier the 

' selection of areas of promise. With much unfavorable hrritory thus 

a M Q U ,  W . B I , q . d t , p .  81. 



diminlrkl, what further gaidrsntss may b given to the prospector? 
In p4 it is believed that gold-bearing solutions =aped -from 
.bhe granitic maws in a Iate stage of itsl cooling process, migrahd 
npwsrd, and were deposited at or near the apexes of such granitic 
bodie, sometimes in the granite itself but often in the surrounding 
contry m k  Hence it should be rern~mbexed that the character 

- of the corntry rock itself is of little importance, ~ r o v i d e d  the granitic 
intrusive mila ara present. 

Among mmy prospectors in interior M a  the idea persists that 
n corntry mck of schist is indispensable for the occurrance of gold. 
This fallacy is dne to the purely fortuitous fact th& some of the 
larger mining aaxnps, auch as JClondike, Fortymile, Fdrbangs, Eop- 
hk, snd Nome, have been located upon a bedrmk of schist. The 

of interior Alaska ia largely e metamorphic sedimentary mk, 
md d w s  it ia minerdzed it is no more likely than any other 
country rock to carry gold. Mineralization was accomplished in 
arms both of &t and of other country rock, by solutions which 
f o d  gold quartz veins and which originated h m  granitic rocks. 
As gold quartz veins are most likely to be found stt or near the 

apexes of granitic intrusive bodies, such places should be chosen t~ 
prospect. Most granitic intrusive bodies are believed to diminigh 
upward in size, so that the presence of a large area of granitic rocks 
at the surface is likely to signi3 that the upper or m i m m ~  mne 
of the original mmass hea been removed by erosion. Conversely, the 
mrrenm of a mall area of granite is IikeIy to signify that mch a 
mineralized zone, if originally present, is still intack. It follows that 
large areas of @mitic rockg are. less favorable sites for prospecting, 
whe- the smaller amas are especially favorable. Quartz veins 
shonld be carefully noted and prospected, howe~er, whether or not 

3 granite is exposed near by, because in some localitim the granitic 

* 
m a p  has risen near enough to  the rmrface ta produce surficirtl min- 

- "  eralieation without being itself exposed to view. 
The considerations above outlined are directIy applicable IN lodb 

prospecting but are just as applicable to prospecting for p h e r  de- 
posits, as the gold must first be present in lode form before it can be 
eroded and moentrated by stream action into placer deposits. 
h& one point of view these considerations are of even more4im- 
portan& to the prospector for placer ground, because workable. 
placers may be developed from very lean as well ras fmm high-grade 
lode deposits, and obviously low-grade ores axe more prevalent than 
high-pde  ores. Hence aihs that might be of little vdue for lode 
mining might well be of great value as sou= of placer gold, if con- 
cenltration of the gold hrtd been highly developed by stream action. 
In general, &refom, the lode prospector should search at msnd 

abont mas where mall bodie8 of granitic rocks are e x p o d  at; the 



d m ,  or whem quartz ve3ns a m  mpcially preveleunt; d the 
placer prmpehr ghould =arch in particular the dmma that ~ ~ G J J  
such arezrs. On applying thesa ideas to the Dannhm Fork distri* 
it uppaam that the westam half, kcat198 of the large bodies of 
granitic mb there present, is not partidarly favorabla for tha 
occurpence of gold ores. On the other hand, the northegstern part, 
particular1 y in the headwaters of Liberty Creek, the Sistgmile River, 
the East Fork of the Demimri Fork, and tbe M u e  River, m&i- 
tutes an, area well worth prospecting, becaum small bodies of p a -  
nitic rocks are there well developed. Only a few of th- Mies 
have  beer^ indicated on the map, became the rtscomimancer natura 
of this work has not permitted their mapping in detail. fn par- 
ticular, the W b l e  occnmenm of bencb placers should not be over- 
b k e d ,  for conditions favorable for the concentration of plsoara 
mrn on the whole to have been mom favorable in interjor slaskp 
in ,Plaistmane time than at present. This fact js weU a W  by 
$ha dominant importa~w of bench placem in tba mining camps of 
the Yukon-Taaana ~egion. 

hother  minerd resouroe of this district is low-grade 4, which, 
although of no value for export, is utilized for Iocal n e d e f o r  ex- 
ample, in blacksmithing w o ~ k  About a quarter of a mile wegt of 
Chicken thig cmZ has bean opened by a 35-foot shaft, st the bottom 
of which a tunnel haa Esn  run south for 60 feet. A room 14 feet 
high, 10 feet wid% and 60 feet long ha9 been excavBted, and 23 feet 
of coal i~l  t h m  expad, striking N. 6 5 O  E. and standing vertical. 
Neithar the top nor the bottom of the cod bed b exposed. Two 
sampla of this coal wem takes for analpis, one m average of the 
bd and the other from s narrow seam of bright s h y  mL, appar- 
ently of higher grade than the averaga Proximab malysas of thm 
samples were made by H. M. Cooper, d the Bursan of Mines, with 
the foUowing results : 

MdIklm- ..---------.-,-...- ......................... 
vdbm mr#w -,----,....,...mr#wmr#w .................... 
Srrd a u k  ......................................... 
Anh ....... .-..------ ................................. 

%ul* --...-.------------**----- -................... 



m- -. - - - - ------ -- - + - -. - - -- - - - - --. 
. V O w b ~ , *  ,-.-..------.-.-.,-..-----..,.-..... 

Fixed ,---,-,,-....----------------------- 
krh -.-..-..----.,------------ * -.---.-------.-- 

'- 

. . -.,..,------., *---* ----------.------------ 
P cmw ,-----,,.--+---- ------- --------. . . . .--. . . 
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The run-of-& smpIe must eePidently be clasified am lignite, 
Aa receimd, the picked sample of higher-gfda eoal 33 per 
cent bigher in k d  carbon, 24 per cent higher in calorific value, and 
45 per cent lower in moisture and is really a subbituminous coal of 
werege grade, campamble with some of the mbbituminous coals of 
tha RmQ M o d n  State. 
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