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GOLD PLACERS OF THE FORTYMILE, EAGLE, AND 
CIRCLE DISTRICTS 

By J. B. MERTIE, Jr. 

The Fortymlle, FJagle, and Circle districts l ip in eastentrat Alnnkn, mainly 
between the Yukon and Tauana Rir~rp, but closer to  thc Ynkon. Placer gpld 
wne digcovered in these districts In the last two dwadea of the ninetcpnth 
century, and since that t h e  they hnke bFen the Bites of continuol~~ mEd plnller 
mining. The annual prodnction of gold from these older rampe hnd until 
recently been slowly dwreasinr, but the Increased price for newly mined gold 
that became effective in 19X3 paye a renewed stlmnlns to mining, so that the 
prodnction is now incrcasin~. A t  the present time the Circle dlatrict b the 
Inrgest producer nt plnrer gold among these three didricta, an& the Naglo 
district Is the ~ m n l l m t  prcdnrr.r. 
The w r a p h i c  nnd geoEofiic feainres of the FortymIle, Eagle, and Circle 

dhtricts hnvc heen drpcrIM in earlier reports, and in the present report 
only thme mlient features that bare a baring rapon the rntning nctivitiEs are 
presented, Special emphaeis 18 lnid upon t h ~  mni t i c  mcks.  k a n m  they Bra 
conu18crd to I)c the prilnary source of the gold In this re&m, and upon the 
heddrrl rocks of Tcrtinry nw, which nre IwHeverl to be a secondary and 
proximate ~ource of mnch of the gold found in crrtain of t h ~  plnmrs. The 
ron~lomcmt~a of thesr Tertlnv tfcpasih in fnct, Rre considered to be genet- 
lraIly t~n~toaautr witb those of thc Wltwntrrsrand district, of Bot~th Africa. 

Tire fnllnwin* w o r t  Is mtlI1tl.r n drstriljtio~~ of tlre minfng acMdtivs h these 
illtee Ctl4trirl~1 In 1936, lojc~ther witb arly InformaHon and deductions of a 
mnerfil; chnrrlrtcr (hrit RIICII mining operation# l ~ n v e  r~venlml. Where the 
Information curd4 be ohtnlnd, hnrr-ec?r, 3 hlstorirnl haclcgrountl of the older 
ml~llng actfvitlcs llns nlso hwn prewnlwl: nnrl in this connection special at- 
tention has hecn ~ l v e n  to the ht~tory nT oldw drPdglng operations. All  the 
lamer and moist of tlhe srn~lll~r r n i n i n ~  plnnte were \+Isit& by the writer in 
1n36, and In the fillowing p n w  the ~cologlc fmtnrc~ of ntrcb of theae depodtilts 
are Ifirm, togctber with Itrlrf nntea regndlng tbc mlninp: mcthods that are 
employ 4. 

JSTRODUCTXON 

EOCATION AND EXTENT 

The Fortymile, Eagle, nnd Circle mining districts are in the nnrth- 
ern and enstern parts of the J'ukon-Tannna region, of interior 
AIaska. (See k. 9.) They have no dofirtito boundaries, but certain 
geographic limits have been taken to inclndo thoso areas whem min- 
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134 MINERAL RESOURCES OF ALABKA, 1936 

ing and active prospecting are now in progress. Thus, the Forty- 
mile district (pl. 2)  is consided to lie approximately between lati- 
tude 64" and 64"30J N. md longitude 141" and 142'20' W. The 
geographic limits of the Eagle district (pl. 3) am taken between 
latitude &t036' and 65"15' N, and longitude 141" and 142'40' W., 
though this includes a considerable area north of the Yukon where 
no mining and little prospecting have ever been done. The mlap 
has been extended to the west to include Fourth of July Creek, on 
the south, and the upper valley of Sevmtymile River, on the north 

Ftonnn &-Index mnp rhowing lomtion of  the Fortymile, Engle, am C M e  distrlcta. 

The CircIe district (pl. 4) has been hken aa an area lying btwesn 
latitude 6s015' and 65"5Ir N. and longitude f 4353' and 144;"47' W. 
This is a larger area than is required to show the site of present 
mining operations, but the map has been extended to the north rcnd 
east to include the town of Circle, on the Yukon River. Another 
area that is considered a part of the Circle mining district lies to 
the mutheast and incIudes Wocdchopper and Goal Creeks, where 
dredges are now in operation. Only the hwdlivaters of &&SB creeks 
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have been map@, and therefore no complete map of their drainaga 
basins can ba presented. 

Sketch naps of the Fortpile, Eagle, md Circle districts mrn- 
pany the p m n t  report. (See pls. 2-4.) These 'am drainage maps 
which have been compiled from two earlier topogr~phic maps, by 
PrindEe; and from a drainage map, by the writer." New roads and 
other cultural features, however, have been added. - WORK 

A short shtch of the discovery and early exploration of tba Yukon 
* 
4 

Valley in Alaska has been given in a mcen t pnbfimtion: and need not 
be repeated. It is sufficient f4 state that the Fortymile and Circle 
districts are the sibs of the oldest mining camps in interior Al~ska, 
the former dating from 1886 and the latter from 1898. 

Numerous geologic and mining reports that relate in whole or in 
part to the three districts under co~sideration have been published by 
the Geological Survey, United States Department of the Interior, 
The more important of these publicat ions am listsd below. 

Spnrr, J. E., Geolop5y of the Pnkon gold district, Ataska: Geol. Survey 18th 
Ann. Rept., pt. 3, pp- 81-, 1808. 

Brooke, A IL. A m ~ ~ n a i s s o n c e  from Pyramid Harbor to E a ~ l e  City, Alaska, 
Including a description of the copper depoMte of the upper White and Tanana 
Rivers: Geot Sumeg 21st Ann R ~ p t . ,  pt. 2, pp. 33141, 1901. 

Collier, 8, J., The coal reeources of the Yukon, Alaskn: Qml. Survey BulL 
218, 1903. 

Prhdle. I* Mv The gold placers of the Fortpmlle, nlrch Creek, and Falrbanlm 
regions, Alaska: GeoL Survey Bull. 251, 1905. 

Stone, R W, knna i smmce  from Circle to Fort Hamlin, Ala~ka: U@d. Bur- 
m y  RuU. 284, pp IS-131. 1W. 

Mndle, L. M, The Yukon-Tanana region, Aln~ka: Qeol. Sumef Bull. 255, 
1m. 

Brooks, k H, Report on progress of investigations of mineral rewurms of 
Alaska: QeoL Survey Bull. 514, pp. 187-2W, 1M. 
B m h ,  & H., and Klndle, E. M., Paleozoic and amdated rocks of the npper 

Pnkon, Alaakn: Geol, Soc, Amesfca Kall., 701. 19, p p  255-314, 1m. 
d~ Prindle* L M., Occurrence of gold in the Yukon-Tanann region, Alaska: GeoL 

Purvey Bull. 345, pp. 178-186, I W .  
Prindle, L. RX., The Fortymile gold placer dhtdct, Alaaka : GeoL Survq Bull. 

S45, pp. 187-ID7, 1908. 
Priudle, r~ M,, T h e  Fortmile quadrangle, ?hkon-hana reglon. Alaska: Geol. 

Survey Bull. 37B1 1W. 

lPdndle, L. M., The Fortymile quadrangl% Alaska: Wl. S m g  Bull. 375, p?. 4, 
lQ69; A geolosie reconnal~mnm of the Clrcle qnad-e, Mash: WE. Barney Bull. 
BJB, pl. 1, 1915. 

SMertle, 5. B., Jr,, The Tatwdnk-Natlon dlddct, Abaka: Geol. 8ur~ey EML 830, pl. 
7. IU33. 

4 Mcrtia, J.  n., Jr., Tha Yukon-Tanana W o n ,  AlaaBa: W. S u m  Bnn. $72, pp. 8 4 ,  
1037. 
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Ellmorth, C. E., Placer mining in the Yukon-Tanana region, Alaska: Geol. 
Survey Bull. 442, pp. 250-245, 1910. 

johnson, B. L., Occurrence of noIframlte and cassiterite in the gold placcm of 
D e a r l w d  Creek, Birch Creek district, A l a ~ k a :  Gml. Survey Bull. 442, pp, 
%2W, 0,n1a 

Ellsworth, C. E., nlcd Parker. U, L., Placer mining in the Yukon-Tannna re 
don,  Alaska : Qeo1. Si~mey BulIl. 480, pp. XELl72, 1911. 

Pdndle, L. > I . ,  and Mertie, J. B., Jr., Gold placers hetwwn Wmlchopper and 
Fourth of July Creeks, upper Yukon River, Alaska: Geol. Burvcy Hr~ll. L20, pp. 
MI-210, 1912 

Porter, E. A., Placer mining In the Fortgmfle, Rngle, nnd Seventymile Rfver 
districts, Xlnskn: GeoI. S u m s  Rnll. 5W. pp. Zl1-218, 1M2. 

Prindle, L. hf., A geologic m ~ n a i s s a n c e  of thta CircIc! qnadrangle, AIaska: 
awl. Survey Bull. 538, 1913. 

Ellsworth, C. E, and Detrenmrk, R. W., Placer mining In the Yukon-Tanana 
region, Alaska : Gml. Sumq Run. 542, pp. 203-22'2, l W 2 .  

Chapill, Theodore, Placer mlning in the Ynkon-Xnanrm region, Alaska: GeoL 
Survey Enll. 592, pp. 357-382, IW4. 

Ellsworth, C. E., and Dnrenprt, R. W., Surfam? s11pp1~ water of the Yukon- 
Xanana reglon, Ala&a: Geul. Survey Water-Supply P a p r  342, 1915. 

Warlng, G. A., Mineral sprlam ni Alnfika: Gml. Survey WaterSnpply Paper 
418, 1817. 

Medie, J. B., Jr., Owlogy of thc EngIpCircIe dlstrlct, Alaska: GeoI. Surrey 
EaZI. 816, X$30, 

Mertie, J. B., Jr., Mining in the Fortgmile district, Alaska: Geol. Srlrreg 
B1111. 813, pp. C5-142, 1930. 

Mertie, J. B., Jr:, A grolo~lc! reconnaismnce of the Denntsan Fork district, 
Mnskft : Geol. St~rvey B1111. 827. 111. 

Ilertie, J. B., Jr., hflr~lng in the Circle district, Alaska: GeoI. Survey Bull. 
824, pp. 163-172, 1932 

Nertle. b. R., Jr., The Tntondu!z-Nation district, Alaaka: Geol. Sumq Bull, 
830, pp. 34743, 1932. 

hiertie, J. F., Jr., The Yukon-Tanann region, A l a ~ k n :  Qeol. Survey Bull. 
872, 199T, 

PRESENT REPORT 

The writer started for Alaska, in May 1936, with the intention of 
prcp~ring a geologic map of the valley of the Porcupine River, in 
intoriar Alaska. On the may fmm Whitehorse, Yukon Territory, 
te Fort Yukon, Alaska, the steamboat on which he was traveling 
was wrecked and sunk in the upper Yukon River, md all the in- 
struments nud field equipment of the party were lost. T lw  field 
party waa disbanded at  Dawson, Yukon Territory, and the writer 
proceeded thence to Frtirbanks, Alaska, where he p ~ ~ r c h w d  new 
clothes mcl borrowed some, instmments from Dr. James H. Hance, 
of the University of Alaska. 

As neither time nor funds ware ~~vailable: for replacing tho outfit 
that had been lost, the writer mas ~lltllorbed by the Geological Sur- 
vey to spend the field season in examining the mining oprat$ons 51 
the Fortymile, Eagle, and Circlc districts. Returning from Fsk- 
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banla to Eagle, he hgttn field work on July 1 and s p n t  the fol- 
Powj~lg 8 weeks on this project. All the important mining plants in 
these thxwe districts were visiiitcil, and us the miter had not visited 
the Fortymile and Circle districts for  8 and 7 yenrs, respectirely, 
the field season was profitably spent. 
In the time available, and with no crtmp equipment or local tram- 

portation other than back packing, nn areal geologic mapping wns 
attempted. Therefore, the present report does not supplant tlie 
more general ~eports on this part of the Yukon-Tnnans region, in 
which topographic and geologic maps are pablished and the areal 
geology is rlescril~d. It is mainly a statement, nf tile present status 

S 
of mining in thoso three districts though, where available, some of 
the older records of mining are also given, not; only rss s historical 
backpaund but becalm the increased price for gold is r e v i ~ n g  
interest in some of tllc older sites of mining 

The h o s p i t a  of the min~rs  and prospectors in  Alaska is too 
well h o r n  to require comment. Most of the people whom thc 
writer visited in 1938, however, were old friends, who gave freely 
of their time and kaowledge, ~9 ,smell as in other ways, to help in 
this field mock. Among tl~ase to whom acknowledgment is due for 
their llclpful cooperation and hospitality arc John Powers, of Etigle; 
C h a r l ~  Martin, of Jack Wade; IT. D. Cowden, of Walker Fork; 
Frank Ptrrdy, of Cllicken; John OIsen nnd A. L. Ragen, of the. 
Seventymile River; R. A. Bnuer, of Fourth of July Creek; Gen. 
A. D. McRae and E. N. Fatty, of Go411 Creek ; and A. I). Bush, Fmnk 
Miller, Park A. R e d ,  J. T. Clayworth, A1f R. Erickson, Jens L L ~ -  
low, and Einer Larsen, in the Circle district. The writer also wish= 
particularly to thank TfoIney Ricl~mond, president of the Northern 
Comrnemirtl Co., and C. B. Hamden, agent for  the =me company at 
Eagle, for financial ~ssistanct? rendered, on a m a n t  of the shipwreck 

.e in the Yukon River and delays in the receipt of Government funds 
for this work. 

UEOahrlPnY 

The three districts discussed in this report are part of the ralling 
upland countq of the Yukon-Tanana re$on, which has been de- 
scribed in adequate detail in earlier ptlblications. For the purpose 
of the pment report, it s&ces to strtto that, this region consists 
of ridges and rather broad valleys. Within any one district tlie 
ridges appear to rise to a rather uniform elevation, but for the whale 
munt.ry this ridge level is variable. Almve these ridge levels rise 



many conspicuously higher mountains or domes, and in places, par- 
ticularly along the Yukon-Tanana Divide, the r i d p  themselves 
are so high and rugged as to suggest short rnauntain ranges. A 
gecrmetric surfwe prodtlcod by joining tho ridgo tops would yield 
a flattened though somewhat irregular dome, highest in the east- 
central part and sloping gently therefrom in all dire~t~ions, but slop- 
ing most westward, toward the eonffuenm of the Yukon and Tanana 
Rivers. This reprments a surface that existed in late Tertiary time 
and has since been maturely dimcted. 

The Fortymile district is an area of considerable relief. At the 
international boundary, according to the map published by the 
International Boundary Commission, the Fortymile River flow at 
about 1,100 feet above sea level. The highest mounhin in the Forty- 
mile district, referred to the same datum, has an elevation of about 
5,700 feet, thus indicating a maximum relief for the district of a b u t  
4,600 feet. T1w average level of the ridge top, however, is between 
2,000 and 4,000 feet, so that the average relief is considerably in 
excess of 2,000 feet. 

!JJie Fortymile River and its tribuhries drain prttctically a41 of 
ths Bortgmile district. The main river is formed by the confluence 
of the North and South Forks, which join in the central part of thm 
district about 23 miles in an sir h e  west of the international bound- 
ary. The North Fork has a general southeasterly m w ,  and ab011t 
21 miles northwest of its confluence with the South Fork it raeeives 
a large tributary from the west,, h o w n  as the Middle Fork. The 
South Fork, on the other hand, is formed by t he  junction of the 
Dennison md Maqnito IFbrlII3 and h an air-line length of only 
about 13 miles, flowing generally N. 20" E. within the area shown on 
plate 2. Mosquito Fork drains a Jarge area west and southwest of 
the Portyrnil~ district, and in s similar way I)ennison Fork drains 
the country to the south. T h e  two largest tributaries of the main 
Fortymile River, within the Fortpile district, are Canyon Greek 
and O'Brien Creek Canyon Creek heads again& Walker Fork and 
flows northward to join the Fortymile River just below Bonanza Bar; 
but O'Brien C m k  flows southmad, emptying into the Fortymile, 
River farther upstream. Similarly t l ~ e  South Fork of the Fortymile 
Biaer has two important tributaries, of which one, known as Walker 
Fork, heads in Yukon Territory and flows mestwald. The other 
large tributary of the South Fork is Buckkin Creek, which lies 
between the North and Mosquito Forks and flows eastward, emptying 
intn the South Fork downstream from Walker Fork. 

The Eagle district lies closer to the Yukon River than the Forty- 
mile district, and therefore many of tha ridge tops have a lower 
mean elevation; but the maximum relief is greahr m d  the averap 
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relief probably little less than in the Fortymile district. The great 
~ K i m u m  reIief is due to the presence of Glacier Mountain, which 
rigss to m elevation of more than 6,000 feet, and the nearby Yukon 
River, which in this part of its  allay flows at an elevation of a b u t  
880 feet. The ridge tops range in eIevation from 2,000 feet close 
to the river to 3,000 or 4,000 feet farther southwerst. 

That part of the Eagle district which lies soutl~met of the Yukon 
River is the area considerad in this report. A large part of this 
area is drained by the Seventymile River and its tributaries. Tho 
Seventymile River rise3 west of the Eagle district, within the Circle 

- quadrangle, and flows in a gelierally easterly direction for an air- 
y line distance of about 160 miles, joining the Yukon River n ahor6 

distance downstream from Calico Bhlff, a well-known landmark 
on tho river. South of the Seventymile River is a smaller stream, 
known as Mission Creek, which, together with American Creek, 
an important tributary, heads against the Fortymile drainage system 
and flows northeastward toward the Yakon River. Mission Creek 
emptiaa into the Yukon t~t Eagle. The southwestern part of the 
Eagle district is drained by tributaries of the North Fork of the 
Forbmile River, and the northmestern part by small streams that 
flow directly into the Yukon. Among the latter are Fourth of July 
and Washington Creeks, which are descxihd in this report. 

l % e  Circle district is northwest of the Eagle district and south- 
west of the Yukon River. A stretch of low corntry trends S. 70" 
E. across this district and divides it into two geographic units. 
North of this lowland are the. Crazy Mountains, which so far have 
not been proved to contain any commercial gold placers. South of 
this lowland is the a m  which in some earlier reports was referred 
to as the Birch Creek mining distr~ct but is here treated as a part of 
the Circle district. This part of the district is a rolling upland 
country, similar to the Eaglo district. The Yukon River at Circle 
flows at an elevation of about 600 feet above sea le~el ,  and the high- 
& mountain in the district, Porcupine Dome, has an elevation of 

e about 5,000 feet, thus indicding a maximum relief for t11e district 
of about 4,400 feet. The mean crmt line of the ridge iis between 
3,000 and 4,000 feet above sea levol, as in the other two districts. 

That part of the, Circle district which lies south of the IomEand 
a b v e  mentioned is drained rnajnly hy Birch Creek and its tribu- 
taries, though the northwestern part, is drained by TViUow and Zoper 
Creeks, tributaries of Preacher Creek. The drainage pattern of 
Birch Creek is rather striking. Tho mnin stream heads against one 
of its own tributaries and flows southwest, then east, then north, and 
finally, outside of the Circle district, it flows northwest for mmy 
miles parallel to the Yukon and joins that river in the Yukon Flats, 
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downstream from the settlement of Beaver. Crooked Creek, one of 
the tributaries of Birch Creek, which in its lower course occupies 
the central part of the lowland area above described has a fan- 
shaped headwater drainage area, against which the main Birch 
h k  heads. The headwater tributaries of Crooked Creek include 
most of the streams on which gold placer mining is now in progress. 

The Fortymile, Eagle, and Circle districts are part of the great 
interior province of Alaska and therefore hslve a typically sub- 
Arctic climate. The winters are long and cold, with short days in 
midwinter, and the summers are short but relatively warm and are 
characterized by nearly continuous daylight for 3 months. The 
Circle district is farther north than the Eagle and Fortymile dis- 
tricts, but all three dist,ricts lie south of the Arctic Circle, so that 
the sun never mains  below the tnre horizon at noon, even in late 
December, though irq such hiIly country it may at certain Iocoalities 
be invisible for several weeks in midwinter. In sumnier, on the 
other hand, the sun shines all day and most of the nightt, thus favor- 
ing the growth of vegetation. Unlike its appearance in the Tropics, 
the apparent path of the aun at  sunrise and sunset makes a small 
angle with t he  horizon, so that it is near the horizon long before 
sunrise and long after sunset. This results in long hours of twilight 
at all masons of the year. 

Climatic records had h e n  kept at Eagle since 1882, but these 
obs~w~~eions were discontinued at the end of 1933. The records are 
not complete for this entire period, as no observations were made 
during somo years, and only partial records in others. From 1909 
to 1933, however, the climatic records are essentially complete, and 
the observations of these 25 years, together with the partial observ~.- 
tions of earlier yeara, give an excellent insight into the mean cli- 
matic conclitions. T h e  mean temperature, precipitation, and snow- 
fall at Gsgle, np to the end of 1933, have been computed from the 
records of tho Weather Bureau and are presented in the following 
trtbIa : 

Mean prscdpitattolp, mowfaU, and tterapmtwre at Eagle, Akmka 

Jmnwy -.---.-.... 
February .-...-.... 
March .-..-. . . .--. . pl. .--.. ...--_.. 

ax... -..--_.---_. 
funs ..---..--..--.. 
July ..._-...-_..--. 

A w t  ..._-.-...-- 
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These m r d s  have been charted graphically and are thus shown in 
fiplre 10. From the tabdrtr and graphic representations sevam'l in- 
temting features k o m e  dear. First, it mill be observed that the 
summer and early fall cotlstitute the rainy season. The rnaximrtrn 
pmipitation occurs in Aug~st, but 60 percent of the total preeipita- 
tion occurs in the four months of June, July, August, and Septembr. 
The total pwcipit~tjon is such as to dassify the region as semiarid, 
and it is therefore a, favo~-able condition for vegetation that so l a r p  
a proportion of the precipitation occurs during the growi~lg season. 
This fact is also a, fortunate one for the mining industry, as placer 

FIQWRA 10.--Cur?m showin# men11 precipitation. mean anoarfall, and mean tempemtare 
at  Eagle 

mining qu ire s  nn d q u a t e  s ~ ~ p p l y  of surface wahr. It should dso 
r. be noted that the period of rnnximurn preeipihtion mrs about a 

month later than the period of warmest weather. 
In camplrtinp snowfall into precipitation, it is the conventional 

pmctice of the Weatllw Burpatt to r-eprcl 10 inches of mow as the 
equivalent of 1 inch of rain. This p d n r e  has baen foJloweri in 
charting tho carve of n~clted snowfall in figure 10, blrt the graph 
shows clearly tl~rrt local factors, such as temperature and humidity, 
affect the density of the fallen snow, T11us, in this region it may be 
assumed that little or no rain falFs in the month  of Xovemkr, De- 
cember, January, February, and March, and therefore for these months 
the curva of meltad mowfall should nearly coincide with the c u w e  of 
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precipitation. In reality, the gmph shows that the two curves divere 
dxerentially, indicating that in February and March from 14 to 15 
inches of snow equal 1 inch of water; whereas in Novemhr and Janu- 
ary 18 inches of snow equal 1 inch of water; and in December 22 
inches of snow is required to make 1 inch of water. It therefore ap- 
pears that the mow of December is fluffier, or less dense, than the snow 
of other wintar months. 
The curve of mean temperature is a rather symmetrical one, except 

for an irregularity in March, during which the mean bmperature ap- 
pears to be about 3e lower than symmety demands, No such imp- 
Earity in the curve is apparent for the corresponding period in the 
fall. That this irregularity is not midental is indicated by the fact 
that tamperaturn curves for other stations in interior Alaska show the 
same feature. It therefom appeam that cold weather persists into 
March beyond the time when such conditions might be expected. The 
table also shows that the mean annual tempemturn is about 6" below 
freezing. IIt should bc pointed out, however, that the ternperaturn 
records at lkgle were not taken as a continuous recod but are based 
upon a small nurnbsr of observations during each day. It is therefore 
pwible  that an integrttted mean temperature, derived from continu- 
ous curves, might show somewhat different monthly and annual means. 

A partial meord, compiled by the Weather Bureau up to and in- 
cluding the year 1021, also shows that 56 days may be expect& at 
Eagle during which the temperature will rise to ?OD or more; that 
255 days may be expected when the temperature will fall to 32" or 
1m; and that 120 days may be expected when the temperature will 
fall to zero or lm. Up to 1921 the wannest summer temperature 
reported at Eagle was 96" and the coldest winter temperature -75". 
Sirnil ar dimatic conditions exist in the Fortymile and Circle districts. 
On the basis of 22 observations at Eagle, it has been determined that 

tha average date when the ice starts to move in the Yukon River is 
about May 15 ; and on the basis of 19 observations the mean date when 
the river k s  over in the fall is November 10. The date of the 
break-up is fairly regular, varying only about a week hfom or after 
the mean date ; but the drtte of the freeze-up is more irregular, with 
possible variations of as much as 2 or 3 weeks. The Yukon River is 
therefore open for &bout 6 months in the p r ,  but the presence of 
ice d m  in the spring and fall and the uncertainty regarding the date 
of the W - u p  limit the period of steamboat navigation to about 4 
months. 

Eagle and Circle are the principal towns within the Eede and Cir- 
cle districts, but smaller sett.lemenb have also been established, not 



PLACERS OF FORTYMILE, UGLE, AND CIRCLE DISTRILTG 143 

only in these two diskicts but also in the Fortymile district. Eagle i s  
an inmrporat4 hwn  on the southwe& bank of the Yukon River about. 
10 miles in an air line downstream irom the international boundary. 
According to the census of 1930 the Eagle district is accredited 
with a population of 157, of whom 54 lived in the town of Eagle, 78 
in the nativa town of Eagle Village, and the remainder were dis- 
tributed on nearby creeks where mining is in progress. 

Circle is on the southwest bank of the Yukon River about 15 miles 
northeast of the east end of the Cmzy Mountains, at the southeast 
end of the Yukon Flats. According to the census of 19'30 the town 
of Circle had a population of 50 persons, most of whom were natives. 

z Four other settlements in tho Circle district, however, should be men- 
tioned. Central House and Miller House, both of which have fourth- 
class post offices, are the local supply points for the mhiz1g operatio~~s 
that center around Deadwood and Mammoth Creeks, respectively; 
and Circle Rot Spl-ings, with a fourth-class post cffice, is the site of 
a rather popular watering place, which is patro~lized by many people 
in interior Alaska, particdarly by reside~lts of Fairba~iks. A~rother 
fourth-class post office, known rrs G a l  Creek, mas establislied in 1936 
on the southwest side of the Yukon River at the mouth of Coal 
Creek. 

The Fortpile district includes no large towns but has four smdl 
settlements, which have fourth-class post offices and from which sup- 
plies and mail are distributed to a population scattered over a con- 
siderable a m .  These post ofices are Steel Creak, on the Fortymiie 
River; Jack Wade, on Wade Creek, a tributary of Walker Fork; 
Franklin, on the South Fork of the Fortymile; %11d Ohlckea, on 
Chicken Cwk, a tributary of Mosquito Fork of the Fortyrmle;. The 
population of the Fortyrn~le district, according ta the census of 196% 
aggregated 142 persons. 

According ta lorn1 conditions, boats, automobiles, sutotrucka, air- 
planes, h 0 ~ 3 ,  and d o e  are u d  for the tra~lsprtartie~l of peopla, 
freight, and mail in the Fortymile, Eagle, and Circle dlstncts. 

rS Eagle and Circle are reached in sllrnrner by s fortnightly steemboat 
service on the Yukon River, maintained by the Amer~csn-Yukon 
h'avigation Ch, By this service all the supplies for Eogic and a 
part of those for Circle are b~ought downstceam from I\rfiiteIlorse, 
to whch they are deliverwl by rail from Skagway. S I I ~  the com- 
pletion of the S b  Highway between Fairbanks and Circle, how- 
ever, a considerable part of the supplies for Circle come overland 
by autotrucks from l'uirbanks. Gasoline launches and mall h a @  
are also used on the streams tributary to the Yukon River, purticu- 
larly on the Fortymile River, where stlpplies are freighted f rorn tLle 
mouth of t h ~  Fortymila upstream to Steel Creek 
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In winter the Yukon is closed to nariptiora and the S t ~ ~ s e  High- 
I Y R ~  is closer1 to automotive trmsportuti~n. Hence most of the sup- 
plies required in these thx districts are imported during the summer, 
In minter the mail is ilistribt~ted bp horse sleds from Fairbanks to 
Circle and from Whitehorse. down flw Ptrkoll River tn Eagle and 
is then further &str?butad to otrtlying areas, inclt~ding tlie Forty- 
mils district, either by horse or by dog slecls. It  is proh~hle, how- 
ever, that the md1 will soon Ibc deliverer? to CircIe and En@ in 
winter by airplane. 

A branch rood from the Steese Highway leads from Central 
House to the Circle Rnt Springs; and several other local roads 
have h e n  built in the Circle district, connecting Ckntrrtl Rouse and 
Miller House with the various mining camps. Coal and IVootl- 
chopper Creeks hnve aIso b a n  considered to be a p a d  of the Circle 
district. Under the stinllllus of new mining developments now in 
progress on theso two crceks, tho constructioi~ of ~ l n  ~utornobile mad 
was begvn in 1938, from tho Ylrlron Rivet at the mouth of Coal 
Creek upstream to the site of the present dredging operations, thence 
westwarrl over tlie ridge and down Mineral Creek, a tributary of 
Woodchopper Creek, n n d  up Woadc,l~opper Creek to the dredging 
p u n d  in tllnt valley. This road was completed in 1937. 
No first-class roads have been built in the Eagle and Fortymile 

districts, but tho summer trail from Eagle to Chicken, wllich has a 
length of 85 miles, is sufficiently passable in p d  weather during 
thc summer far a light wagon to be driven flwm Eagla to Liberty 
Creek, w distance of 30 miles. An automobile, however, can be oper- 
ated from Engle only 7 miles over this road. No road connects Eagle 
with the Selrentpile district, so that practically all supplies for the 
Seventymilo Valley bet\-e to be transported in winter. A poor r o d ,  
10 miles long, now littIe better than a skid mad, collnrxts Nation, 
on the Yukon River, with the mining camp in the upper valley 
of Fourth of July Creek No roads have yet h e n  built in the Forty- 
mile district., but the use of tractors is gradually making roads, 
witl~out any deliberate road building. 

Airplanes are rapidly homing a factor in the transportation of 
people and freight in this region, partidarly in the more remote 
parts, such as the Fort.pile district. Landing fields have been built 
at Circle, Circle Hot Springs, Eagle, Jack Wrmds, Ft-anklin, Walker 
Fork, and Chicken, and others are being projected. Emergency air- 
plane service is also ntilized for various purpms, as for examp10 in 
1938, when a drilling crew and their equiprn~nt were landed an a 
bar of the Seventymile River. The YZI~OEDH River and some of its 
tributaries also afford landing f milities for hydroplsnes and make 
possible additional service, as for example from FnirI)~nks to the 
mouth of Coal Creek. 
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In t l~e  ertrly years of the mining industry in interior Alaska, rapid 
communication was effected by a n~twork of telegraph lines, operated 
by the United States Signal Corps. Tl~ese lines not only served locltl 
needs, but also connected the fo\\'l~s of ~ E F C  Zrnkon Valley with the 
mast of Alaska, ml~ence messages were relayed by cable to the States. 
Later tho Sigi~nl C o w  abandolled an& of these. telegraph wires and 
substituted radio stations at Eagle, Circle, ~ u d  othcr outlying points, 
from which messages could be y ~ n t  to Fairbanks and thence to the 
States. In 1033 most of the radio stations operated by the Spsl  
Corps along the Yrrlcan River --ere abandorled. In their place small 
radiophone stations, operated by private concanis, were instdled, and 
oommunication at Eagle and Circle is now f~irnisl~ed by sucll facili- 
ties. Emergency and amateur radiopllones are ~Pso being insh1lecT in 
some of the more remote localities, as st the dredge on nTade Creek 
and at Chicken. 

OTIEER ECOXOMIC FACTOM 

One of the most imprtant economic cnnsiderations in a mining 
industry is the transportation of freight. A large part of the supplies 
and equipment for tl~esc thmo districts comes into AIuska by way of 
Skagway and the upper Y~~kort River. The aummer freighh rates 
fmm Sjtattle to Eagle or Circle hy this route vary, awarding to the 
types of commodities transported, from $78 to $102 a ton for cnrload 
lots. and from $85 to $116 a tor1 for less-than-carload lots. A different 
rate, bou-aver, applies to commodities that are imported into the CircIe 
di&rict by WRY of Setoard and ITnirhanks. The local frci~ht r ~ t a  
from Fairbanks to Circle by aulotl-uck is 840 a ton, but the rate from 
Fairbanks to Miller 'I-Touse or Central Houm is about $30 a tan. 

The Fortymilc district receives its wrpplies by several routes, 
Nearly all the heavy quipn~ent and a large part of the other supplie~ 
enter the country by way of Skagwny ~ r t d  tfw tipper Yukon Rivor, 
but this freight is unloaded at Uawmn, Fortymilo, or Eagle, accord- 
ing ta its ultimate ddmt.ination. From Dawson an automobile mad 
has been built westward for a distance of 60 miles to Glacier Creek, 
in the Sixtymile milling district of Yukorl Territory; and from this 
point tmctors are u s 4  for the transportation of freight into the 
Walker Fork a m  of the Fortymile district. Most. of the $wight 
t r a n s p o ~  fmm Dswmn to  Walker Fork is h d e d  by the Vralker 
Fork Gold Corporrttio~i for its own use, so that a lml ~ m m e r c i a l  
rate cannot be said to exist, but the actual cos t  is probably a b u t  
$50 a ton. 

The freight unloaded nt Fortymile, Yukon Tcrrito~, at t11e mouth 
of the Fortpile River, is transported up that streem, mainly during 
the winter, to Steel Creek, Jack n7nde? and Chicken, at rates vnlying 

4 1  958-38-2 
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fmm $70 to $100 a ton, almost double the initial rate from Seattle to 
Fortymb. Some supplies are also moved up ths Fortymile River by 
boat in the spring and summer. At the present time, however, local 
tmtor hadage in the Fortymile district is tending to reduce the a s  
of local transportation. Thus, tractors are now operating betwen 
Walker Fork and Jack Wade and between Chicken and the dredge on 
the South Fork of the Fortymile, and equipment has also been hauled 
from the South Fork to the dredge oa 'CVade Creek. 
The freight unloaded at Eagle is used in the Seventymile and Forty- 

mile districts and is transported ht.h winter and summer, but the 
summer freighting is  now restricted almost entirely to the country 
north of Steel C d .  The winter rates to Steel Cm,k, Jack Wade, 
and Chicken range from 5 to 7 cents a pund, but the summer rates 
to the same localities in earlier years have ranged from 15 ts 25 cants a, 
pound. The practical cemtion of summer freight~ng from Eagle to 
the muthorn part of the Fortymile district has been c a u d  by the 
advent of airplane transportation from Fairbanks to Jack W d e  and 
Chicken, at a rate of 10 mnts a pound. In 1936 two airplanes were 
enmged throughout the summer in supplying such services and suc- 
ceded in moving some heavy machinery, as well as perishable food- 
stuffs and other supplies, illto the Fnrtpmile district. 

Power and fuel are also important economic factors. With the 
extaption of the Fortymile River, there are no potential s i b  for the 
development of much hydroelectric power close to the= three mining 
districts, and in the Fortymile district the present development of the 
mining industry does not appear to warrant the expense incident to 
such an inshlllrtjon. Spruce timber of small size mows thmughout 
this region and is used localIg both for Ilenting and for the generation 
of power, though at some of the older camps the supply clow at hand 
has become sa depleted thrtt such fuel is becoming rather costly. Thus 
it is estimated Uiat on nTnlker Fork, where wood is burned under 
stearn boilers aboard a dredp, such f uol casts between $20 and $25 a 
cord All three of the dredges now opmting in the Fortymile dis- 
t r i c t  are using wood to obt~in steam power, and although the c& 
of such fuel is not as great RS on Walker Fork, it becomes a very con- 
siderable item in prodtlctfon costs. If the ForkymiZe district mntinues 
to develop as an area of l o w - p d e  Earp-scale mining operations, some 
consideration should be given to the possibility of utilizing the coal 
deposita of Chicken Creek and vicinity, either as a so~m of steam 
power or possibly for the devolopmant of elec~ric power, for wim 
transmission to sites where such power can be utilized. 
In the Cimla district a p a t  expanse of low-timbed country is 

present in the valleys of Birch Creek and its tributary, Crooked 
Creek, so that wood costs only about $10 a cord. The d d g o  now 
operating on Mastcdon Creek uses mood under steam boilers; but 
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the dredge on Deadvood Creek and several dragline excavators rtt 
other localities utilize fuel oil, burned in Diesel engines. Fuel oil 
imported inta the Circle district cmta from 25 to 30 cents a gallon, 
the price depending upon the extent of local haulage. The dredges 
on Coal and Woodchopper Creeks also use fuel oil in Diesel engines 
at 25 cents a gallon. 

Most of the food~tuffa used in these three districts have to be 
imported from the States, but certain local muroes help mahrially. 
Large he& of c~ribou roam over 'this country, and in ths autumn 
during the open sertson these animals afford an important source of 
meat, particularly in the Eagle and Fortpile districts, where ih  ia 
difficult to import meat, Moose, though not as plentiful as caribou, 
also cantribute to the local meat supply. Moreover, by the time 
the season is opened for killing these animals it has become cold 
enough to permit the meat to be kept without refrigeration, ao that 
little is wasted. 

With the long days of a sub-Arctic summer and a frost-free period 
of about 3 months, gardens a h  thrive, and all the more hardy 
vegetables can be p w n .  Many people have small gardens, but at 
son10 places, as at Eagle and Circle Hot Springs, large gardens are 
planted, and some af their prodlicta are mld locally, Another local 
source of food is found in the. Yukon River, wllere salmon run dur- 
ing (;he summer. These salmon are dried and to some extent canned 
for human use and are also smoked in large numbers for dog fwd 
during the winter. Blueberries, cranberries, and other wild fruits 
also ZhriPe at favored locnlities and are much appreciated in n 
country where fresh fruit from the States is rare and costly, Wild 
natire g r m  serve as forage for stock during the summer, and 
some home feed is raised locally, but most of the grain used for 
&ck is imported. 

GENERAL UEOLOQY 

T h e  general geologg of the Yukon-Tanana region has recently 
been described by the writer4 in as p a t  detail as the infometion 
at present mailable justifies. No general geologic mapping hm been 
done in this region in recent yeam, so that it will suffice for the 
purpose of the present report ta present an epitomized sketch of  
the regional geology of the Fortymile, Eagle, and Circle districts, 
laying emphasis upon particular types of rwks that have a direct 
bearing upon the occurrence and character of mineralization. 
The latest reconnaissance geologic map of the Yukon-Tannna 

region, including the northern part of the Eagle district, portrays 

&Mertie, J. B., ar., Tkte Pakon-Panana region, Alaska: Qeol. Survey BuIl. 872, pp. 
44-237, 1937. 



22 mapped units, which ralige in age from pre-Cnmbrian to Rment, 
or from the oldest xecognized geologic formations to the urtcon- 
solidnted deposits now being laid down. Tltis pJogic recod not 
only spans an immense stretch of p l o f i c  time hilt it also is onu of 
the fullest m d s  now arailnble in Alaska. Ilctl~leri rocks of every 
pa1odc period, except the Jumltasic, are present, and R variety of 
igneo~~s rocks of several aga, both intrusive a11d extrusive in origin, 
have ~1su been recognized. Some of the best-substantiated parts of 
this record have been found in that pnrt of the Eagle district, which 
Lies ziorth on the Yukon River, but m that area is not a site a€ 
strong minemlization, its geology will not be reviewed hem. South 
of the Yukon River all the rocks appeal1 to have undergone acoentu- 
ated metamorphism, so that in the mapping so far dons fo~~nations 
that may elsewhere be separable into various units have been grouped 
t o ~ t h c r  and described collectively. It therefore happens that most 
of the rocks of the Fortymile, Eagle, and Cirde districts, except 
along the Yukon River, must h described under generalized 
groupings. 

The oldest mks of the region are the Birch Creek schist and as- 
sociated rneta-igneous schists. This group of rocks constitutm tho 
principal country rock in the Fortyniile and Circle districts, but 
in the Eagle district mch rocks occur RS ~t n&mw border slolig the 
northeast and south s i d ~ s  of the granitic rocks of Glncier Mountain 
and also farther west ns n narrow belt, bounded on the north and 
south by rocks of early Paleozoic age. The Bid1  Creek schist is 
defined .s p u p  of rec:rpstallized sedimentary racks, which in- 
cInde quartzite, quartzite schist, quartz-mim sehist, mica schist, feld- 
spathic and ch1oritic schists, and rr minor proprtion of carbonaceous 
and calcareous schist and crystalline limestone. The associatd m s h -  
igneous rocks a m  gneiss, chlorite, atbite, and sericite schists, srnphib- 
olite, and I~ornblende whist. The carhonaceons and calcai.eor~s 
schists md limestone of the bedded mrks and the chlorite, albite, 
and sericite schists of igneous oridn are believed to lie near the top 
of the stratigraphic squence. The Birch Creek whist and prob- 
ably most of the rneta-igneous rocks associated with it are considered 
to ba of pre-Cambrian age. 

A yormger group of little-a1tere.d pre-Cambrim and L w e r  Cam- 
brim (!) rocks are also present in the Eagle district, north of the 
Yukon River. These are called the Tindir group. Such m k s  crop 
out locally in the country west of Fourth of July Creek bat form no 
important part of the stratigraphic q u e n c e  ~ 1 1 t h  of the Yukon. I n  
their typo locality, in the valley of the Tatondnk River, and at  adja- 
cent localities the Tindir group has been subdivided and mapped as 
several distinct formations. 
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The next younpr grortp is an undifferentiated conlplcx of pm- 
Carboniferous Paleozoic sedimentary and intrusive racks. The98 
rocks occur in the central and enstern parts of the Eagle district; as 
a northwestward-tlendi~lg hl t, which rtiljoil~s tho Rircll C'mk sc11ist.s 
along its northeast side. At the mest side of tlw Eagle district two 
&Its of such rocks, trending nearly ~ e s t  I ~ I I C ~  sepfirated from one 
smother by Birch Creek schist, lie north of a p a t  granitic batholith. 
A third hit, lilrewise tm~tding west, lies fnrther north and close to 
the Yukon River. According to Prjndl~,b \rhofie mapping of these 
rocks is t11e original Rource of information, they consist mainly of 
gxeen and black phyllites, cherty slate, chert, qnartzite, and limestone, 
toether mith basic and ultrabasic igneous rocks of ,penstone habit. 
Prindle believed that this group of rocks wss largely of Devonian 
age, but it is probable that early Paleozoic rocks of other ages are 
alm mpmrosented. In the \.alley of the Sgventymile River, jn the 
Eagle district, some of the ultrabasic and basic intrusivcs of this 
group have b a n  ~separatelp mapped. These are believed by t,he writer 
to be of Upper Devonirt~i ( 8 )  age. BasaItic and diabasic lnvas o f  
Middle De.r*onian age, called l11c Woorldlopper ~ o l c ~ n  ica, have also 
been discriminated and rnnppd along the Yukon Rircr do~mstrearn 
from the mouth of Coal Ulwok. North of the Yukon River, in the 
little-mineralized pal*, of thr. Eagle district, the pre-Carllonifemus 
Paleozoic rocks Etave heen srd.divided and mappci as a number of 
separah formations. 
In the Circle district pre-Carboniferous Pnleomie rocks occur in 

the Crazy Mountains, north of the ~mre intensely mineralized part 
of that district. Here the writer has mapped the limwto~~es wpa- 
rately. Gmn~tones R~IK) occur in the Cmxy Mountains, particularly 
along the northern flanks, but these Ilave been considered to be a part 
of the segz~enccl of Carboniferous ~nlcanjcs. 
In tho 1Saple district, alohg and close to both sides of the Yukon 

River, several formations of Carboni f emus rocks have been described 
by the writer? The oldest of t , l ~ ~ s e  is a formation of chert, with a 
~rnallor proportion of otlwr m k s ,  which crops out at tho nmth end 
of Calico Bluff and at weereral other localities in that vicinity. Tllese 
mks lie conformably below upper 3Iississippian rocks and are con- 

e sidered to be of Mississippian age, but their base is not exposed. 
Similar rocks, which i~lclude zones of chert condomerate, occur at 
the base of the Carbnnjfarous sequenm in other parts of the Yukon- 
Tanana region and nre correlated tentatively mith the cherty rocks 

'Pdndle. L X.. The Pnrtymile qnadraagle, Aleskn: Qml, Sarvev Bull. 375, pp. 18-19, 
1909. 

'Mertie, f. B., Jr., Gmlo$p nb the EagleClrcle Ai~trict, Alaah:  GmT. Xnrrey Rnll. 
816. pp. 84-150, 1830 : The Tatondnk-Nstion dltrtrlct, hlaaka: MI. survey BulI. 838. PD. 
415452 ,  1933. 
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near EhgIe. Such mcks crop out in a narrow belt, trending west, 
which crosses Goal and Woodchopper  creek^; and they are also 
p m n t  at other localities along the north side of the Yukon River 
downstream from Woodchopper GPeek. 

Basic volcanic rocks of greenstone habit occur in the (Srcle district, 
along the northeast bank of the Yukon River upstream from Circle. 
Bocks of the same character lie along the north flanks of the Crazy 
Mountains. These greenstones were described by t he  writer under 
the name "Circle volwnics" but were afterward wrrelated with the 
Rampart group, which is wn~dexed to be of Mississippian age. 
These volcanic rock lie above the Misskippian chert (Evengood 
chert) in its type locality, but so far as h o r n  they are not repre- 
sented in the EqIe district. 

Above the Mississippian chert of the Eagle district lies the Calico 
Bluff formation, the type locality of which is at Calico Bluff, on the 
muthmest side of the Yukon River just ngstrem from the mouth 
of the SeventymiIe River. This formation also crops out at other 
nearby localities. The barn of the Calim Bluff formation has been 
dehed, but its upper stratigraphic limit has not been determined. 
It consists essentialIy of thin-bedded limestone and shale and, on 
the basis of rn abundant marine fauna, has been referred to the 
upper Mississippian. 

A younger formation of Carboniferous age, t t b  e x p d  at numer- 
om localities along the Yukon River within the Eagle, district, has 
been d l e d  the Nation River formation. It is composed mainly of 
wndeitone, conglomerate, and shale, deposited under terrigenous condi- 
tions. Both the base and the top of this formation hava been recog- 
nized, but it lies moonformably on older Carboniferous and Devonian 
rocks, In view of the undetermined top of the Calico Blu% forma- 
tions, B considerable muence of rocks may intervene b~tween it and 
the Nation River formation. 

Above the Nation River formation is the Tahkandit limedane, the 
youngest formation of Carboniferous age, The type locality of this 
formation is along the Yukon River just upatream from the mouth of 
the Nation River, but it has aleu hen recognized and mapped else- 
where in the Yukon Valby, bath upstream and downstream h m  the 
type locality. The Tahkandit limestone has an abundant marine 
fauna and is of Permian age. 

Upper Trimssic rwks have b n  found only in the Eagle district, 
along &and close to the Yukon River at and above the mouth of the 
Nation River, Thea rocks consist of thin-bedded shale and limestone. 

q Mmtie, J. B., Jr., Geolw of the lagle-Circle dIatrl&, Alaeka : Beol S m y  Bull. 816, 
pp. 8-8, 1080. 
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They appear to represent only a minor part of the regional strati- 
graphic section, but they have some additional interest on acmunt of 
the fact that they contain oil shale. 

A widespread group of Mwzoic mcks, known as the Kandik forma- 
tion, m u m  along both sides of the Yukon River in the Eagle and 
Circle districts. This formation begins &bout 8 milas from the mouth 
of the Nation River and continues westward as a bmad belt in the 
Yukon Valby as far as Goal Creek? from which it continues westward 
tts a Pery narrow belt, crossing both Coal and Woodchopper C r d s .  
The Randik formation consists essentially of black slate and quartz- 
amdstone and is of Lower Cretaceous age. Upper Cretaceous racks 

5 mtty also be pregent in this part of the Yukon Valley but have not been 
definitely m g n i z e d  and mapped. 

'me youngest of the consolidated geologic formations of this region 
is a group of Tertiary rocks, which occur in the Eagle, Circle, and 
Fortymile districts. These Tertiary rockg contain numerous bed8 of 
cod, but they are of particular importance because they are the proxi- 
mate m u m  of gold for some of the gold placers in the b g l e  and Circle 
districts. 
In the Eagle and Circle districts tlla Tertiary mcks crop out in a 

belt from I. to  12 miles wide, which extends along the south side of the 
Yukon Valley from the jnternrational boundary N. 60" W. to and be- 
yond Woodchopper C-k. This belt is widest in the country between 
Eagle and Fourth of July Creek. These roclrs, becaust: t h y  occur 
fairly close ta the Yukon River, occupy for the most part Iow timberad 
ridges and have therefore been examined mainly in the valleys of 
streams tributary to the Yukon Valley, and little is lrnown of them in 
the interstream stretches. Moreover, no detailed study of this group 
of rocks has yet been made, though fmm several points of view more 
detailed information about them is much needed, 

The Tertiary rmks consist of sandstone, shals, ttnd conglomerate 
and locally include h d s  of eoal, ranging in rank from lignih to sub- 
bituminous. According to the intensity of pressure applied at differ- 

* enh localities, these rocks show varying degrees of consolidation. They 
have also been affected by surficial weathering in different degrees, BO 
that ~t p l m  tho shale Im mvarted locally to clay, and the eowmr- 
grained sediments have broken down to sand and gravel. Thus on 

t 
some of the ridges vensers of gravel have been formed, which super- 
ficially resemble brrw gravel. At most places where tho Tertiary 
rocks have been examined they show a high degree of folding and at 
numerous localities the dip appmachss verticality. This structum, 
mupled with a lack of d h i l e d  work, renders it impossib1~ tn state with 
assurance either the mquenca of the beds or their total thichoss. Ac- 



152 1lISTF:RAI. RESOURCES OF ALASKA. 1933 

coding to Prindle: a partid section is e x m  in the valley of Bryant 
Creek, a. stream that heads in the granitic rocks of Glacier Mountain 
and flow0 northeastward to the L%ventymile River. 11n this section 
most of the mcks dip at high but varying angles to the north, but it 
is prob~ble that close folrling has caused a repetition of beds at  differ- 
ent str~tigrhphic horimns. ~onglom~rate, crops out at s%veral places 
along Bryant Cmk,  but Prjndle's evaluation of the exposures at this 
and ot,hnr locaIitiea led lliln to believe that a h u t  3,008 feet of seahen- 
tary rocks arm pmsent, of which the lou?er half consists of argillaceous 
and smdy beds, with l ipitic coal, whereas the upper half is wmpased 
dominantly of beds of conglomer~te. Fossil plants of the same g ~ n e r a l  
chnrmt,er 11ave been follnd in h t h  the lower and upper parts of the 
formation, and the age of most of theso plants has been determined as 
Eocene. 

The conglomeratic partinns of th i s  formation are of particular 
economic interest becazrse they are the proximate source of much of 
the gold found in certain stream thnt cut transverse1y across thew 
rocks. The pnvel ,  which malrcs up the mnglnme~atia beds, consists 
mainly of chert ~ n d  qnartzite, but also includes a smaller amount of 
vein quartz and othclr oountry rock of local origin and at some places 
decomposed pebbles of granitic rocks. The large percentage of 
chert nrld q~~artnita B U ~ ~ P S ~ S  conditions of residual alteration of the 
country m k ,  before and during the time of deposition of these 
rocks, that differ materially from the s~~rficial mntlitions of bedmclt 
during most of Pleistocene and Recent times. 

T ~ P  character of these anrly Tertiary m k s  indicates that they 
are ancient alluvial deposits that have been indurated and folded 
to produce the present stratigraphic sequence. The distribution of 
the gold placem on Fourtla of July, Coal, and Woodchopper Creeks 
and on some of tho tributaries of the Seventymile River also indicates 
that some of the conghmerate beds are the source of much of the 
placer gold in these r~rtllcys, These gold-bearing conglomerates are 
therefore ancient placers, but it should be emphasized that they %ante- 
date hy tens of millions of years the gold placers found in the present 
streams. As indurated gold placers, however, they a m  analogous 
to the gold-bearing conglomerates of the Wit.w-atersrad district, in 
the Tranavatrl region of South Africa. Little prospecting has h n  
done in these ancient placers, and emu if gold-hring deposits that 
have the tenor of the present ores from the Transvaal could be 
located, they would hardly be workable under the economic condi- 
tions now existing in th i s  part of interior Alaska. The main interest 
in these conglomerates at the present time is the fact that they are 

'Prlndle. L. M., d geologic reEOnaa1mnce of the C1de qnndr~ngla Aleaka: Geol. 
Survey Bull. 638, pp. 3354, 1913. 
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a source of gold in some of the placers found in the valleys of 
the present streams. 

Tile gold in the Tertiary conglomerates was probably derids 
from quartz veins and mineralized country rock, which were asso- 
ciated with the granitjc jntrnsires exemplified by the large badiolith 
that Pies to the sor~th of this formation. I t  is possible that t h ~  gold 
occurred mainly in apicnl zones around tlrc borders of t h i ~  granitio 
mass and in its outlying masses and that t11es.e gold-bearing zonea 
were first exposed to erosion in early Tertiary time, when the eon- 
glomerates and associated rocks mere being deposited. Such condi- 
tions resulterl in the formation of early Tertiary gold placers. The 
goEd in them ancient placers was probably as irrep~l~rly  distributed 
as i t  is in the present dream placers. &foreover, in tho millions of 
years thai; Iiave elapsed sinco the ancient placers were formed, the 
Tertiary rocks have beer1 foliietl and in part emled. Consequently, 
even if p l d  11sd beem evenly distributed in the original gravel, it 
would no longer be equally distributed areally. These factors explain 
why only some instead of all of the dreams that drain this belt 
of Tertiary rocks hare developed Recent pltlcors, 

Many facts still rmnain to IM learned regarding these Tert.iary 
roclts. Primarily, addit ionnl information is  needed regarding theic 
thickness and stratigraphic sequence, The position of t,he beds of 
conglomerate in tllc sequence needs to be determined, as these am 
probably the gold-haring beda. Samples of the conglomerates 
should also k kssayerl, to determine which beds are gold-bearing 
and whet their tenor is. Wit11 thew fwcts in hand, prospecting for 
gold placers might h more intensively carried on, and it is even 
posible that low-grade gold deposits that would rate RS future 
reservps might he located in the coi~glomerate bedmclr. Some in- 
teresting ~ I o g i c  problems which at present am indeterminate might 
also be sosolTed. 

The preceding statements reprding the Tertiary m k s  rtpply 
mainly in the Eagle and Circle districts. 8malE areas of these rocks 
also occur in the Fortymile district, principally in Chicken and 
Napoleon Creeks. So far as h0n.n these rocli~ have no considerable 
thickness and contain relutively little co~iglomecate, m t h ~ t  for thi9 
and other reasons they probably have not acted as a bedrock source 
of gold in the accumulation of tho p1d placers in t,hc Fortymilo 
district. Their main interest lies in the fact that they contain beds 
of sn bbit,nminons coal, which may sometime be utilixod as a local 
source of power. Basic igneous rocks of Terti~ry ( ? )  age, in part 
of intrusive origin but possibly in part extrusive, also occur in the 
valley of Chicken Creek, in the Fortpile district. 
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Besides the principal basic and ultrabask mla that are found 
in these three districts, many ~r of granitic intrusive rmks occur 
throughout the mgion. In the Eagle district such m k s  are present 
in the vicinity of Glacier Mountsin and extend thence westward, form- 
ing a p a t  batholith, with a length from west to east of about 70 
miles. Smaller intrusive rnssses are also found in the Eagle district 
but are particularly prevalent in the Forbymile district, where 20 such 
bodies have been mapped. The north side of the batholith liea at the 
head of Coat rind Woodchopper Creeks, but smaller areas of granitio 
rocks occur in the valley of Birch Creek and its tributaries. in 
the Circle district. 

The granitic d, like the Tertiary mnglomerak, are of impor- 
tance because they are considerod to be s source of @Id in the forma- 
tion of gold placers. The Tortiary conglomerates, however, are only 
a m d r r r y  source of gold, which had 24 be derived originally from 
a primary source. me granitic rocks, together with the quartz veins 
and mineralized country rock along their borders, are blisved to con- 
stitute such primary sour- The granitic rock of the Yakon- 
Tanana region have been described in a recent publi~ation.~ They 
range in petropphic character from granite to quartz diorite and 
in age from Memzoic to Tertiary. Most of them are equigrsnular 
massive rocks, in which the component minerals may Im distinguished 
and gmerically identified with the unaided eye. They consist sssen- 
tially of quartz, potash and lime-soda feldspars in varying propor- 
tions, mica (commonly biotite te) , hornblende, and pyroxene, together 
with a variety of accessory minerals, such as titanite, apatite, z k n ,  
and ilmenite. As a result of alteration, both hydrothe~mal md sur- 
ficial, these prima-r~r minerals have been a1te-d locally to various e 
o n d q  rninerds. The specialized namcq applied to the family of 
p n i t i e  rocks, such ss granite, monzopnite, quartz monzonite, gran- 
odiorite, and quartz diorite, together with corresponding deigns- 
tions for their fine-grained equivalents, are based mainly upon Iabora- 
tory dsterminations of the character and proportions of the feldspars, 
Such distinctions in general cannot be accurately made in the field. 
Practical1 y all experienced pmspectbre, however, recognize the p- 
nitic rocks when they see them, and as any or a11 of them may have 
p d ~ m d  1mal mineralization, the inability to utilize this specialized 
nomenclature is no handicap in prospecting. 
No intensive study of the g m  itic mcks of the Yukon-Tanans. region 

has yet been made, though the main areas where auch rocks occur 
have been mapped, and their general pstrographia characters have 
been stated in earlier publications No detailed statement is therefom 

PMertle, J. B., Jr., The Yukon-Taaanrr -on, Alauka: Qeol. Elnrvw Bull. 812, p& 
21+218, 21S226, 1937. 
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warranted regarding the absolute or relative ages of all tho p n i t i o  
rocks, the mechanics of their intrusion, their modes of mineralization, 
or the paragen& of theii ore and gangue minerals. In a bronc1 way, 
however, it may be said that some of the granitic masses, particularly 
the smaller ones, have produced mineralization of varying d e w  of 
intensity in the a n t r y  rock along their borders, especially in the 
vicinity of tha apexea of such iintrusim. The manifestations of such 
mineralization are usually quartz veining, or altaration and dismlora- 
tion of the adjoining or nearby country rock, or both. Areas where 
s m d  bodies of granitic rocks may be found, or mrts where quartz 
veining or hydrothermal &Iteration of tlia country rock suggests their 
presence nertrby, are therefore favorable sites for prospecting for lodes 
of gold, silver, mppr, tin, and certain other metals; and the streams 
draining such areas are favorable sites for prospecting for gold 
plscers. 

Emphasis has already been laid upon the size of granitic masses as 
one of the fsctors thwt may bear upon the occurrence or absence of 
mineralization. The size of s p n i t , i c  cropping, however, is mainly a 
function of the depth at which the h d y  has hen injected and the 
amount of rmbsquent erosion. Most granitic intmiivss am pictured 
as lsrge masses of ignmns rnateri~l~ of irregular shape, that are in- 
jected into the country rock under & considerable cover of superjacent 
country rock, As a rest~lt of their imgular shape, certain protuber- 
ances, as well as radiating dikes, may penetrate upwad above the 
main maas for considerable distances, without reaching or even closely 
approaching the surface. In the wearing away of the country rock 
by subsequent erosion and the enem1 lowering of th0 surface with 
regard to the underlying granitic mks, these higher protubc,mncea 
are the iimt to be unmvsred. The mineral-bearing solutions that ac- 
company t h ~  intrusion of granitic rocks work up~ard  along the con- 
tacts between the granitic and country rocks and often precipitata 
their metallic loads at  or near the apexes of these protuberances, either 
along the contacts themselves or in the no~rby coulltry rocks. Hence 
when the granitic rocks are first bared to erosion, it is the* smaller 
protriberan& or apophyses that appear and procium maE1 surficial 
areas of such rocks. It is during this stage of the uncovering of the 
main granitic mass that the results of mineralization around the bor- 
ders of granitic pocks m most likely to be visible and effective in 
producing a metallic source rmk. By weathering and erosion this 
sotm rock is disintRgratsd and moved downward into the valleys, 
to produce placer deposits. Under this hypothesis the importance of 
mall areas of granit.ic mh is obviaua 
As erosion and general lowering of the surfam of the country pro- 

ceed further, the main intru~ve masses am also gTBdually bared. 
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This results in the exposure of large masses, such as the great batho- 
lith of granitic socks t.hat extends from Glacier Mountain westward 
for 70 miles. The exposure of such masses implies that the more 
highly mineralized apical zones have been worn away, and that t h ~  
metallic contents of such zones have baen distributed into the valleys 
of the streams that drain the region. Whether these rnetdtllic mate- 
rials, such as gold, are comminuted and dissipated far  downstream, 
even to the ocean, depends upon the length of time involved in the 
process and upon the character and intensity of geornorphic procems 
that cannot be described generally but only locally in the light of 
detailed atudies. Fortunately, under the more usual circumstances 
gold travels no great distance downstream, e.ven when it is repeatedly 
rehandled by stream action. But there is a downstream vector in its 
movement, so that if  tt d c i e n t  time has elapsed since it was first 
dislodged from its bedrock source, and if the geomorphic conditions 
are such as to  accentuate this downstream vector, gpld nay and does 
move fax dmvnstrem and is ha l ly  so disseminated in a large volume 
of alluvial deposits that the gravel containing it can no longer be 
considered to form workable placers. 

It occasionally happens, where granitic xrocks mere bared to erosion 
many rniIlions of years ago, that gold derived from the apicaI zones 
af the granitic intrusives was collected or assembled in alluvial de- 
posits at no great dist~nce from the ofiginaI bedrock sites; and that 
t h e  gold-bearing dlurial deposits have themselves been preserved 
from extensive or complete erosion by fortuitous geomorphic mndi- 
tions. Such alluvial deposits may be so old that, through dynamic 
processes engendering pressure and heat, they have subsequently been 
welded into solid m k  This is the conrentional interpretation of the 
origin of the Witmatarsrand gold deposits of South Africa, and i t  
is believed t o  represent the conditions that pmsemed the gold-bearing 
Tertiary conglomerates of the Eagle and Circle districts. h other 
words, it is co~~ceivable and reasonttbIe that the gold which now 
rests in the Tertiary conglomerates was derived in early Tertiary 
time from the erosion of upper parts of the granitic rocks to  tho 
muth. s 

The youngest geologic formations in this region are the unmnmli- 
dated alluvial deposits that form the  alley floors of the present 
streams and extend up tho slopes of the v a l l ~ y  m-alls for varying dis- 
tances. These deposits range h inage from Pleistocene to Recent and 
consist of gravel, sand, and silt, in rljfferent pmportions at different 
sites. h the Yukon-Tanrtna region h ~ s  not been glaciated, except in 
very lomlixed areas, the source of most of these deposits is the ooun- 
try rock exposed in the valleys drained by the present streams. But 
the details of the erosion, transportation, and deposition of these wdi- 
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ments have not pt been suficirntly deciphered Eo present any com- 
plete sequential statement iq?nrding their geolofic history. Many 
descriptive details -ding thew deposits, that ngpply locally, are 
given in the following pages, whem tho character of the gold p k e r  
deposilts is discussed. 

GOLD PLACERR 

FORT-E DISTRICT 

Tho Fortymile Rirer, Icnowa originally as the Shitmdo River, 
mas given its present name in the early days of the Fortgnlile dis- 

* trict, becnusr! i t  entered the Ynkoi~ Kit-er 40 miles domstream from 
the dd IIudson Bay post at Fort filianca. Gold was discovered on 
the bars of the Fortymile River iloar its mouth by Howard Frank- 
lin, in the fall of 1886, and the gold plamw of Frnnlrlhl GllTch were 
located a b u t  a year later. Gold placer rninkg has mntinl~ect in this 
district from that time witliout intcrruptio~~ to the present day. 
In the spring of 1888 p l d  placers were locakr2 on n a r i s  Crcek, R 

headwabr tributary of Mralkcr Fork, a11d in the following year 
Pokcr Creek, anothor headwater tributary, as well as the main Walkcr 
Fork, were f o u ~ d  to be the sites of cornmcrcial gold placers. Furtllcr 
jllterest in the Fortymilo district was crested by the discovery iu 
1892 of gold placxrs e ~ s t  of the intornatio~litl bor~ndary, on Miller 
and Glacier Cmks, which llead ~gajnst Wnllror Fork and drain 
eoutheastward to the Sixty~nile River. Largely ns a result of this 
now dimvery an influx of prospectors nnd miners into t,he Fortymile 
district begmi in 1893, and lnauy new placers werc so011 located. The 
s~queace atid dates of discovery of most of the other gold placers of 
ihe Fortymile district t h t  Im~e been found and mined cannot bR 
stated, but it I < I I ~ T I I  t l~nt  mining on Dome C m k  dates from 1893, 
that the placers of Wade Creek wero first located i n  1895, and that, 
those of Chicken C m k  wel-o discovsl.ed in the spring of 1896. Ap- 
parently most if not all o f  t8he valleys 1~11ero productive placers are 
new known to exist hnd been located within 10 years after the stam- - pede of 5893. Evidently the Fwtyrnile district was rather thor- 
oughly prospected in the late nineties, for in the last 4~ years few 
additional pt~y streaks of any importance have been found. 

The fact d ~ a t  all the prodllctivo placers of the present day mere 
discovered from 40 to 50 years ago, however, should not be regarded 
as n deterrent to new prospcting-, In the first place, the nevi price of 
gold makes it possible now to mine deposits that 'livere nnworkable a 
few years ago. A h ,  new mnehl~ods of large-scale mining have been 
developed in recent years and are b ing  currently improved, so tllat 
it mill be possible in the futum to work not only the low-grade mar- 
ginal p u n d  of the old placers but also h operate low-grade placers 
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that have not heretofore h e n  mined. UndoubtedIy many placers that 
were too low in grade to be worked in the early days of the district 
were h o r n  to the prospectors and miners of thorn days. But most. 
of the men who worked in this district 40 to 50 years ago are now 
dead, and the results of their pmspcting in low-grade placers h v e  
not been recorded, so that much of their work will need to be re- 
peated in the light of present economic conditions. 

Mining in the Fortymile district now centers about six more or 
l e ~  separated are-namely, Walker Fork, Wade Creek, Chicken 
Creek, FrankLin Creek, Fortymile River, and Dome Cmk.  (See pl. 
2.) The goId placers and mining operations now in progress in thess 
wreas are described in the following pages. 

Walker Fork and its two headwater tribuhries: Davis and Poker 
Creeh, head in Yukon Territory, in the Bald Rills, which form the 
divide between Walker Fork and the Sixtymile River. Davis Creek 
he& against Little Gold Creek, tributarg of the Sixtymde River, 
and flows southwest ; Poker Creek heads against Little Gold and 
Glacier Creeks and flows west; and Wdkar Fork heads against 
Glacier and Miller Creeks and flaw northwest. Dlavis and Poker 
C m h  and the headwatsr branch of Walker Fork unita about a mile 
w& of the international boundary. Cherry Crwk, another head- 
water tributary of Walker Fork, snhrs from the southeast about 5 
miles west of t b  hbrnational boundary. The present mining opera- 
tions on Walker Fork are located in the stretch west of the mouths of 
Davis and Poker Creeks and east of the mouth of Cherry Creek. The 
new airplane landing field is located on the law ridge north of the 
minirig camp. 

Davis Creek heads in a steep-waIIed semicircular basin, flows wed 
for about a mile in a n a m  valley with a, high p d i e n t ,  and then 
veers to the southwest, flowing for 2 miles in a broader valley with a 
rnoriemta gradient to its junction with Walker Fork. Poker Creek 
heads in a basin similar to that at  t h e  bead of Davis Creek but with 
&per walls; downham from this basin the valley quickIy broadens, 
and the stream flows westward with a fairly low gradient to Walker 
Fork. The bedrock on these two streams is qusrb-mica schist snd 
quartzite schist, which in places is somewhat carbonaceous. The c1ea.v- 
a@ of thase ancient metamorphic rocks strikes from northeast to east, 
hut the cleavage has been deformed by further folding, so that its dip 
is inconstant, hhough dominantly southward. Many quartz veins of 
varying width appear to follow the cleavage of the m k s  ; and as no 
granitic rocks are known either in these two vaIlsys or at their heads, - 

it seems likely that guch quartz veins, derived from an underlping 
body of granitic rock, may be the source of the gold on Walker Fork. 



No important mining is now in progress in Davis or Poker C w b ,  
AS the gold placers of t h m  streams have been rather completely mined 
in earlier yeam. Apparently the best part% of the pay stmks on 
these creeks m m  in their lower valleys, within American territory; 
and on Davis Creek the Discovery claim was located about l~+alf a mile 
upstream from its mouth. According to SpurrtQ the alluvial deposits 
which constituted these placers were shnlIow, ranging from 6 to 12 feet 
in thickness, of which t h e  upper 1 or 2 f e t  consisted of muck. The 
underlying gavel was subangular, and on Davis Creek, it consisted of 
fine gravel near bedrock, overlain by comer gravcl. Most of the gold 
was found in demmposed bedrock and in the gravel just above bed- 
. ConsiderabIe qurtrtx was found adhering to some of the pld ,  
and in one of the quartz veina exposed on Davis Creek a Iittlo freo gold 
mas obwrved. An assay of 35 ounces of gold from Poker Cmk, 
recovemd several years ago, shows a fineness of €32 pa& of gold and 
122 parts of silver in a thousand. 

From the junction of its hedwater branch with Davis and Poker 
Creeks, Wslkar Fork flows westward for about 10 miles, to the mouth 
of Twalvemile Creek, a small tributary from the north; thenca 5. 
65" 7V. for about 8 miles, to the mouth of Liberty Creek, a large tribu- 
tary from ths south; and finally in a meandering course N. 50" W. for 
8 miles in an air line to its confluence with the South Fork of the 
Fortymile About midway in the last-named stretch Wade 
(=reek entern from the northeast. 
In its upper d l e y ,  where the course of the stream is west, Walker 

Fork has an elevation above sea level ranging from 1,600 to 2900 feet. 
East of Cherry Cmk,  where mining operations are in progress, the 
alevation is about 8,008 feet and the p d i e n t  of the stream is about 100 
feet to the mile. In this stretch the vdley is asymmetric, with rs rather 
steep south wall and gentle slopes and spurs forming the north wall. 
The valley floor in general is a wide alluvial flat, but it narrows con- 
siderably for short stretches. A t e r m  about 400 feet above the creek 
level is mgmizable on both sides of the creek; and a lower hmace, 
about 100 feet high, is developed farther downstrem, in the vicinity 
of Twelvemile Creek. 

The bedrock of Walker Fork cunsists essentially of quartzha schist 
and carbonaceous schist, similar to the bedrock in Davis and Poker 
Cmks; but between the outlets of Twelvemile and Wade Creeks 
Prindle l1 reports the p m n c e  of pnetiferous hornblende schist and 
gneiiss, as well as granitic and pegmtitic intrusi~e mcks, presumably 

W X p u r r ,  J. B., UeoIop  ot the Pokon gold district, Alarka: &ol. Bmwq 18th .Am. 
Rept., pt. 8, pp. 528-831, 1898. 

Prhdle, L. M., Tbe Fortymllo guadrangle, bla@kn : Geol. Burvey Bull. 815, p. 35,19C@. 
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much younger. These intrusive rocks occur b t h  as dikes and sills, 
and quartz veins are also of common occurrence. The metamorphic 
rocks lmve a complex structure, which indic~tes folding of 01 d cleavap 
planes. T h e  general strike varies f ~ o m  northeast to east, but the dip 
of the cleavage planes is incanshmt. 

Insufficient data have been recorded to give a history of mining 
operations on Walker Fork, but evidently most of the gold placers 
wera of moderate thickness, for most of the early work was done by 
hydraulic open-cut methods. T h e  gravel of high grade wrts smdI 
in amount and soon worked out, so that early in the l~istory of this 
creek mecllanical devices operated by power began to be utilized. 
Thus in 1903 a stream scraper and bucket conveyor were being used 
on one claim, and a horse scraper was used for stacking tailings cln 

anothe~ claim. In 1907 the first dredge mas installed on Walker 
Fork, about a mile about the month of Twelvemile Creek, by an 
Englishman named Russell King. This was an open-connected 
machine of the bucket type, with a bucket capacity of 5 cubic feet. 
It was operated on Walker Fork from 1907 to 1809, after n.hic11 it 
was moved to the mouth of Uhler Creek, on the South Fork of the 
Fortymile; ~ n d  in the ensuing years it worked upstream as far as 
Franklin. A second dredge was installed on Walker Fork between 
the months of Davis and Poker Creek in the winter of 1907-8, by 
Robert Mul~ane. This was operatdl during the seasons of 1908 to 
1912, and apparently mas rt success. Its operations mere finally 
terminated on Poker Creek a few hundred feet above the mouth of 
that stream, where in September 1912 it was disnlantled; and during 
the following winter it Kas rnoed across tha international boundary 
to  Miller Creek, in the Sixtymile district, where it is still being used. 
The present company, which holds m ~ d  operates the placer deposits 
on Walker Fork, Ma11 work in 1923, but during that year and in 
1924 only ditching was done. In 1925 it put into operation tt Bucyrus 
s t a m  shovel, with a 50-foot boom, and a bucket with a maximum 
capacity of 1% cubic yards. In this work hydraulic giants mere 
used to move the gravel from t,lm sides of the pay st real^ toward the 
center, where it could be picked up by the steam shovel and lifted 
into the sluice boxes. This machine was used until 1934, but in 
that year a new stacker-type dredge was built, which began digging 
late in the summer. This dredge is still in operatinn. 

The pay streak on Walker Fork may be said to atart at the mouth 
of Poker C m k  and continues downstream for ttll undetermined 
distance. Claims &re evidently recko~~ed from some point at or near 
%he mouth of Davis or Poker GI&, perhaps from the Discovery 
claim on Davis Creek, about half a mile above its mouth. Mining 
operations have gradunlly been extended downstream to the present 
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site of the dredge, on daim 91 below Discovery, and are being con- 
tinued dowr~strearn. The pay streak on Walker Fork has therefore 
a h o r n  length of at least 5 miles. Its width is variable, depending 
not only on the distribrztion of workable placers but also on the 
definition of what constitutes a workable placer. In the early days 
of mining on Walker Fork the pay streak was stated to have a width 
of abut  50 feet. This nf coursR applied to the pay streak in that 
part of the valley near Davis and Polccr Creeks, but a greater width 
than this was afterward worked by the Mulvane dredge. At the siw 
of steam-shovel operations in 195% and 1987 the pay streak was con- 
sidered to have a width of 600 feet. Down&,m.egm from this point 
the valley becomea narrower, and at the present site of the dredge 
and for several claim lengths upstream the worhble pay ~ t f eak  has 
ranged from 250 to 300 feet in width. About 1,500 to 2,OM1 feet 
below the present site of the dredge the valley broadens, and here 
the hydraulic crew is stripping over 8 midfh of 600 to TOO feet, 
though it is not definitely known that this entim width can h worlieil 
at a profit. 

The alluvial material that lies above bedrock consists of gravel, 
sand, muck, and a little clay. The stratigraphic thickness is variable. 
I n  th8 upper part of the valley the thickness of this mterial ranges 
from 4 to 12 feet, and of the gravel from 4 20 10 feet, with an avcrnga 
of 6 feet. The muck occurs genemlly as a thin stmturn at the sur- 
face, but at some p l a w  no muck is present, though rarely muck 
extends d o ~ n w a d  to M m k .  The gravel consists of subangnlar 
pebbles and cobbles as much as a foot in diameter, with a few largo 
bouldem. As might be expected, the gravel consists mainly of quartz- 
ite schist. In places a thin layer of clay was found between the 
gravel and W m k .  The lower 2 feet of gravel constitutes the work- 
able part, but p l d  wlts also recovered in bedrock to rt depth of 1% 
feet, Most of this gold occurred as small flat pieces, but nuggets 
as much as an ounce in weight were m o v e d .  Some of this gold, 
particularly at the upper end of the pay streak, was rusty or even 
black in color. 

At the site of the steam-shovd operations from 1925 to 1928, in 
claims 15 to 18 beIow Discovery, the stratigraphic section of the 
alluvial material was much the same as farther upstream, as the 
gravel rangas in thicknes fmm 5 or 6 feet at the edges of the pay 
streak to 10 feet in the central part, with a cover of muck 1 to 2 feet 
thick. In this part of the valley the pebbles of the p v d  are some- 
what smaller in average. size, bnt locallg some large boafders, as much 
as 4 feet in diameter, were uncove.red. Svch bouldem are rnaidy 
quartz and are found where quartz ledges cut the bedmk The 
bedrock consists of several varieties of bloeky whist, into which gold 

419- 
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penetrates to a depth of 2 or 3 k t .  Many thin seams and stringers 
of quartz occur in the bedrock, and at places thick veins or ledges of 
quartz have been unco~emd. The goid placers in this part of the 
valley, including ra width of 300 to 600 feet, nra said to have had a 
value of 15 to 35 cents to the quare fmt of bedrock, or if the avenge 
depth of these placers is taken as 9 feet, the value was from 46 cents 
to $1.05 a square yard. On claim 21 below Discovery, at the site of 
the dredge in 1936, conditions of the overburden are esentially simi- 
lar to those existing on severs1 c l ~ i m s  upstream. The gravel has a 
thickness of 7 to 10 feet and is covered by 2 to 4 feet of muck 'She 
pebbles am subangular to rounded and reach a maximum of 1 fmt in 
diameter but arerage perhaps 4 to 5 inches. About 1,000 to 1,500 
feet downstream, however, where stripping operatiorls were in prog- 
ress in 1836, the gravel ranges in thickness from 4 to 8 feet and i s  
overlain by 3 to 7 feet of muck. 

No assay returns were seen by the writer, but nt the present site of 
mining, the bullion has been reported 20 have s finenesa of about 830 
parts of g ~ l d  in a thousand, though in the ground worked several 
claims upstream the fineness was reported by the same operators at 
about 890 parts. If theso observations indicate a general condition, 
them is a suggestion here of local enrichment, of the placers frm bed- 
rock sources i n  the vicinity of claims 15 to 18 below Discovery. The 
heavy concentrates collected with the @Ed include maiilEy magnetite, 
limonite, ilmenite, psilomelane, pyrite, and garnet. 

Mining operations on Walker Fork are now being. carried on by the 
Walker Fork Gold Corporation, which holds 14 miles of claims in 
this valley. The central camp for several gears has been located on 
or near claim 16 below Discovery, about 2 or 3 miles west of the inter- 
national boundary; but in 1936 the bunk houses and mess house were 
being moved downstream to a site near the dredfing operations. The 
present dredge is now working downstream, and because the alluvium 
is shallow it is  operating behind temporary dams. This dredge, which 
was built by the Seattle Iron Works, is of the Hacker type and is 
oprated with one spud and two how and two stern lines. The digging 
ladder consists nf 59 buckets of 3 cubic feet capacity, which can 
operate at a speed of a b u t  25 buckets a minute, though in U36 only 
19 buckets were being dumped in a minute. ?She trommel screen is 
24 feet long, with holes ranging from half an inch in diameter a t  
the upper end to 8 inches ah the lower end. The gravel is washed by 
five $?-inch nozzles, which a= directed at the lower part of the: tmrn- 
me], For power, the d d g m  urns wood under a boiler rated at 300 
hornpower, with 250 pound8 of steam, but is operated at less than 
half capacity, under 190 pounds of steam. Abut 5 to 6 d s  of w d -  
is consumed during each operating day. For motive power, a g-cylin- 
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der steam engine is uwd, which has a maximum speed of 250 mvolu- 
tians a mjnuto and a 200-horsepower rating, but which is nsd to 
deliver a b u t  125 horsepower. A seven-drum winch is used, of which 
one drum ia u d  for the cfiggiap ladder, four for the bow and stern 
lines, and one for the stacker; the other one is not in use. Three 
centrifugal punlps, with 10-inch intake and &inch delivery, are used, 
and two of these deliver 4,000 pllons of water a, minute to the sluice 
line. Anotlrcr centrifugtil purrip, with a Cinch intake and 3-inch, 
delivery, as well as three. steam injectors, a vacuum pump, hiler-feed 
pump, make-up pump, and nuxili~ry boiler, rated at 25 horsepower, 
are rsIm used, Current for lighting is furnished by a 3-kilowatt 

C direct-current generator. Tho dmdw i~ operated continuously during 

the summer, by three shifts. The clredging season in 1935 was from 
June 24 to October 25, ~ggregatirlg 132 days, and in 1936 it was 

a probably of about tho same (1 urntion. 
Tile ground on IValIrsr Pork is frozen, m that it has to be thawed 

nhead of the dredge. This is done by stripping off the frozen muck 
by hydraulic operations and allow in^ the nnderlying parel to thaw 
naturaHy from the heat of the sun R I ~  mtrnospheflc. KO steam points 
are used in than-ing, but a quarter of n mile west of the dredge, wlwm 
thawing operations were in progress in 1936, three 3%-inch giants, 
with water under a head of 150 fwt, were king  utilized. For this 
purpose two ditches have heen constructed, but the upper one is now 
abandoned. The lower ditch has its intake on claim 13 above Discov- 
ery and has a maximum capacity of 2,500 miner's inches, or about 
62 cubic feet a 5ccond, which is adequate for operating 4 giants. The 
Walkr Fork Gold Corporation employs 30 men, of whom 18 in 3 
shifts are needed for operating the dredge, and the remainder are 
used in the p m d  and h y h r l i c  crews. 

WADE CRELEK ARECA 

Wade Creek heads against Steel Creek Dome and flows almost due 
gouthwest to join Walker Fork. Its air-Iina len@11 is abont 11 miles. - All the tributaries of Wade Creek are short and occupy narrow val- 
leys, but at the head of Wade Creek a, number of tributaries, entering 
from several directions, make a Pan-shaped upper basin. One of the 
larffer of these hedwater tributaries is Gilliland Cmk,  which heads 
against Steel Creek and flows 2% miles to Wade Creek. At the mouth 
of Oil1 iland C m k  the elevation of Wade Creek above sea Ierel is 2.000 
feet, and at the mouth of Wade C m k  the elevation is less than 1,400 
feet, m that the gradient of the main valley is about 70 feet to the 
mile. 

Two discovery claims, known FIS Upper and b w e r  Discovery, am 
xewpized an Wade Creek, but the claims on the creek am referred 
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not only to these two dimvery claims but dm to the mouth of the 
creak. Thus on axending the creek, the first 11 claims zrm called ''1 
above the mouth," "2 above the mouth," etc, T h e  noxt claim upstream 
from &I1 above the mouth," is "9 below h w e r  Discnmry," and them. 
fore Lower Discovery clnirn is 21 claims above t11o month of Wade 
Creek. Claim 18 above h w e r  Disoover~r is called Upper Discovery, 
and from this point upstream the claims are referred to Upper Dis- 
covery. The p o ~ t  offica of Jack Wade i~ l~cated on claim 8 above 
h w e r  Discovery. 

The valley of Wade Creek is V-shaped and narrow in its upper 
reaches, with several very narrow mstrictions, but broadens at its 
lowar end and merges finally into the broad valley of Walker Fork. 
O n e  airplane landing field is located at the mouth of Wade Cmk, in 
this alluvial flat; and another is located in the upper valley. The 
narrowest places in the valby are at  Lower Discovery and on claim 3 
above Lower Discovery. At t h e  two placw the valley floor is so 
narrow that a dredge muld passonly with some difficulty. The valley 
of Wade Creek is somewhat asymmetric, as the slopes and spurs on 
the northwest side are more gentle than those on the seuthmst side. 
No well-defined low be;lmk bench is p-nt in this valley close to 
the creek, as the bedmck appears for the m& part to slope gradually 
upward from the c m k  to higher ground, At claim 5 above Lower 
Dimvery, however, and on downstream higher benches appear, and 
on one of these, about 200 feet above the valley floor, some small-scale 
mining h s  been done. 

The bedrock in the valley of Wade Creek includes seveml varietiw 
of echist and mme thin-Mded ferrug-inous limestone, d of which 
are a part of the Birch Creek schist. Quartzite, mica schist, and 
hornhlertde schist are the most common of these metamorphic rocks. 
The general strike of the cleavage is northeast, abnt  parallel to the 
creek, but the dip is variable in degree, though dominantly southeat- 
ward, A prominent system of jointing strikes N. 30" W. Several 
small Mics of granitic rucks have h e n  mapped by PrindleLz in 
the valley of Wade Creek, and such mks have probably been an 
important factor in the mineralization of the country rock from 
which the placer gold has been derived. Many veins and stringers 
of quartz, in part pyritifemus, occur in the schist, and some of thee 
ere known to carry gold, though no high-grade auriferous quartz has 
been found. A ssrnple from one quartz eein in the northemtern part 
of the valley was assayed for the Geological Survey and was found 
ta contain 0.06 ounce of gold to the tun. Such wins and &ringers 
of quartz, which wem probably connected genetically with the in- - %die, f* M., Tha Fortmile qaadraagls, hlauka: -1. Q u r a ~ g  Bull, pl. b, 1809. 
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tmsion of the granitic rocks, are doubtless the source of the gold on 
W d e  Creek. 

The pay streak on Wade Creek may be said to extend intermit- 
tently from Gilliland Creek to Walker Fork, but it is doubtful if 
large-scale mining cm be carried on profitably throughout this dis- 
tance. Open-cut minirig has been done mainly in the upper end of 
the valley, and drift mining farth~r tiownstream, but much of the 
alZuvium of Wade Creek is not completely frozen, so that the drift- 
mining operations, which were confined to f rom pund, have not 
served to prospect the creek thoroughly. Therefore, as the valley 
has not h e n  drilled, little is really known regarding the gold tenor 
of the pny streak as ts ra>-hole. It is known, however, that  claims 
6, 7, 8, and 9 above h w e r  Discovery were the best clttirns that were 
mined on the creek, md gold to the vaIue of $300,000 (referred to 
the old standard} is reported ta have been recovered from claim 8 
above and the lower half of claim 9 above h w e r  Discovery. Such 
p u n d  is said to hava had a tenor of $1 to $1.50 to the squam foot 
of bedrock but probably included only the best part of the pay streak. 
At the site of mining from claim 14 above Lower Discovev to 
Upper Discovery, l1o\vever, the tenor of the pound, incl~rding the 
full  width mined, is only a b u t  20 cents to the squam foot. 

The width and dcptll of the gravel that constituh the pay stertk 
are variable. On claim 'I above h w e r  Discovery the pay streak 
mined was from 100 to 120 feet wide, and the alluvium was about 
12 feet deep. On Upper Discovery claim the pay streak is now being 
worked over a width of 250 feet, and at the sib of the dredge in 
1936, on claim 5 above the mouth of Wade Cmk, the pay streak 
was estimated to have a width of 800 feet. For many st.retcbes, how- 
eves, the puy streak will not exceed 100 or 150 feet in width, and in 
the narrow places in the valley, above mentioned, it may Ix a!: narrow 
as 50 to 7'6 feet. 

The a?lu~ium forming the r~ l ley  floor of W ~ d e  Creek is composed 
of partly from gravel, overlain hy a thin cover of muck. No oxact 
statement can be made regarding the thickness of the gravel, because 
too little of the creek has yet been mined; but it is believed to range 
in thicknew from a few, fcet to 10 or 12 feet. The gravel consists 
mainly of pebbles and cobbles ranging in six from a few inches to 
3 feet, though in some parts of the valley very large boulders will 
undoubtedly be found, The pebbles mpris ing ths gravel were de- 
rived from the country rock within the drainage basin of Wade 

- C m k  and are therafo1.e mainly schist, but some granitic rocks, as 
well as a minor amount of vein quaPtz, are also noticeable. As a 
rule the pebbles are fairly well worn. The overlying muck varies 
considerably in thickness, ranging from little or none to as much as 
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20 feet. The gold occurs mainly on and in bedrock, and where the 
bedrock is a jointed blocky schist gold is fclund in the crevices to a 
depth of several feet. GaId also occurs in the lower 1% feet of 
gravel, but in smaller quantity. 

The general m n  of gold on Wade Creek is made up of clmall flat 
pieces, but them is little flour gold, so that i t  may be classified gen- 
erally as co~rse gold. As a rule the gold is bright in color and fairly 
well worn, but near the head of the creek and at the mouths of 
gwlches the gold is inclined to be imn-stainerl. Some of this gold 
that has entered from side gulches, with little transportation, is only 
dightly worn. Gold with pieces of quartz adhering to it is common, 
and some l a r e  pieces of quartz fiIled with gold have been recovered. 
Some large ~ i i g p t s  have also h n  found, of wllich the largest known 
to the writer weighed about 24 onnws. As S I I O W ~  in the fallowing . 
pages, the averw fineness of the ballion foand in t h ~  upper valley 
of Wade C m k  is 830 parts of gold and 166 p ~ r t s  of silver in .s. 
thousmd; but the fineness for the creek: as a wlcole is b e l i e d  to b 
rather variable. 

The heavy concentrates recovered with t.he gold include a vmiety 
of minerals, of which nenrly half am bmite; hut magnet it^, ilmenite: 
hematite, and garnet are of common wxumnrp. Cini~abar, pyrite, 
and cassiterite nre also pmsent in smaller amounts, The cwsiterite 
has been found both in crystalline form and as wood tin. 

The placers of Wade Creek are said to have been discovered by 
Jack Wade in 1895, and sincw 1898 they hwe h e n  mined continu- 
ously. Insufficient data have been recorded to give any history of 
these mining operations, but it appears that large-scale open-cut min- 
ing has been confined largely to the upper part of the valley. Farther 
downstream a great deal of shallow drift mining and some open-cut 
mining have also been done, but as above stated, the partly thawed 
character of the p u n d  llas not favored e~tcnsiva underground work. 
During the summer of  1936 one hydraulic plant wns operated on 
Upper Discovery claim (also called claim 18 above Lower Diwovery), 
and soms small shoveling-in operations were in progress on claim 4 
above Upper Discovery. A dredge was installed during the winter 
of 193MB, and this was operated cluring the later part of the sum- 
mer of 1936. Small-scale drifting operations were also carried on 
during the winter. 

The hjdmulic plant on Upper Discovery is opemtd by Charles 
Martin, who holds the 10 claims from 12 above Lower Discovery to 
cl~irn 3 above Upper Discovery. This hydraulic mining has hen in 
proemss since 1021, when work mas b g u n  on claim 14 above Imwtfr 
Discovery. Prior to that t h e  a =raper plant was used on other 
claims farther downstream, but this work was not successful. On 
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claim 14 the psy streak ww 1'15 feet wide, but at the present site 
of mining it has widened to 250 feet and is a little lower in gold 
tenor. 011 claim 14 the auriferous gravel had s thickness between 
10 and 12 feet, with little or 1 1 0  overlying muck, but at the p m n t  
s ik  of mining the grar~el aver- a b u t  9 feet in thickness. In the 
center of the valley the gravel is overlain by 3 to 4 fwt of muck, but 
along the northwest side, where the pay streak cuts into the ~alIey 
wall, the muck has a mruimr~rn thicknem of 20 feet. The gmw1 
ranges in size from pebbles and smnll coi~bles up to bulders 2 feet 
cllr more in diameter, but no boulders large enongll tn reqt~ire blasting - have been encountered, The bedrock ht-1.a is a mica schist, u~lich is 
softer and less bEockp than that wvsral claim lengths downstream, 
so that the gpld does not work m far down into bedrock. For this 
reason tbe cleaning of bedrock by liatld is not so necwsary, 

I The operestor of this plant kindly submitted a I id  of assays of the 
gold that has been mined on this part of Wads Creek from 1926 to 
1935. In the following table these ~ m y s  are arranged cl~ronologically 
and also in order going upstream. The assays of 1926 refer to gold 
mined on claim 16 a b v e  Lower Discovery, and those of 1935 to gold 
taken from Upper Discovery. 

Ffnetaesa of gold ?room, Wade Creek, JPEt iJ l i  

IPB~M per thousand] 

Year Oold Sliver Yedr Gokl BIlm -- 
1828.. ............................ 890 . 167 

tau .............................. 
1m .............................. .............................. ............................... 

148 
-.-- 

1890.. ...................... hiean &YY 1M ............................ 

- These; am~ys show a slight but irregular hndency to increase in 
fineness in going upstmrn, but they represent a distance in the valley 
of less than threequarters of a mile, so that this terldency canrrot be 
said to have much significance. On claim 4 above Upper Discovery, 
however, the bullion contains 865% pnrts of p l d  and 129 parts of 
silver in a thousand, so that there appears to be an increase in the 
fineness of the gold in p i n g  upetraam. Unfortunately, no assays from 
the lower valley of Wade Creek are available, so that no re1 iuble j p -  

eralization can be dra-rm. All the gold from claim 14 above Lower 
Discovery to Upper Discovery is classified as coarw gold. Tho larg- 
est nuget  so far found on these four clrtims weighed Gl/g ounces. 
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The placer mining on Upper Discovery claim is being done entirely 
by hydraulic methods. At the present site of mining the pay streak 
is 250 feet wide. When adequate water is available, three giamts am 
used, one for moving the overburden, w e  for driving the gravel into 
the sluice boxes, and one for stacking ta i l inp The supply of wilter, 
however, is often inadequobte, particularly in the early summer, and 
at such times the water is used for whgtever job is most necessary at 
the. time. In this work a bedrock drain ia first built and then the 
sluice boxes are set on bedrock at the head of this drain. The grnvel 
is piped aminst wooden shear boards which are mounted d o v e  the 
duiee boxas upon a hingelike axis parallel with the sluice line. Water 
is delivered to the cut through a ditch which gives a hydraulic head 
of 70 feet on bdrock but 60 feet or bw at the upper surface of the 
overburden. During the early part of the Bummer of 1936 there was 
little plwipitation and therefore little water in Wade Creek and its 
tributaries, but this condition was improved later in the summer. In 
addition to the owner of this plant, three men and tt cook are employed, 
so that two men can work at night and two during the day. 
On claim 5 above Upper Discovery (23 atmve h w e r  Discovery) two 

men were engolged in open-cut shoveling-in operations during the surn- 
mer of 1936. These operators hold 16 claims on Wade and Gilliland 
Cmeks. Mining at the locality has revealed all interesting configura- 
tion of bedrock. The valley of Gilliland Creek is asymmetric, b i n g  
markedly steeper on the east side. At the mouth of Gillilmd Creek, 
where the shaveling-in operations are in progress, the stream flows 
against a steep rwk wall along the east side of the valley ovsr a thin 
stratum of gravel. West of the present stream there is an old chan- 
nel from which the surf= of bedrock rises abruptly both to the east 
and west. In this channel the surface of bedrock is 8 to 4 feet lower 
than at the site of the creek. The width of this bedrock depression 
is about 125 feet. This condition is at variance with the general lack 
of low bedrock benches on Wade Creek, though a suggestion of the 
same condition has been uncovered along the west side of the cut on 
Upper Dimvery claim. Such conditions indicate that ancient  placer^ 
have existed on Wade Creek, as at many other localities in the Forty- 
mile district, bnt that the straightness of the valley has resulted in 
the erosion rather than the preservation of such older placers and 
their reworking m d  reconcentration in the present valIsy floor. 

Mining on claim 6 above Upper Discovery is being done in this 
bedrock depression. The upper part of the aIluvium consists of 3 to 4 
feet of muck. Below this is a thickness of about 5 feet of gravel, 
which for the most part is coarsraa and angular to subangular. The 
cobbles reach a maximum size of 18 inches. The bedrock consists of 
mica schist, but alao includes imgular-shaped masses of rnetadiorite 
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and metqabbro. The placers that are being worked are of very high 
grade, and the gold is warn. The fineness of the bullion as shown 
by assays, is 865% parts of gold and 129 pa& of silver in B thousand. 
Much of the gold is in the form of nuggets, and two l0sunm nuggeM 
have recentIy been recovered. A It-ounce nugget has also been found 
at this pla-ce. 

Mining is being done in parallel cuts shout 30 feet wide. A long 
bedrock drain was being built in  1936, m d  with the aid of a small 
d ~ m  and gate upstream from the workings the operators plm to con- 
tinue their shoveling-in operations for wveral years. 
The only other site of any i m p a n t  summer mining in 1936 was 

on claim 5 above the mouth of Wade Crmk, where the newly instded 
dredge was owrating. This work i s  being dona by the Jack Wade 
Dredging Co,, which is cotltmlbd by the North American Mines, of 
Boston. All the claims on which the crrmpany will operate in the 
near future are held by local people, who have mhed and prospected 
on Wade Greek for many years and who win get a royalty on the 
production of the dredge. 

The dredge did not beRin to operate until July 11, and littTe inten- 
sive pmpecting has yet been do110 in this part of the valley of Wade 
Creek; for these reasons not much can be stated regarding the char- 
acter of the pay streak. Apparently some of the p-ol~nd is not frozen, 
and it mas in such unfrozen p u n d  that the dwdge h e n  to work. 
The dredge ia now working upstream, and it is planned later to 
pm&lnice  off the mtlck ahed of the dredpe and atlor the frozen 
ground to thaw naturally. The pay atwnk at the initial tit@ of the 
d d p  was believed to be about 800 feet wide, and all of this, except 
a narrow strip for the return trip, will be mined in going upstream. 
The averbuden consists of about 14 feet of gavel, wit11 little or no 
muck 

This dredge is the old Russell Ring dredgo, which farmrly 
worked in the valley of the South Fork of the Fortpila River as 
far upstream as Franklin It was dismantled and moved to its pres- 
ent site in the winter of 193530, but it liaa been modernized md im- 
proved by the installation of many new parts. It is now a, dredge 
of the stacker type, with two sluice flumes, and is operated from 
head and *ern ]in=, but a spud will later be installed. The digging 
ladder consists of 32 buckets of 4% cubic feet capacity, but at the 
time of tho wriber's visit the digging speed of the ladder could not 
be observed, on account of a temporary shut-clown. The power plant 
oonsists of a 150-horsepwer boiler which drives three compound 

engines, of wl~ich two ara rated at 65 horsepower each md 
the third at 40 homepower. O,le of the 65-horsepower engines is 
used mainly for the pumps; and this engine drives a turbine pump, 
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with a 14-inch intake and 12-inch delivery, which supplies 2,000 
gsIlons a minute to the sluice line. The second 65-horsepower engine 
moves the bucket line. The 40-horsepwer engine drives the stacker 
and screen. A fourth engine, rated at  6 horsepower, is used for a 
4-kilowatt directcurrent generator. 'l%e trommel screen is 22 feet 
long and is built in four sections, of which the upper two have r/z- 
inch holes, and ths lower two 3-inch holes. The dredge also has a 
grizzly upon which droppings from the bucket Iina fall, and this 
material feeds into a separate set of riffles, called the "save-all." Two 
sluice flumes Iead from the lower end of the trommel and dixhwge 
on opposite sides of the boat. The gravel moving through the tram- 
mel is washed by water thtlt issnm from a perforated pip,  8 inches 
in diameter, mhich is placed inside and rtt the top of the tromrnel. 
As a temporary expedient, wooden riffles are being nsed in the sluice 
line. BiIge water in the hull i s  elevated by means of a steam siphon. 

This dredge is rather favorably situnted, becauso it is fairly close 
to the, airplane landing fiallrl atp the mouth of Wade Creek. Sup- 
plies and equipment can also bR obtained in summer by tractor haul- 
age from Bawson, by the Walker Fork route. Thirteen men are used 
in operating the dredge, hut eight or nine others are employed as 
teamsters, blacksmith, electric welder, and in the mess house. The 
Jack Wade Dredging Co. also controls a privately owned and oper- 
ated short-wave radio station, located at the dredge camp. 

Chicken C m k  is a short streem, that heads against a branch of 
Franklin Creek and flows abut  S. 30" W. to join the Moqaito Fork 
of the Fortymile River. Its air-line length is shut 41& miles+ and 
its drainage area a b u t  20 square miles. Chicken Creek has two 
major tributaries, whish enter from the northwest, and several t.ribu- 
tary gulches along the east side of its vall~y. The larger of the 
two northwestern tributaries is Myers Fork, which enters Chicken 
Creek about 1% miles above its mouth. Stonehouse Creek, the 
smaller of the northwestern tributaries, joins Chicken Greek about 
1 mile above the mouth of Myers Fork. The Discovery claim on 
Chicken Creelz is just below the mouth of Stonehouse Cmk, and all: 
the placer claims on CIlicken Creek, together with those on Stone- 
house Creek, are r e f e d  to this claim. On Myers Fork, however, the 
placer claims aro raferred to the mouth of the creek, and are dwig  
nated "1. above the mouth,'"'9 above the mouth," etc. 
The vrrlleye of Myers Fork, Stonehouse Creek, and Chicken Creek 

a h v e  Stonehouse Creek converge from the northwest., north, and 
northeastB and produce a broad fan-shaped headwater basin, but 
the t h m  headwater tributaries have deeply incised narrow valleys 
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within this basin. Downstream fmm the mouth of Stonehouse 
Creek the valley of Chicken Creek widens rapidly, and still farther 
downstream the valley floor k a m e s  broad and flat, merging finally 
i n b  the flats of Mosquito Fork. At i ta mouth Chicken Creek flows 
at an elevation of about 1,300 feet, and in its extreme head at  2,000 
feet, but most of the f sll is in that part of the valley upstream f rorn 
Stonehouse Creek, rn that the lower valby has a gradient of less than 
$0 feet to the mile. 

The valley of Chicken Creek is asymmetric in cross section, with the 
steeper wall along the east side; but oppsite the Chicken town site 

* and for a short distance upstream a p a r e 1  terrace caps tho e a ~ t  
wall of the valley and forms the djr~ide Getween Chicken Creek and 
s. small atream called Lost Clicken Creek, wl~ich flows southeastward 
to Mosquito Fork. This gravel divide lies about 275 feet above the 
level of Chicken C m k .  At the lower end of Chicken Creek the west 
wall of its valley rises pradwlly from the creek and m e r w  into 
a broad spstulnte spur on that sicle. Another strcam that is included 
as a part of the Chicken Creek area is Ingle Creek, a srnrall tributary 
of tlie Mosquito Fork, which lies b t w w n  Mosquito and Dennbn 
Forb. Granitic rocks form the bedrock of Lost Chicken and IngPe 
Creeks. The bedrock in the central part af the valley of Chicken 
C w k  consists mainly of basic rocks, which include basalt, diabaw, 
nnrl gabbro. Most of thse basic rocks appear to be intrusive, bnt 
they are probably considerably younger than the adjoining granitic 
 locks. South'east of the* basic rocks the bedrock of Chicken Creek 
censists of sandstone, shale, and conglomerate of Tertiary age. These 
rocks contain some bils of coal, wllich probably range from l ipi t ic  
to subbituminous. Wit11 so Inally k i~ lds  of rocks in the valley of 
Chicken C m k ,  the gravel found in the placers is direm in character. 

Geld placers hnve bwn found on Clliclzen C m k  from the mouth 
of Stoneltouse Ctrek d o r ~ ~ ~ s t ~ . e a m  to the point where the valIep opens 
into the flats of 3fosquito Fork, but the data on recon1 rrre not ade- 
quate for preznting a history of past mining operations, From 

o Myers Fork downstream placer mining has hcen done mainly dong 
the west side of the valley, at a distance of 150 to 1,000 feet from 
the creek. This pay streak w tb basis of past mining, ranges in 

w width from 100 to 200 feet ~ n d  consists of frozen alluvium, which 
has been mined both by drifting and by open-cut oprations. The 
parel lying upon bedrock ranges in thiclales from 6 to 15 feet, but 
the overlying muck ranges from rt few feet to 20 feet, t h u s  giving 
rim to a variable total thickness of nllnvium at different localities, 
As a n~le, Ilomever, the tdal thickness ranges from 20 to 35 feet. 
The coafiprrition of hdroclr is also variable. Thus on daitn 51,$ 
below Discovery the hdrock is snid to be practically level frorn one 
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side of the valley to  the other, over a distance of about 660 feet, of 
which 500 feet lies west of the creek. Both upstream and down- 
stream, however, bedrwk benchas have ?wen recognized. Thus in 
the nrarrow part of the valley, at the site of Discovery dsim, two 
bedrock surfaces have been recognized above the level of the bed- 
rock under the creek. Father downstream, on the west b c h  claim 
opposite claim 10 below Discovery, the pay streak lies upon bedrock 
which is 10 feet above the; level of the creek and is about 24 feet above 
the bvel of the Mmck Mow the emk '.ex two bedrock surfaces 
are separated from one another by a bedrock rim, at a distance of 
about 250 feet from the creek. The lower bedrock surface at this 
locality is reportsd to bc eeskntidly horizontal over a width of about 
250 yards; but the alluvial fill upon this lowest bedrock surface is 
less here than it is farther upstream. 

These underground conditions may he variously interpreted. If 
the general dluviation of the valley took place in a single gea- 
rnorphic cycle, after the lowest hdrock surfam had h n  establid~ed, 
the pay stmk along the we& side of the valley may be interpmted 
merely as representing a subcycle in an ixitemittent though generally 
continuous process of lowering by erosion of the bedrock surface 
of the valley floor. But i t  is poaeible that the valley rnw first a h -  
Gated after the formation of tho pay stmak and before. the present 
valley floor was formed, and th8t the stream migrated laterally east- 
ward upon such an alluvial fill, m d  ahrward, dllring a p r i d  of 
rejuvenation, dismted part of the old fill and formed the present 
valley floor. Under this interpretation, a second stage- of alluviation 
must also be postulated to have produmd the unconsolidated material 
that now covers the lowest bedrock surface in the crow mction of 
t,he valley. Under the first interpretation the pay streak along the 
west side of the valley of Chicken Cwk may be regarded as a true 
h c h  placer; hut under the second int,erpmtation, which is believed 
to apply on many other strea~ns in the Yuko11-Tananza region, the 
pay streak is in reality a buried placer t h ~ t  ntirntilates ra. bench placer, 
because the latest erosfonal actioity of the stream has d imted  a 
bedrock surface that in places is lower than the ancient bedrock Aoor 
of the valley. 

This pay streak along the west side of Chicken Creek has been 
mined from clnirn 1 above to claim 11 belom Discevery. The best 
ground is said to have been found oil claim 9 belom Discovery, but 
some of the richest spots were found on c l ~ h  7 b low Discovery. 
Much of this mining has been done by underground methods, because 
the ground was fairly deep and frozen and bemuse the lack of an 
adeqnate supply of water on Chicken C m k  has mnde large-scale 
hydraulic mining impracticable. The gradient of the bedrock sur- 
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face also would have made it necemry to stack bilings, thus de- 
manding an even greater .supply of water. Where the bedrock sur- 
face lies above the valley floor, however, as for example on claim 10 
below Dism~ery, small-scale hydraulic mining bas been done, but 
the scant supply of water 118s n l w ~ y s  heen a handicap. Little is 
known repd ing  the value. of the ground in the deeper part of the 
valley, near the c m k ,  because much of it is thawed, so that under- 
ground prospecting could not be done, The alluvial cover is 40 to 
~$0  feet thick here but is probably thicker at some places. It is likely 
that in the future the valIey of Chicken Creek will be worked by 
dredging, but a part of it, particulalrly on "benchn ground, may 
better be worked by the urn of t~ dragline excavator, on a caterpillar 
bse, with pumping equipment to give an adequate supply of water. 

During the summer of 1038 placer rniuing was done at  several 
lwrrlities on and in the vicinity of Chicken Creek. Two open-cut 
plants were operated on Chiclren Creek, and summer drifting was 
dona at a third plant. Some winter drift mining was also r e p o d .  
Two hydraulic plants mere in operation on Myers Fork, and some 
small-scale open-cut work was done on Stonehouse Creek. On Lost 
Chicken C m k ,  east of Chicken Creek, another hydraulic plant 
worked throughout the summer; and on Ingle Creek, west of Chicken 
Creek, mme small-scale open-cut mining was done. The largest 
plant in operation in 1936 was the new dredge recent.1y installed on 
the South Fork of the Fortymile River near the mouth of LD& 
Chicken Creek. Some details of thwe activities are given in the 
following pages. 

One small hydraulic plant was operated on Discovery claim of 
Chicken Creek, at  the mouth of Stonehouse Cmk The operator 
of this plant controls 5 claims in this vicinity, including daims 1 and 
2 a h  Dimvery on Chicken h k  and claims 1 and 2 above Dis- 
covery on Stonehouse Creek The plant is working on a well-defined 
bedrock bench, the eastern rim of which is about 76 fmt from the 
creek. The surface of this bench is about 25 feet above the level of * the cmek and has s width fmm east Ito west of about 65 feet. There 
is also a lower and narrower bznch, ahut 10 feet above the level of 
the creek and about 25 feet from it. On the higher bench, where 

7 mining is in progress, the aIluviaE cover conaists of 2 to 3 feet of sub- 
angular gravel, overlain by 10 to 20 feet of muck, which is thickest 
fartllest from the creek. Most of the p v e l  consista of material of 
various ~ izes  up to a foot in diameter, hut mms boulders as much as 
5! feet in diameter have been uncovewd. The bedrock is an amygda- 
loidrsl basalt. The gold lies mainly on bedrock and in the crevices in 
bedrock, but it is irregr~larly distributed. Probably 25 cents to the 
square foot woulct be a fair aver* tenor. Four a m y s  of the gold, 
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based upon the production in 1986, were given to the writer, dlnd 

from these it appears that the average @eness of the bullion is 835 
parts of gold and 158 parts of silver in a thousand. Water for 
hydraulic mining is obtained from Stonehouse Creek, through a ditch 
about half a mile long, which produces a hydraulic head of 100 feet 
at the cut. Two 2-inch giants, fed by a 6-inch pipe from the ditch, 
are used for the hydraulic work, but as the ground is frozen the heat 
of the sun is depended upon largely for thawing. Owing to a 
scarcity of water at the time of the writer's visit, the two g i a n h  could 
be operated only for about 15 minutes in every 2% hours. 

On claim 5 below Discovery one rnm was doing summer drifting. 
The shaft was located on the west side of the  alley, about 150 feet 
fron Chickem Creek. The pay streak here is being worked for a 
width of 85 feet, but present and older work indicate a toh l  width of 
at least 200 feet in this p~rh of the valley. At the site of present 
mining the ground has tenor of 80 cants to $1 to the square foot 
of bedrock over the width mined, and it may have a tanor of about 
50 cents to the square foot over the entire ZOO-foot width. The shaft 
at the site of mining shows 7 to 8 feet of gravel on bedrock, overlain 
by 16 to 17 h t  of muck and ice. The gravel is not cortrw, cobbles as 
large as a foot in diameter being scarce. The bsdrmlr is sandstone, 
af the Tertiary coal measures, and the gold occurs mainly on and in 
bedrock, though some fine gold is found as high as 4 feet above the 
bedrock. The wwsest piece of gold so far found at this place 
weighed haIf an ounce. The operator of this plant was working 
alone, wheeling the pay dirt by barrow to the buckets, then climbing 
the ladder to the surface and hoisting the bucket by means of a 
m l l  boiler, hoist, and gin pole. Water for sluicing was obtained 
from a ditch thee-eighths of tt mile long, with an intake on Myers 
Fork. . 

Another man working alone took out a small winter dump an claim 
3 below Discovery during the wintor af 1935-301, Hare the alluvial 
cover over b d m k  WILS reported to have a thickness of 21 feet and 
to be completely frozen. This work was done close to Cl-licken Creek. 

A fourth site of pl-r-mining ectivity on Chicken Creek was on 
the bench claim opposite claim 10 below Discovery, where a small 
hydraulic plant was operated when an adequate supply of water 
was available. T h e  bedrock rim of this bench is about 850 feat from 
Chicken Creek Ita bedrock surface is abut 10 feet above the level 
of the creek, and mining operations are being carried on from the 
bedrock rim westward for a distance of about 100 feet, though the 
bedrock surface continues westward without any other abrupt rise 
to the spur between Chicken Creak and Mosquito Fork. The alluvirtl 
cover here has a thicknwa of about W feet, most of which is gravel 
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overlain by 1 or 2 feet of muck and turf. The cobbles of the p v e l  are 
m~jbinly mall, but some of them have a diameter as p a t  as IS 
inches. The bedrock consists of sandstone and shale of the Tertiary 
coal measures. A single %inch giant is used, and the water for this 
is obtained from a ditch about half a d e  long, which gives a head 
of 25 feet at the cut. Similar open-cut work, both by the hydraulic 
method and by shoveling illto boxes, has hen done at this same 
general site for marly years. 

On Myers Fork two hydraulic plants, both of which have been 
operated for gears, were working in 1936. This work is being dono 

* on both sides of Myers Fork, on bench ground thht is well above 
the creek level, but a line of old shafts located along the northeast 
side, close to the creek, show the sib of the earliesb work in this 
valley. It is reported that this early work, which extended from tho 
mouth of Mprs Fork upstream for 1,000 feet or more, w w  done 
mainly upon a bedrock surface that is somewhat higher than the 
bedrock under the creek. Along the nofilleast side of Myers Fork, 
opposite claim 2 n b v e  the mouth, the bench ground has been worked 
for  many years, so that now 8 cut is exposed which has a lengbh of 
150 yards pamllel to the creek. The rear Pace of this cut iu about 
175 yards from the creek, but the distance worked from southwest 
to northeast is abut 145 yards, The surface of bedrock within this 
distance h~ not been a s in~la  horizontd surface, but consists of four 
fairly well defined bedrock terraces, separated from one another by 
rises of 8 to 8 feet, Three of these terraces, which have hen expow! 
by mining owratious, hare widths normal to the creek of 160, 150, 
and 125 feet, named in order away from the cmk. All tllree slope 
gently toward the creek. The fourth termice, of which little has yet 
been ex@, If- a b u t  10 feet higher than the third one and 40 
feet above the level of the creek. No physiographic expression of 
t h ~  terraces was apparent at the surface of the p t t n d  prior to 
mining operations. Racent mining at the northwcsb end of the cut 
has uncovered a bedrock spur, which separated the old valley of 

L Chicken Creek from that of Myers Fork; and here the bedrock r i m  
almost to the surface of the ground. Still fa-rther to the northwest, 
in the old valley of Myers Forlt, the M r w k  surface drops abruptly, 

t and a shwt distance from the old bedrock spur the alluvial cover 
h o m e s  30 feet thick. 

Within the old cut, southeast from the bedrock spur, the average 
thichem of the alluvial cover hm been fomd by mining opsrat.ions 
to be about 15 feet, of which the lower 3 to 4 fmt consisted of well- 
worn gravel in which most of t.he pebblcq are less than a foot in size, 
though some of them attain a diameter of 2 feet. Above, the p v e l  
mur muck and silt to an a v e r w  thickness of about 11 feet. The 
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- bedrock appears to be mainly a coarse-grain4 basic intrusive ruck 
closa to diabase but in part distinctly gabbroic. This bedrock is cut 
in at 1- one plm by a light-colored dike rock of granitic affinity. 
A few inches above the surface of bedrock there is a thin clayey or 
silty stratum, and most of the gold is found an the uppr surfam 
of this material and in the fine gravel just h l o w  it. Practically no 
gold occurs on or in bedrock, and in this respect this placer differs 
distinctly from most of the others of this region. It is estimated 
that the average tenor of this gold plamr, for the whole cut, has been 
about SO cents to the square foot of bedrock. The gold is not very 
mam, although one nugget weighing about lvz ounwa was found. 
Mr. Frank Purdy, one of the two owners of this plmt, k i i y  made 
available to the writer a series of swap, from which the fineness 
of the gold is apparent. These are reproduced herewith. 

Finene88 of g02d f r m  bmch gromd of -dPgera Fork 
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Isaa -...-....-.,---------------+-- W i s  171 Mean ---.,-..--...-.------- s33 100 
1830 .......--.-,-..--.----------- ?a4 It12 

The last assay of those above hbulated r e p m n t ~  gold that was 
mined northwest of the bedrock spur wpamting the old valleys of 
Chicken Creek and Myers Fork, but it appeam to be of almut the 
same grade as the other gold mined southeast of this spur. Mom- 
over, the mean of these mays is not materially different from the 
finensas of the gold now being mined on Discovery claim of Chicken 
Greek. The cunmntmtes recavered with the gold ah plant are 
largely magnetite and ilmeaite, but also include garnet, barite, and 
zimon. 

Mining at this plant is done by a combination of p u n d  sluicing 
and hydraulicking. Water for these operatione is obtained from a 
ditch about 2 miles in length, with an intake on Chicken C m k  above 
the mouth of Stonehouse Creek; and this matar is supplied to a 2- 
inch giant under a head of 70 feet. Sluice water, however, is sup- 
plied by a ditch about half rt mile in length, with an int~ke on Myers 
,ForIi. On amount of the wercity of water on Chicken Creek during 
most of the summer, the owners of this plant mere engaged in 1936 
in excavating a mall msvoir  on th0 hillside; above the plant, into 
.which the main ditch could be turned, in order to store water and 
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thereby increase the length of the intervals during which the dank 
could work. 

Anotl~eer placer-mining plant mas operated on the sout.hwest side of 
Myers Fork, s l m t  opposite the site of the plant above d d b e d .  
Tllw work is also k i n g  done on bench ground, but here the bedrock in 
the cut is 80 feet above the lewl of Myers Fork. The gravel lying 
upon bedrlxk has a. thickness of 1v2 to 3 5  feet and in the p m n t  cut 
is thinnest at the rear face of the cnt, a t  the greatest &stance from the 
creek. A h v e  the. gravel is 20 to 25 feet of coarse mnd and fine p v d  
(called t'cF~icken feed"). The gravel is fairly well rounded and in- 
cludes no ltlrge bolildem. The bedrock is &abase or gabbro and is 
deaply weathered and iron-stained to a depth of 3 to 5 feet below 
its upper surface. One assay of the bullion r e w ~ e d  h m  this high 
bench pound shows 819 parts of gold and 176 parts of silver in a 
thousand; and this is lower-grade gold than any that has lbeen m v -  
ered from the lower benches on the opposite side of Myers Fork 'I"his 
placer ia worked by hydraulic methods, the water for which is sup- 
plied by a ditch about a mile long, with an intake on Myers Fork. 
A small monitor is used, under a head of 23 feet, but much dependence 
is also placed upon natural thaming. 

Small-scale mining llas also been done on Stonehouse Creek for 
many years, but no work mas in progress at the time of the writerb 
visit in 1938. Stonehouse Creek has a deeply incised, narrow valley 
that is nevertheless asymmetric in cross section, with a steep west 
w dl. Most of the. mining on this creek 1m.s bwn done along narrow 
bedrock rims on the east wall of the valley, at varying heights above 
the creek. At the site of some of the older mining, at about TO feet 
ahve the level of the creek, the bedrock has been well exposed by 
mining operations. It r a n p  from a blocky baniled argillite to a 
laminated phyllite that strikes about northwest and dips southwe& 
at a m o d e m  angle. The bedrock is cut by granular intrusives, of 
which o m  has a width of 12 feet. Numerous small quartz veins also 
-cut; the be-&& The gravel deposits on these bnches are in enera1 
from 2 to 8 feet thick and are subangular, with some large buldem. 
A sample of mconcentrates collected by the writer in 1928 was found 
ta consist maidy of magnetite, ilmenite, and pyrite, but also illdaded 
specular hematite and numerous small p i n s  of cinnabar. 
On the east side of Chicken Cmk, almost opposite the town of 

Chicken, is a bench about 275 feet tsbve the level of the valley floor. 
Lost Cl~ichn  Creek 11eads just east of this hnch and flows southward 
to M q n i t o  Fork, in an aspmetric valley of which the eas$ side is 
the steeper. Claims were locnted on the bench at  the head of Lost 
Chicken h k  a s  early as 1901, and p l d  wm found at a depth of 
33 feet, For same years thereafter this bench then calletl I.,& 

4 1 9 - U  
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Chicken HilI, was worked by drifting op&ations and eventually mm 
almost coxnpletely mined out. But it was ~ubquently found that the 
placer found on hst  Chicken Hill was merely the head a£ a pay 
streak that continued on down the west side of the valley of Lost 
Chicken Creek, and therefore the mining operations isof later years 
have been confined to the valley proper. The pay streak on Lost 
Chicken Creek yidds about 75 cents in gold. to the square foot of 
hdrock. 

The placer claims on Lost Chicken Creek are named with reference 
to the mouth of the creak, and the present mining operations are 
located on Jennie Bencl~, on the west side of the valley, opposih claim 
4 ahve the mouth. At this general site of .mining the plamrs ocxur 
on a, bench about 150 fest wide, which lies 300 to 6a) feet from the 
cmk. The bedrock on this bench is about 80 feet above the level of 
the creek and abut  120 feet above the level of bedrock under the 
creek and is said to have a gradient parallel to the creek of only about 
1 percent. No benches of intermediate height have bwn found be- 
twwn this bend1 and the creek. The alluvial cover on this bench 
msipts on the average of about 20 feet of gravel, "clGcken feed," and 
sand, in alternating beds, overlain by about 4 feet of muck, altl~ough 
at some places muck occurs in the middle of the section. The gravel 
is not coarse, as cobbles with tt diameter of 1 foot are rare. The peb- 
bles and cobbbs are also fairly we11 rounded, though mme of them 
are subangular. The bedrwk is a much-decompwed granitic rock. 
The gold is found in the lower few feet of g-l.avel and on the surface 
of the bedrock. The gold murs mainly as small £l,attened pi~ms, but 
cannot be called flaky. Good-sized nuggets are ram, but one weighing 
nearly 1% ouilces was found some years ago. Seven aasays of the 
gold, ba=d upon the production of 1935 and 1936, are given below. 

F j m e a  of gold from Lost Chloken Cmic 
[rn p a  thousaadl 

The second of thwe assttys shows 58 parts of dross in a tl~ousmd 
and probably represents sDme gold that cont~ined extraneous impuri- 
ties, suqh as bad ehot. The average grade of this gold, however, irj 
even higher than that of the gold from LXcken Creek and is mn- 
siderabiy higher than that of the gold produced from the comparable 
high hnch on Myers Fork. This diflorence suggests a, local source 
of the gold on M Chicken Crek, perhaps more directly mnnwbd 
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with the pni t i c  intrusive mch than the source of the vein gold that 
has heen concentrated in Chicken Creek. 

A line of old workings along the west side of the. valley of Lost 
Chicken creek shows the extent of mining done at this site in tlie last 
30 years. During the summer of 1936 mining was in p r o p s  at  the 
south end of these workings, where a cut 60 feet wide and 125 feet ill 
a dimetion parallel to the creek was mined; but this cut reprewnted 
nnly a part of the full width of the pay stmk. This work waa dona 
hy hydraulic metliods, using a giant with a 2%-inch nozzle. Two 
ditches are used, of which one 2% miles long starts from an eastern 
headwmter tributary of Chickell Creek and brings water across Lost 
Chioksn Hill into the valley of Lost Chicken Creek. This ditch 
leads to a srndl reservoir, where water is shred, and yields a hydxaulic 
head of 100 feet at the, cut. A shorter ditch captures the water from 
the head of Lost Chicken Cmlr, giving sluice ~ v a h r  for these opera- 
tions. Two other ditches hnve been built along the east side af Last 
Chicken Creek for the purpose of supplying water for working lower 
hnches farther down the valley, but this work has not yet been begun. 
Four men, including the two owners, and a cmk are employed at thie 
pIant, 

Inde Creok, 2 or 3 milm west of Chicken Cmk, is a mdl stream 
on which ~mnll-walo mining has  been carrid on for many years. It 
has a length of about 4 l n i l p s  and empties into Mosquito Fork abont 4 
miles above the ~conflucnce of Mosquito and Denl~ison Forks. The 
valley of Ingle Cmk is very narrow, and the walls are steep, The 
1my streak lies in the present valley floor tlnd has been worked mainly 
by shoveling-in oprations, aided by wnWr from small d a m  which 
impounded Rnd automsbicnllp released creek water. The bedrock in 
Tngle C m k  at the site of mining operations consists chiefly of green 
szhist and quartzite, cut by numarotis veinlets of quartz; and in such 
bedmk the placer p l d  has penetrated deeply into crevices, thus 
necessitating much hhltnd quarrying to obtt~i~l a high recovery of gold. 
The gravel is subangular and, besides schist and guarbite, includes 
,-nitic rocks that doubtless have k n  derived from the same type of 
Mrock farther upstream. Some years ago, when the writer visited 
Ingle Creek, open-cut mining nTas in propem on claims 2 and 5 above 
Discovery, but during the summer of 1936 only claim 2 above Dis- 
c o * ~  was being worked. The gravel deposits of IngIe Creek are 
shallow, being usually only 2 to 3 feet thick, but h a u s e  they include 
mm0 large boulders the work is slow and laborious. The ,gold is 
coarse, and one nugget weighing about 3% ounces hm been found. 
T?lm sways of tho gold recovered from In@e Creek have keen m- 
corded in the files of the Geological Survey, based upon production in 
1919, 1924, and 1929. The weighhi mean of these assays shows a 
fineness of 851 parts of gold and 144 parts of silver in a thoumnd. 



180 MINERAL RESOURCES OF ALASKA, 1938 

About midway in the valley of LilIiwig Creek, a smd tributary of 
Ing10 Clwk from the west, there occurs a small intrusive =s of 
granitic rocks, mainly quartz diorite. Downstream from this intru- 
sive, LilIiwig Creek had workable placers that- were mined in emlisr 
years, but no placers were found upstream from the intrusive; rocks. 
Further evidence of the relationship between the gold md the granitic 
rocks at this locality is supplied by the fact that a body of minedimd 
quartz djorite was found in this intrusive mass and was prospeded as 
a gold lode, The lode material consists of mrwzy parallel stringers of 
vein quartz and calcite, trending east and cut by mother system of 
discontinuous stringers running north. The lode rock is much mi- 
citised, and both the vein material and the sericitizsd bedrock contain 
gold-bewing sulphides, principally pyrite, though some chalcopyrite 
is also present. One assay of the sulphides taken from the dump was 
made by E. T. Ericbn, of the Geological Survey, and showed 1.87 
ounces of gold and 2.05 ounces of silver to the ton. This was of c o r n  
a picked sample and cannot be considered to represent the weraga 
value of the lode material. ; but such resalts indicate that lodes of work- 
nbb grade may ba present in this region. 

The largest-mla mining now in progrees in tha Chicken Creek 
m a  is the dredging on Mosquito Fork, which is being done by the 
Alaska Gold Dredging Corporation. A new dredge was installed 
in the spring of 1936 at a point about 800 feat damnstream from 
Gibraltar Rock, a prominent bluff on the north side of the river 
about three-quarters of a mile below the mouth of Lost Chicken 
Creek. Up to July 20 the dredge had worked 1,700 feet upstream, tak- 
ing a cut 150 feet wide, most of which was in the river, ~rs only a 
narrow strip of unfrozen ground was found along ths muth bank. 
Shortly after that date the dredge crossad to the north side of the 
river and began a 883:iea of parallel cuts about 200 feet wide, which 
ware to be worked northward as far as practicable. 

The pay streak at the site of these dredging operations was not 
blacked out in sdvmce by prospecting, so that no statement- of the 
area that will be w o r m  can now be given. The limits of unfromn 
p u n d  are also &own, thus adding further uncertainty to the 
workable limits of the pay streak. The dredge crossed from the 
wuth to tke north side of Mosquito Fork lwgely bbecase it WRS 

thought that the, large bar below the mouth a€ Lost Chicken C m k  
might contain considerabIe gold that had issued from the valley of 
h t  Chicken Creek and also because a considerable part of this bar 
mas thought to be unfrozen. In the coming years the limits of the 
workable pay streak and of unfrozen ground will have to be acxu- 
rately determined, and frozen ground of workable grade will h a ~ e  
to be &%wed ahead of the dredge, either by stripping or by hydrau- 
lic methods, if these operations ars to be successfully continued. 
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Coming upstream along the south bank of the Sotlth Fork, the 
dredge found a rather man amount of gravel in tha river bed, rang- 
ing in thicknws from 2 to 6 f e t ,  but the dredge also crossed riffles 
where only a veneer of gravel lay u p n  Wmk. On the bar along 
the north side of the Sver, where the dredge operated in the late 
summer, the thickness of the gravel was about 8 feet. ma gold 
recovered along this 1,700-foot stretch w ~ s  very fine grained and 
light and was said to have a fineness of 0,000. A moderate amount of 
;fine black sand was also recovered with the gold. 

This dredge is of the pontoon hype, rnanafactured by the Washing- 
* ton Iron Works. The hull is composed of 31 mticms of sheet &d, 

and the superstructure is also stspl. The dredge has 64 buckets, of 
4 cubic feet capacity each, mhich dig et the mtt! of 24 a minute. T h e  
digging I d e r  can opratc to a clepth of 18 feet below the water 
letel. One spud, two headlines, and two stem lines are used in op- 
erating the dredge, The trommel screen iis 29 feet long and is built 
in six mtions, with holm ranging in sixo from a inches to half an 
inch The gravel is reached by five nozzles at the lower end of the 
screen and by a sprinkler at the tlppr end. From the trommsl, the 
gold and fine gravel go to a sluice line and flume. A seven-drum 
hoist is used, of which six drums are utilized for the two head lines, 
two stern line,!! spud, and digging ladder. For power, wood is 
burn~d under a 200-hornpower boiler, ~vlfich carries 200 pounds of 
steam. The daily consumption of w d  is ahout 7 cords. Two 100- 
horsepnwer comlmtnd steam engines are used, one of which drives 
the screen and pumps, and the otl~eer is used for the digging ladder 
and stacker. A smaller engine operates the  winch. For the sluice 
line and tromrnel, two pumps with a capacity of 1,500 and 2,W 
gallons a minute! are usecl. Electric power for lighting is supplied 
by a 8-kiloivatt djrect-current generator. 

The A h k a  Gold Dredging Corporation began digging with the 
dredge on June 5 and cont,inned until October. Twenty men were 
employed in this work. of whom 13 were required to operate the 

I dredge, in three shifta of 8 hours each. The camp is on the south 
side of the South Fork, at the site where the dredge was constructed. 

Franklin Creek is the oldest producing creek in the Fortymilo dia- 
trict, having now produced gold for more than 50 years. l'his creek 
is about 6 miles in length, flows almost due east, and enters the 
South Fork of the Fortymile River about 10  mile^ hi an air line 
upstream from the confluence of the North and South Forks. The 
western or headwater portion of the valley of Frank'lin Creelc is 
fairly open, but the eastern part of kl~e valley, whore placer mining 
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has been carried on, is very narrow, mith steep walls. The vnlley 
is also asymmetric in cross section, the steeper wall b i n g  on the south 
side. The stream gradient in the lowr 2 or 3 miles of the valley is 
high, approximately 140 feet to the mile, but in the upper valley the 
gradient is much lower. Thaw conditions sugpk that Franklin 
Creek is still in process of adjustment to a new ttnd lower b a s  level 
of erosion, produ~ced by the lnte rejuvenation of the Fortymile River. 
Under normal conditions little water flows in Franklin Creek, but 
i n  M q  1933 a disastrous flood occurred, taking out all dams and 
filling in the old mining cuts so completely that little mining has 
been dona since that timc. 

The Wmck of Frat~klin Gulch consists of several varieties of 
mhistm rocks, of the I3irch Creek schist, including mainly mica and 
quartz-mica *hist, in part gameti ferous, hornblende schist, and some 
cr-ptnlline limestone. The head of the valley and the headwater 
portions of mme of the trib~ltaly valleys from the south lie. in granitic 
rocks; and the schistom rocks of the main valley am a h  cut here 
and there by dikm of granitic and basic rocks. The bedrock is cut 
by quartz veins. Hence the creek gravel is diver= in character and 
jncludes schistm rocks ef the Birch Creek schist, granitic rock, 
basalt, and vein quartz, most of which me more or less angular in 
out line. 
The pmy streak of Franklin Creek extended from the mouth of the 

e m k  upstream  OF about 3 or 4 miles, though mining claims am 
held to the head of the vaIIey. Discovery claim w m  loeater1 a b u t  
3% miles from the mouth of the creek. The pay p v e l  mcupied the 
present valley floor of Franklin Creek, and the best part of the pay 
streak extended over a width of ofbut 50 feet. In the earlier days 
of mining in Franklin Creek, some high-grade placers were locattscl, 
and some of the p v e l  wrried as mt~ch as $5 in gold (on the oltl 
.gold valuation) to the cubic yard. All the b& ground, however, hm 
now been mined out, and present operat.ions are confined to working 
the kr~ner mid deeper gravel along the edges of the main pay dretlk. 
All mining has hen of the shovaling-in type, though dams have 
also been u ~ d  for ground sluicing. 

The gravel cleposits of the main pay st,reak WEIT fairly shihallow, 
ranging from 2 to 12 feet in thickness, but t h ~  gold wae found mninly 
on and in bedrock and to a lesser extent in the 2 feet of gravel over- 
lying bedrock. The gold is coarse and angular, and some of it. is 
found mith adhering particles af vein quartz. Small nuggets are 
common, and in the early days some 1:lrge nuggets were found. One 
of these, according to S p ~ r r , ' ~  weighed 30 omices and was found 

mSpnrr, J. E., Geology of the Prrkon gold dlstdct, Alarkn: GwI. Survey 18th A n a  
Rept., pg. 332-335. 1898. 
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at the mouth of the cr~elr by Co~lrad DaBl in 1894. Another nugget 
weighing about 14 ounces was taken from the mouth of a mall gully 
on the south side of Franklin Creek. The f i~~er~ess  of the p l d  re- 
covered from Franklin Creek is not known to the writer, but a quota- 
tion of $17 an ounce w a s  mentioned by Spurr, based upon the old prim 
of gold. This was probably only R commercial or exchange rate, but, it 
shows that the fineness was at  least as great rts 820 parts of gold in a 
thousand. Probably the fiilelless is not ~-sfpential.llp different from 
that of the goEd recovered from Chicken Creek. The concentr~tes 
taken with the g o l r l  on Franklin Creek are 50 percent magnetite but 
also include co~~sirlerable ilmenite, garnet, some limonite, and small 

m 
amounts of barite and cinnabar. Oi~e piem of plena and pyrite was 
also observed in the concentrates. 

Another locality that may be considered a part of the Franklin 
7 Creek area is the valley of Saplmn Creek, rt tribntary of the South 

Fork of the Fortymile River, entering that stream aborlt 4 miles in 
an air line aboPe Franklin. A trail along the east side of the South 
Fork csonats Franklin with Napoleon Gceek, and the miners on 
Napoleon Creek get their mail and supplies from Franklin. 

Sapoleon Cmek is formed by two h~adt~zrrtter tributaries, which rise 
in the ridge northwest of Wade Creek and flow in a, general southwest- 
erly direction, uniting to form Napoleon Cmek proper, which then 
flows westward for almut 2 miles in an nir line to its rnoutll. The 
headwater forks of Napoleon C.reek are steep, narrow gnlches, but 
from the forks do~vnstt~am the valley is wider and more open, though 
asymmetric in cross section. The steeper wall of the lower valley is 
on the south side, and wiginally the creek flowed mainly against tliilis 
south wall, bnt it has now been diverted by minine operations. The 
valley floor b low  the forks ranges in width from 100 to 200 yard& 
At tile mouth the valley floor is 90 yards wide and the walls on both 
sides are steep bluffs composed of conglomerate. 

Placer p l d  was found on Napoleon Creek as early aa 1803, but 
systematic placer mining is thought to have bgun about 1888 nnd hw 

* mntinud to the present time. Discovery claim is located at the mouth 
of Napoleon Creek, and the stream gravel has k n  worked intermit- 
hntly for Reven claims upstream. Discovery claim tcnd claims 1 and 

t 2 above Dimvery Ilnd high-grade placers, but little was found on 
claims 3 and 4 ahore Discovery. ConsideraI.de gold ITBS recorered 
3rom claim 5 above Discovery, and rr. little from claim 6 above Dis- 
covery, but farther ~~pstrsam no mining has h n  done, either in the 
valley flmr or on the imncllee, It is reported thnt p l d  to the value of 
$200,000 has been recavefit1 from the placers of Napoleon Creek 

The h c l m k  in the valley of hhpoleon Creek consists of s v e m l  
types and ages of rocks. At the mouth of the creek the country m k  
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i4 B Tertiary conglomerate, which strikes N. 15°-25" E. and dips east- 
ward at a s t e p  angle. This is sumded aps'tmm by other Tertiary 
roclrs consisting of fine conglomerate or grit., sandstone, and salty 
shah, with which am interbedded some sshrns of coal. These m k s  
follow up the north side of the valley for e b u t  llh miles, but on the 
south side basic mks ,  similar to those on Chicken Cmlr, be@n about 
threequartem of a mile from the mouth and continue upstJream for 
about half a mile. Upstream from t,he T~rtiary mdimentarg rocks 
m d  the basic igneous rock8 am f o ~ ~ n d  somo early Pnleozotc mcks, 
which include penstone nnd limestone. Above the forks of Ra- 
pleon  Creek, however, the country rock mnsists of whistom rocks of 
the Birch Creek schist, which are cut by dike* of granitic rwks. The 
extreme heads of the two forks reach into a mod-airad intrusive maw 
of gmnitic rocks, which form much of the bedrock on t.he ridge 
northwest of Wade Creek. 

The early mining on Napoleon Creek was done entirely in the strerun 
pIamm of the present valley floor. The gravel and muck overlying 
bedrock is said to hnve raned in thickness from Bt&EB%t, and on 
claims 1 and 2 above Discovery, where some of the highest-@e 
placers were found, the pay streak appeam tn have beep worked by 
shoveling-in operations in par~lIeI cuts over a width of about 150 
fmt. The gravel is n~turally diverse in character but dso shorn con- 
siderable variation in size tlnd shape, ranging Rom pebbles to heavy 
bouldem and fmm snbnnplar to well-rounded detritus. The gold 
mas found to occur mainly on and*in the crevices of h d @  b l o w  the 
gravel. 

The present work on Nnpleon Cmk consists of small-sale mining 
operations on the benches along the north wall of the valley. These 
benches are scarcely visible as surf- features, hut prospecting and 
mining have shown that fairly well defined bedrock terraces exist 
under the surficial material nlong this north mall. Thus on claim 1 
nbove Discovery two rock-cut terraces have h n  e s p d  by mining, 
of which the lower one is 25 to 30 feet above the IeveI of the creek, and 
the higher one ebout 60 feet above the creek level. Both these bed- 
rock terraws are about 30 f ~ t  wide, The alluvium above t h ~  ter- 
r w s  consists of 2 to 10 feet of p v s l  and muck The gravel is fairly 
well rounded and contains considarable granitic detritus. The bcd- 
~ w k ,  which here strikes about northeast and dips 60" SE., consists of 
mndstone, sl~ale, grit, and conglomerate, containing much cnrhna- 
mous material and imperfect plant remains. The surfwe of the bed- 
rock is very irreplar. Gold i s  found mainly at the b d m k  surf-, 
hot11 on the torraces and to a lesser extent on the bedrock slope betmean 
them. The finenm is reported to be 860 parts of gold in a tllousand, 
but no assay sheets were seen, 



At this site one man was operating a mall plant by the hydraulic 
method, but the supply of water was In~dqnate, as i t  was obtained 
not from the main c m k  but from two or three dams in a small side 
gulch dose to the workings. The east ands of some older cuts were 
king mined. A giant with a 3-inch nozllle js used for this work, and 
when water is available, mainly during periods of rainy weather, 8 

head of 100 feet could be obtained. Two other men were also en- 
& in shoveling into slnico b x o s  on a low bench along the north 
wall of the valley on Discovery claim. 
Yo other mining oprations are now in prom= in the Franklin 

I 
Creek area, but one man hns w n t l y  bclen doing considerable prospect- 
mg on Fortyfive Gulch, tl tributary of Buckskin Creek, with the idea 
of proving the p u n d  to be snitnMe for dredging. Fortyfive Gulch 
is a stream about '7 miles long, w i l i ~ h  flows L F ~ O I I ~  S. 60' E. and joins 
Buchkin Creek rcbottt 9 miles n h v e  its mouth. The man who is 
prospecting at thja locality claims to have 5 miles of dredging ground 
on Fortyfive Gulch and 2 miles on Ruckskin Cmk below the mouth 
of Fortyfive Gulch. The pay strenk is said to be from 200 to 300 fiet 
wide, and the overburderi from 19 to 16 feet thick The goEd, how- 
ever, is known to hrtvs tl fineness of only 0.620 and is therefore 25 p r -  
cent lower in grade than that on nost of the other creeks in the Forty- 
mile district. This means that the pay streak will have to mntnin a 
third more gold t h a ~ ~  any other dredging ground in order to yield 
mrnpamble profita 
In earlier yean attempts mere made to install dredges at various 

pIaces in the Fortymile Valley, and some of these dredges were 
operated successfully for sveraI years. A small drecige, called tho 
Little Dippr dredge, was built at Plunp Bar, about 234 miles down- 
stream from Franklin, on the South Fork of the Fortymila River, 
in 1007, but it was wrecked by the spring freshets of the following 
spring. Two other dredges were also i n s t ~ l l ~ d  in the Fortymile 
Valley in 1907, one of which was located at the international bund- 
my, and the other in Yukon Territory a b u t  4 milea above the mouth 

F of the Fortymile River. Both of thee  d d g w  appesr to have been 
operated mccessfully for several years, as referenre is made by Ells- 
worth and Davenport l4 to two Canadian clmdges that were being 

v operated by the Canadian Securities Co., Ltd., on the low-er Forty- 
mile River, as late as 1912. One. of these two Canadian dredges was 
afterward disrnai~tIed and moved, by a Mr. nlankman, to the "kink)' 
of the North Fork of the Fortymile River, about 12 miles in an 
air line from its confluence *it11 the ,South Fork. It mas not n sue- 
m e  at this site and still remains there. 

*'Ellmorth. C, EL, and Dsvenport, R. W., Plnwr mining In  t h ~  Fukon-Tannnn redon. 
Alaeka: Geol. Survey Bull. 642. p. 318, 1913. 
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Reference has already h n  made to the Russell King dredge, 
which was installed on Walker Fork in 1907 and was operated dur- 
ing the seasons of 1907, 1909, and 1909, In the winter of 1910 this 
dredge was moved by Robed Mulvr~ne to the South Fork of Forty- 
mile Elver, where on J111ie 20,1911, it began again to operate at Pump 
Bar, tit practically the same site whelm the Little Dipper dredge had 
been worked in 1908. Whether this dredge worked cont.inuously u p  
stream to FmnkTin, or whether it was subsequently movod there is not 
known te the writer, but, it is definitely how11 that it wns operated a 
short distance uptrenm from Franklin during the season of 1917 and 
that it was not operated at  that site after 1917. I n  1936 i t s  rnnchinery 
was moved to Wade Creek and installed in a new 111111 by the Jack 
Wade Dredging Co. Another dredge which is  on recod in this area 
is the so-called Atwater dredge,. The writrrr does not, know when or 
where this d r a d p  was installed, but it is n matter of record that 
it passed the rnor~th of Ruckkin Creek, working up the South Fork 
of the Fortymils River, in 1912; and that it continued t o  operate 
i~pstream on the Soutll Fork in 1913. It is pos~ible that the desig- 
nations bLMulrane" 'and "At.rrater" refer to a single dredge that op- 
erated on the South Fork for a number of years, beginning in 1911. 
At t,he present time only one d m l p ,  owned by the Alaska Gold 
Dredging Corporation, is being operared on the South Fork. 

FOBTYHna RIVER AmEA 

The post office of Steel Creek is located at the mouth of Steel Creek, 
s tributary of the Fortymile River which enters from the muth 
about 6 miles downstream from t . h ~  mouth of O'Brien Crsek. This 
post office is the distributing point for a considerable nurnbr of 
placer miners along the Fortymile River, from the mouth of the 
North Pork to the international boundary. 

Tha Fortlvmile River in this stretch follows a meandering course in 
a steep-walled, narrow valley that is deeply intrenched In a, wider and 
more open older valley. A pronounced terrace about 600 feot above 
the present surface of the river indicates tht level fit which an 
ancient stream once Rowed. Farther upstresm, however, the differ- 
ence in elevation between this terrace and the river decreases, and 
in the headwaters of the larger forks of the Fortpile Rirer, as 
for example on Dennison Fork, this terrace grndunllg m e r w  into 
the present vnlley floor. This reI~tion shows that the sncient stream 
had a, lower p d i e n t  than that of the present stream. Them srn 
also other terraces higher than 600 feet above the present stream 
that a m  prominent at many places in the Fortymile Valley. Such 
higher terraces indicate still higher valley floors over which the an- 
d e n t  river fl o ~ e d .  It is possible that the 600-fmt terrace is as old 
as Pliowne, and the highest terraces may date back to t h e  Miowno. 
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It is evident, therefore, that the valley of the Fortpile River 
exempIifreg rejuvenated stream action, pmIucad by a lowering of the 
base level of emion in this a m .  The terraces, however, indicate 
t,hat the lowering of the base level was neither constant nor con- 
tinnous but was chantcterid by long periods during which little 
or no change occurred and also by periods of accnlereted change. 

The Mrock in the main Fortymile Valloy coilsists of metamorphic 
mks, incIuding several varieties of schist and cryetalline limestone. 
The general trend of the cIeavage of these mcks is obliquely trans- 
Tern  ta the course of the Fortymile River, and aa the rock clew- 
s p  also dips at higher angles, approaching vertjcality at many 
places, the bedrock surfaces in the valley floor.have acted as natJural 
riffles, to hold and concentrate gold. Bedrock is exposed at many 
places in the bed of the Fortymile River, but even on the barn and 
low-sloping bench8 close to the river the cover of gravel is thin. 
Hence the bars and low benches of the Fortymile have for many 
years been sites for small-scale mining, md at some localities larger 
hydraulic plants and dredges have been installed. Also, so far as 
small-scale mining is concwned, these low bars are perennial sitm, 
bmum after hing worked, they map again be e~~riched by flood 
watem that remove old alluvium and deposit new gravel and gold 
from points farther upstream. During the season of 1930 about 15 
men were thus engaged in small-scale mining along or near the. 
Fortymile River between the mouth of the North Fork and the inkr- 
national boundary. Various methods of mining were employ~d in 
this work, but most of it was done by sl~oveling into boxes, by kh:he 
use of a rocker, and by small-sc~le hydraulic mining. 

Within this stretch along the Fortymile are also a number of tribu- 
tary ditrems, whie11 have hen worked in the past and some of which 
we still being worked in a small way. Among the better known of 
such streams are Canyon Creek and its tributaries, of which the  one 
that has the most numerous plnprs is Squaw Gulch. Canyon Creek 
is a deeply incised streanl, which has a rat,her open lower valley, with 
a valley floor nearly half a mile in width. The lleadx~stcr tributaries, 
however, are markedly V-shaped and canyonlike. From the older 
records it sppars that niucll n-ork lltls been done in the main valley 
of Canyon Creek and nlso in Squaw Cmk,  but little mining is IIOW 

in progress a t  tl~esa localitim, t,liongh rnmy claims are held, and 
cunsiderable prospcting ia  wjng on. One of the interesting results 
of recent prospecting hm b e ~ n  the discovery of high auriferous gravel 
along a west bench of Cnrlyon Creek. The value and extant of this 
deposit have not yet been cnlti rely rlernonstratsd. 
To olle Jrwlking at tlie Fortymile Valley from a physiographer's 

p i n t  of view, it. would wem that, tlie pave1 deposits lying upon the 
high terraces might possibly be wart11 some intensive prospecting m 
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possible sites for low-grade placers that might be worked on a large 
male. TTm size and gradient of tha ancient stream were cmrtajnly 
farornble for the deposition and retention of gold, and although a 
large part of the old valley floor has been destroyer1 in the ~ u l  pturi ng 
of the present gorge, yet large uueroded areas still mrnain at thew 
higher levels, ~rllich are bedrock surfaces covered by a rnoderste thick- 
ness of gravel, The development of such high-level placers by hy- 
draulic methods would of course be handicapped by a scarcity of 
water, as at Idaho Bar, in the Rampart district. But in the Fortymila 
Valley conditions are more favorable than in the RamparL district, 
because the ridge tops rise 2,000 feet or more above t11e 609-foot Br- 
ram, so that some water could be obtained from nearby side streams. 
If low-grade placers bf considerable extant could be located on these, 
higher terraces, it is possible that they might be worked by the rise 

of some of the various types of mechanical exctlvatow, supplemented 
by pumping. 

DCIm OREEX AaEd 

Dome Creek is a stream about 15 miles in length, which rises north- 
west of Fortymile Dome and flows in a general southwestarly direc- 
tion to join O'Brien Creek about 3 miles from the mouth of that 
stream. The upper two-thirds of the valley has an asymmetric: cross- 
sect,ioa, being steeper on the southeast side, with long, gentle spurs 
descending on the nortl~west side from the r i d e  top to the vaIley 
floor. The gradient of %me Creek in thc central part of its valley, 
in the vicinity of the mining operations, appenrr;: to be lower than it 
is either upst~warn or downstmarn from this stretch. The gradient of 
the bedrock on the llencll along the nodhwest side of the v d e y  
appears tn be even lower. h m e  Creek has several tributaries from 
both sides of its valley, but the only one on which mining a c t i v i t i ~  
have been carried on is Little Miller Creek, a small stream, which hm 
a tots1 length of less than 1% miles, and flows south, entaring Dome 
Creek abut midvay between its source and mouth. 

The original discovery of gold on Dome Creek was made at the 
mouth of Little Miller Creek in 1893, and the earliest mining mas 
done at this site. The stream placers mined on the two lower claims 
of Little Miller Creek are said to hnve born of very high gads, and 
the two discoverers quickly accumulated a competence and left the 
country. Later it was realized that the strewn placers of Mttle Miller 
Cmk had been reconcentrated from high-love1 pave1 that formed a 
bench dong the northn~est side of Dome Creclr, a11d mining of thsse 
bench placers then began. To date the bench pliwers have been traced 
on Dome C m k  for 4 miles upstream and 2 miles or more downstream 
from Little Milbr Creek; but most of the bench mining has been 
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done domstream from LittIe Miller Creek, chiefly because the pave1 
i n c r e w  i n  thickness upstwam. 

The pay strask in the vicinity of and downstream fmm Little Miller 
Greek is a true bench placer, which here trends about due east. The 
bedrock t e r n  and overlying gravel have s width, from north to 
aouth, of about 300 feet, and the muth edm of the pay streak is about 
1,200 feet from the creek and a b u t  125 fcet vertically above it. The 
h d m k  at the south etl* of the pay streak foms a definite rim, from 
which the bedrock anrfnca slopes pnt ly  northward for some distance, 

Where Little Miller C m k  cuts through this bench channel, tlw 
gravel has a rnaxim~rm thicknew isof 80 feet at the north end of the cut, 
and one clean-up from the high gravel alnng the east side of Little 
Miller C m k  is s ~ i d  to have gieldec1$27,000 at  an average value of 35 
cents ta the square foot of bdrock, or a b u t  14 cents ta tho cubic 
yard; but these figures ~holild be increased by about 75 percent to con- 
form with the present value of gold. Downstream from Little Miller 
Creek several old cut8 dlow the pmgress of mining ~ i n c e  1922, when 
the bench mining began to be exknded westward fmm Littlo Miller 
Creek. The pmwnt mining operations  re being crtrriwl on about a 
quarter of a mile domstr~~tm from Little Miller Creek. 

At the site of premnt mining t,hc gravel m n p  in thickme= from 
60 feet at the north side of I , ~ R  cut to only n few feet at the sout,h s i d ~  
It appears to be nenrly v~njfcrrm in character nnd size throughout the 
section, nnd the pebbles are rather suban~ilur, with an average diam- 
eter of 3 to 4 inches and few of them exceeding 12 inches. As the 
bedrock of Dome Creek liw entirely within the area of Birch Creek 
~ h i s t ,  the gravel includes nilrnerous vurietJies of crystalline rocks, to- 
gether with mnsiderable vein quartz. Except in rt few places there 
is practically no overburden of ~riuck or silt, but whers such deposit9 
occur they have heen found to conhin remains of mammoth, bison, 
and otlt~ar ancimt vertebrates, thus dating the top of the section at least 
se old as the Pleistocene. Amonp; the crystalline! rocks observed in 
the p m n t  cut are quartzite schists, which include mms mcient d i h  
or sills of mrpsntinimd pwnstone, and some thin bBdg of limestone; 
nnd one observation of a dominant structure suggwtive of original 
Mdinp: indimtes a general twnrl about N. 204 W., with a low dip to 
the west, Another observation of cletlvage, however, shows a tmd  
of N. 30* E., with a low dip Lo the northweat. Where exposed by 
mining the bedrock shows numerous shmr zones, filled with greenish 
flu*, some of which consists of granulated vein quartz mineralid 
by pyrite. The bedrock under tlre placers is weathered but not to any 
unusual depth. 

The gold mrs mainly on or near bedmk, but careful. tests have 
dm shown the pmence of some fine gold 'thrrghout the gravel sec- 
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tion. This relation suggests that at least some of the gold may have 
traveled a considerable distance from its hdrock murces. No gold 
has been observed in place in the bedrock, but some of the gold has 
been found to have qunrtz adhering to it. The gold is bright yellow, 
~ n d  for the most part he-grdned. Some of the large piews are 
porous, and these contain the largest. amount of vein quartz. The 
largest piece that has been found by the present operator weighed 
about ? grains. The mean of two assays on recent production gives 
a fineness of 885 parts of gold and 107 parts of silver in a thousand, 
thus indicating a high-grade product. Considerable pyrite occurs in 
the mncentrah, but some galena and cinnabar have also been 
observed. 

This deposit is xorked by hydraulic methods. A ditch a b u t  8 
miles in Iength, with an intake about 4 miles in an air line upstream, 
furnishes water with a h e d  of 100 to 125 feet, depending upon the 
point of application. T h e  rated capmity of this ditch is 1,000 miner's 
inches, but during the early summer only a quarter or less of that 
mount  may tw available. As this deposit lies u p n  tb bench, well 
abo-re the level of the valley floor, the disposal of tailings p r e m t ~  no 
problem, but in order to obtain the necessmy gradient for the sluice 
hoxes, a Wmk drain and sluiceway s h u t  500 feet long has been can- 
structed, to join the south face of the cut with the northern s lop of 
the valley wall. Similar sluiceways have been built in working the 
older cuts farther to the east. The p e n t  sluiceway penetrates 
10 feet into bedrock, to obtain the necessary grrtdient. 

EAGLE DISTRICT 

Gold placer mining is carried on in three =parated areas in the 
vicinity of Eagle? which in earlier ye~rs have besn designated as in- 
dividual districts but are here treated collectively under the general 
name "Eagle district." (See pl. 3.) The most productive of these is 
the a m  along the Seventymile River, on which and its tributariet~ 
placer mining has been in progress for many years, ' f ie  second m a  
is on American Cresk and its tributaries. Some earlier mining has 
dso been done on Mission, Boundary, and perbaps other nearby 
creeks, which are considered to be a part of the American Creek area. 
The third area centers about Fourth of July Creek but would also 
include the older mining that was done on Washington Craek arid 
mntiguous streams. About 12 miles 14 of Waslinghn Creek is a 
large s t m m  knom as the C h a d 9  River. The basins of the Charley 
River and tho= tributaries of the Yukon lying between the (7harIey 
River and Circle are now included as a part of the Circle district. 

Gold was first found in the basin of American Creek in 1895, br~i it 
was not until the following year that a few claims began to be worked 
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~ s t e m a t i d y .  The placers in the basin of the Seventymile River 
were probably discovererl at about. the same t h e ,  as the, original dis- 
c~very  on Barney Chek is known to have been made in 1895. Gold 
was first discoved on Fourth of July Cmlr in 1898, and since 1902 
there is s record of systematic mining on this and most of the other 
creeks of this district ROW known to he productive. Hence it may be 
said, as in the Fortymile district, that few new discoveries of gold 
have bwn made in the Eagle district during the last 85 or 40 years. 

S r n m T M I L E  BTVER AREA 

The Seventymile R i ~ e r  heads against mveral large eastern triba- 
1 taries of the Charley River and flows in a general easterly direction 

for about 60 miles in an air line, ta the Yulron River. Many tribu- 
taries join the Seventymile River, but it is a noteworthy fact that all 
the larger tributaries enter from the south. The number of tributa- 
ries, however, on which placer gold has been found snrl mined i s  abut  
qually distributed on the north and south sides of the valley. 'fie 
principal muthem tributaries that have produced placer gold, named 
in arcler downstream, are Flume, Alder, and Nugget Creeks, d l  of 
which am located in the upper valley of the ,Seve~ltpiIe, though not 
in the extreme headwaters. On the north side of the valley the chief 
producing streams, named in order domstream, are Barney, Broken 
fleck, Crooked, and Fox Creelii, dl of which lie in tlie lower or east 
end of the valley. Some small-scale mining has also been done on 
other of the northern and southelm tributaries. Considerable mining 
has likewise been done in earlier years in the main valley of tlla 
,Seventymile River. At the present time little mining is in progress 
in the Seventymila Bmin, as the only good-aid plant now being 
operrrted is on Crooked Creek. Mining on a smaller scale, however, is 
also being done on Elroken Neck and Fox Creeks. Still other mining 
activities, which rank little above pmspcting, am in prograss in the 
mein vaIley of the Seventymile and on Alder, Nugget, and Bmsy 
C m b .  

w A variety of rocks are exposed in the valley of the Seventymile 
River. In the headwater area the muntry rock consists of various 
granitic rocks, which form the northern border of the great batholith 
that extmds westward from Glacier Mountain. The larger southern 
tributaries of the Seventymile River, suc11 as Diamond Fork, Flume 
Creek, and Granite Fork, also head in the laare occupied by yaTlitio 
r o c k  The main valley of the SPv~ntymile River, however, from the 
mouth of Diamond Fork downstmrm as far las the "Fslld\of fie 
%ventymile, is carved mainly in metarnorpl~ic and zmjme-oThia 
rocks of pre-Cambrian and early Paleo7,ic age. These rock am 
intruded by some small m a a s  of granitic roeks, and there is ewry 
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reason to believe that they are underlain at no p a t  depth by a north- 
ward continuation of the batholith of the Charley River. From the 
"Fnlla of the Seventymile River" downstream for about 12 miles 
the bedrock in the main valley consists of the Tertiary poc:Its, which 
cross obliquely in a belt from 4 to 6 miles wide that trends about 
N, 50" 'CV. Still farther downstream the bedrock mnsista mainly of 
undifferentiated  bollif if emus mks.  

The gold plaoerrt of the Seventymile VaIley occur both in the area 
mupied by the metamorphic and semimetamorphic rocks and in the 
area ownpied by the Tertiary mks. With litt81e doubt the gold in the, 
older rocks has been derived directly from quartz veins and other 
minemIi7~d m u m  in h d m k ,  which am genetially rslatsd to the 
adjacent. and subjajacen t granitic m k s  above mentioned. The granitia 
batholith that lies south of the Seventymile Valley is believed to IM 
of M-ic age, though this belief is based upon rather fmgmental 
evidence. The cry~tallinity and size of this batholith and the contact- 
metamorphic effects that are noticeable along its periphery lead to the 
klisf that it was intruded at a considerable depth bclow the surface 
of the country as it existed at the t.ime of this volcanism. It is there- 
fore prohble that a long period inter~ened between the emplacement 
of the granitic rocks and their exposure at the surfam as a d t  of 
regional erosion. Possibly it was not until early Tertiary time that 
these granitic rocks bepn to be bared at  the surface; and it was at 
this time that there h e n  the djsintegration of the qusrte veins 
and other mineralized bedrock mnes from which the p l d  was de- 
rived. At a b u t  the m e  time, or perhaps a little latar, granitic 
m k s  m y  again have 'been injeded on a smalIer wale. The evidence 
for this postulate consists of the presence of cinnabar at a few local- 
ities in the Se~entymile Valley and the belief that most of the cinna- 
bar so far found in Alaska is a result of Tertiary mineralization. 
The net result of t 1 1 e  geologic activities ia that, gold placers hnw 
pmbsbly b n  in prmw of formation in the Seventymile Valley for 
prhaps 58 millions of pars, though the gravel deposits that now 
contain the @Ed ram of Quaternary age, so that the oldest of them are 
not Iihly t~ hwe been deposited more than a million years ago. In 
other words, much of the gold in this region has keen handled and re- 
Im~ldled mmy times, with relativ~ly little movement downstream, 
before it  was finally deposited in the present gold placers. 

The accurnu2ation of gold into commercial plaoen over r long a 
priod of time implies that the older or pre-Quaternary gravel de- 
psits were subsequently eroded, reworked, and in large part moved 
downstream, leaving the gold behind. This condition is probably tme 
in many if not in most of the gold placer fields of intprior Alaska. 
But under certain particularly favorable circumstances the old pm- 
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Quaternary p w l  may ?m in pad shielded from active erosion and 
thus preserred. %is is the condition that exists in the valley of the 
,TeventymiIa River alld in oontiguous drainage basins, where terrig- 
rnno~ls Tertiary deposits occnr. The cl~nractcr and extent of these 
Tertiav m k s  havc been set forth elsewhere (see pp. 151-1531 ; and 
it hns aIso been shown that these d e p i t s  contsin gold that was 
derived originally from qnartz veins and mineralized bedrock Such 
deposits must therefore Ix a proximate source of  old, from which 
some of the Quaternary p1-rs have been derived. This is true on the 
Seventymilo River and on its trilmtnries from the "Falls" downstream 
i o  the northenst~m limit of the Tertiary rocks. Hence the p l d  placers 
of Ban~ey, Crooked, Bmken Keck, and Fox Creeks are to be regarded 
as Quaternary mnmntrations of the grold imprisoned in these Ter- 
tiary rocks; and such placers therefom have had a somewl~at different. 
histnry from those farther upstream in the Seventyrmle Valley. 

If these conditions had been known many years ago, wben pros- 
pecting find mining were active.eIy in progress on the upper tributaries 
of the Seventymile River, such as Flume, Alder, and Nugget Creeks, 
mme intaresting comparative studies might have been made re lat in  
to the history of pFd mnoentmtien over s long period of time. 
It might lmva hen possible, for example, to shorn that the gold of 
these creeks, having h e n  in process of mare or less. continuous re- 
handling over so p a t  a length of time, \.odd show pmpti'ble $if- 
ferences from the gold of the Eomtr valley, wl~icll has h e n  stored 
and held immobile in the Tertiary deposits over a considerable part of 
this long period. With bedmck wurms of the m e  pn-1 sort, 
%,hhe gold of =me and perhaps of all these upper tributaries might ba 
expecbd to have a higher finenem and to havc different physical char- 
ncters of size and shape. Unfortunately, such comparisons cannot 
now be made, as these upper tributaries, to judge from the past and 
present activities, are about worked out. 

At the present time one man is prospecting on Alder Creek and 
one is mining in a very small way at the mouth of N u w t  Creek; and 
no one is h o r n  to be working on Flume Creek, so that few data sre 
available regarding these plamrs. According to P~indle, '~ the bed- 
rmk of Flume Creek, for about a mile above its mouth, is p n s t o n e ,  
which is intruded by basic dikes md is also at places mincralieed by 
quartz veins carrying pyrite. Upstream from the greenstone for 7 
miles the bedrock consists of Paleozoic schists of several tgpes, but 
granitic rocb  form the bedrock of the headwater tributaries. Some 
coarse gold has been found on Flume Creek, and some good-sized 

in ILdndle, L. M., The gold placer5 of the Fortymile, Birch Cmk,  and Fairbanks reglone, 
Alnuka: Geol. Survey Bull. 251, pp. 5%67,1905. 
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nuggets have been recovered. The fineness of the gold is not h a m  
to the writer. 

Nugget Creek is a srna1I stream, only one-fourth as long as Flume 
Creek and with a drainage basin only a tenth the size of th& of Flume 
Creek. The gold placers were found mainly in the lower mile of the 
valley, where the bedrock is a eeissoid granite, regarded as one of 
the met&-ieeous rocks associated with the Birch C m k  schist. The 
original pay streak was considered to be about 20 feet wide in the; 
&ream.pvel of the present valley floor, but undoubtedly a greater 
width of auriferous gravel was worked in Iater years. The henesa of 
the gold is not known to the writer. 

Alder Creek is a small tributary of the Seventymile River about the 
size of N u g e t  Cmk, which enters from the south about 35/2 miles up. 
stream from Nugget Creek. A hydraulic plant was operated on AIder 
Creek for several years, but this work was dkntinued about 10 yeara 
ago. No other data are available. 

On the Seventymile River just upstream from the contact betwe~n 
the Tertiary rocks and the metmorphia rocks of the Birch Creek 
schiat, the river for a sllort distance flows in a rapids which is known 
locally as the 'Falls." Directly updream from the Falls and for 
some distance farther upstream small-sale mining has been carried 
on for many years in the gravel of the low benchcs, prtrticulrtrly along 
tho north side of the river, and such work still continues intermit- 
tently, though none was in progress at the time of the wrihrTs visit in 
1936. Tlw bedrock at and above the Falls consists of quartzito schist, 
quartz-mica schist, twnphibolite, and basic igneous racks of greenstone 
habit, though at one place along the river bank a small block of Ter- 
tiary conglomerate was observed ta be downfaultad into the schist- 
rocks. In this stretch of the river, above the Falls, well-developea 
benches occur on both sidw of the valley, though the low benches am 
best developed on the north side, One low bench, about 12' feet high, 
shows well on the north sida and slightly on the south side. About 
4 or 5 feet higher, on the north side, another bench extends for a con- 
sidorable distance 6mk from the river. On the south sida another 
prominent bench occurs about 125 feet above the l e ~ e l  of the river. 
Ail these benches have baen prospected, but only the p v e l  depasits 
of the lower ones have basn worked as gold placers. During the sum- 
mer of 1936 a drilling crew was mnt into the a m  by Gold' Placers, 
Inc., to prqact these low benches. A hundred holw were drilled 
along the north side of the Seventymile River from the Palls upstream 
to a point within a mile of Barney Creek and showed m &,verse depth 
to bedrock of about 19 feet and a maximum depth of about 4 feet. 
This work was begun on April 8 ttnd continued for 3% months, but 
when the drilling crew ceased its operations it was genaralIy reported 



PLACERS OF FORTYMILE, EAGLE, AM3 CYRCLE DISTRICTS 195 

that the m l t s  of the drilling were not rts enmuraging rn had been 
expected. 

The bars of the Se~ent~mi la  Eiver have been worked in a. small 
way, in th0 same way as the bars of the Fortymile Rimr, though to 
a much smaller extent. Tvo or threo men were engaged in this 
work in 1936 along the south bank of the river about 3 or 4 miles 
downstream from the mouth of Crooked Creek. This work was done 
by shoveling the pwl into boxes, a short clitch being used for sluice 
wrater. If the results of this work were favtvar%ble, the operator in 
charge planned to continua the work on a larger scale, using a Diesol 
pump to obtain water for hydraulicking. 

Barney Crwk is a small stream that enters the Seventymile River 
from the north, a h ~ ~ t  8 miles in an air line upstream from the Falls. 
I t  is formed by two tribat asies, one from the north and one from the 
east, and the main stream flows jn s narrow canyon to the Seventy- 
mile River. The beclroclr of Barney Creek consists entirely of Ter- 
tiary rmks, and the gold in its placers is believed to hare been 
derived from tho disintegration and erosion of these rocks. The 
placers of Barney Creek were worked by open-cut shoveEing-in 
methods yeam sgo, tllough it is possible that soma of the marginaI 
areas of the old pay stroak might now ke worked at, a profit. In 
recent years s m d l - x ~ l e  mining has been confined to a hnch along 
the west side of the cmk, particularly on claim 4 above Discovery. 
Discovery cIaim is located at the mouth of Barney Craek. Tlie pres- 
ent operator has a small ditch, which gives a head of about 20 feet, 
but water under this pmssure has little value for hydmu1ic work and 
is u d  mainly for ground sluicing and for sluice water in Ll~e box% 

About 3 miles downstream frnm the Falls a small stream, hardly 
mom than a ~ulch,  enters the Seventymile River from the nortl~. 
This stwarn, which is known as Broken Keck Cmk,  hrrs been a site 
of smdl-wale mining for many years. Ille valley of Broken Neck 
Creek ia bounded by precipitous walls, and where the stream de- 
bouches into the flats of the Sevontymilo River its valley floor is onIy 
120 feet wide. The bedrock in the valley of Broken Neck Creek cm- 
sists of Tertiary rocks, ~ n d  at tho mout,h of its canyon prominent 
blriffs of Tertiary conglomerate appenr on both sides of the valley, 

The placers of Broken Neck C r c ~ k  were originally worked for rt 

dimnce of half a mile or more. upstream from the place where its 
gtAep valley opens into the flats sf the Seventymile River. The pay 
streak is mid to toam been 20 ta 50 feet wide a t  the mouth of the 
canyon9 but mnch nsmwer faarther upstream. The stream gravel 
that was worked is reported to have had a thickness of 3 to 5 feet, 
Recent work has be011 confined to a bench along the west side of the 
creek, the eastern hdrock rim of wKich is about 100 feet from tho 
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rreek m d  about 20 feet above it. This old bench is not appamnt at 
the surface and slopes gently l lpwa~l  to the west. Recent work has 
uncove~vd another bedrock bench, still farther west and a b u t  I0 
feet higher. The total thichess of alluvium at the east side of the 
lower bench, where mining is now in pro,gess, is a b u t  8 feet, llut 
st the west side of the cut it, increases to 30 feet or mom. The gave2 
directly overlying bedrock has a thickness ranging from I ta 8 feet 
and is likewise thickest at the rear or west side of the cut. The 
gravel is well washed and fsirly well rounded, nvit.11 few cobbles ex- 
ceeding a foot in diameter. The alluvial material that lies above 
the gravel is a curious mixture of muck and rounded eluvial debris, 
which, however, includes no lax@ boulders. This mnt~rial ww doubt- . 
less derived from disintegmted. conglomerate of the Tertiary series, 
which also forms the bedrock in the cut. Most of the gold occurs 
in the g r a d  close to bedmlf and dso on hclrock, but some fine gold 
may also IM panned from higher levels in the grnvel. No coarse gold 
is recovered on this bench, as the present operatars say that the 
largest pi- so far found weighed only about 15 grains. Four 
assays of the gold, bawd on proriuction in earlier gears, am given 
below : 

Finmeas of potd from Broken Neok Ureek 
[Parla. par thowendl 
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1934 ..,..-...-...,..............,---------+-------------------------u------.---- b2A 
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Mean, ,, . .- .. .--.. . --. . -. . . - -+- - . - -<. . -+-- -. -+. - -+- - - --- - - --- - - --*. --- - - -- BZP laa 

No mays  are available of the gold recovered in aarlier years from 
the c m k  placers, but one of the present operahrs, who formerly 
worked these placers, states that tllc croek gold was of distinctly highor 
grade, comparable with the gold now being recovei.ed f ram the stwarn 
plamrs of Crooked Creek. 

!The alluvial material on the bench i s  frozen, but by p u n d  sluicing, 
sided by the heat of the air and tho sun's rays, most of the muck and 
slide is removed, The gravel is mov~,d by the llpdraulic method, for 
which water is obtained fmm s ditch 2,300 feet long, which gives a. 
pressure of 45 to 55 fwt, depnding upon the point of application of 
tlm water. A monitor with a 2-inch nozzle is used for hydraulicking. 
The present opemtors plan to continue their nprations downstream, 
working on this lower bench. 

Crooked C m k  is the site of the l a r e  placer-mining plant now' 
being operated in the valley of the Seventymile River. It is ahbout 7 
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miles long, flows a little east of smth, and entors tle Se~entymile 
River nbout 4% miles domtlstrem~~ from the Falls. FOP abouk 3 milcs 
ahove it3 mouth the herltnck of Crooked Creek consists of conglomer- 
ah,  sandstone, and shale of Tertiaq am. A b v e  this point ;l,lle bed- 
rock changes, but as this orea to the nirth has not been mappad, the 
exact nature and age of the bedrock are not well known. P ~ ~ m n t  and 
past mining operations hew h e n  confi~~cd to that stretch of the valley 
where the hdrock consists of Tertiary rocks, and much OF all t110 gold 
found in the plncers of the present \%1lej- flmr has probably baen 
mco~lcentmtecl from the congIomeratic members of this group of 

a rocks. 
Gold plamr mining is now in progress on Crooked Creek on claim 1 

above Diacovew, a h t t  2 milos upstream from the mouth of the creek. 
The older minkg on Crooked Creek mas done farther domstream, 

1 

and hence tI10 present work is being done progressively upstream 
The gold is found in stream placers tvt~icll form the prcsent valley 
floor, and the pay streak is about 270 f e t  wide. At the site of mining 
on Djsoovey claim, in 1025, the pay strcnfr \\-as 240 feet wido, so that it 
is spparent thnl a large body of auriferous gram1 was de;positer.l in 
the valley of Cmked Creek. At this older site of mining the tenor 
of the pay streak was shout 13 cents to the square foot of bedrock. 
The hdroclr nt the present cut consists of sandstone, shale, and con- 
gIomerate, which strike nearly east and dip 50" N. ; but a short dis- 
tance upstream a body of coarse conglomerate crosses the valley. The 
alluvium of the placers cunsists of 5 b 6 feet, or Imlly as much as 8 
feet, of well-rounded cobbles that are rather uniform in aim but con- 
tain some hulders wit.h a diameter as great as 2 feet, Abova tb 
p v e l  is 2 to 4 feet of muck. Contrary to the usual condition f wncl 
in tlie placers of this part of Alaska, thc goEd is not cancentrated on or 
near bedrock but occlirs tE1roug110ut the body of gravel. The. gold is 
rather fine grained, as the largest pieces recovered by the present oper- 
ators w e i g l ~ d  only 30 grains, and tlic lar@ piem recovered by the 
earlier oprabm weighed about 80 grPbins. Some small silver nuggets 

w have alm bwn remvered with the gold. T h e  assays of the gold were 
submittnd to the miter and are given Lerewitl~. They represel~t the 
highest p a d a  of gold that has Lwn recoded irom the Seventymile 

1. amn. 

Pd1t~088  o l  gold from Qrooked Cree& 
 part^ D% tbotrrrrpd] 
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Mining on Crooked Creak is done by hydrdic methods, whicl 
involve the use of hydraulic monitors for moving the gravel to the 
sluice boxes and also for stacking tailings downstream from the cut. 
In the older mining operations water was obtained £rom a ditch with 
an intake on Crooked Greek, but as the work progressed upstream 
the mailable pressure from this ditch became too small, so thst its 
water is now used only for ground sluicing. Recently tb new and 
higher ditch about a mile long has been built, which t&e~ water fmm 
Eldorado Creek, an egstern tributary of Crooked Creek. This gives 
a pressure in the cut of 120 feet, but as the drainage basin of Eldordo 
Greek is small the supply of water is often inadequate for mining 
operations. On account of the width of the pay streak, the ground 
is worked in pamll~l cuts. Two monitors with 8-inch nozzles. are 
wed, one for moving the gravel Iaterdly into the sluice boxes and tlm 
other for stacking tailings, A line of eight shim boxes are used, 
over which are mounted center boards, against which the gravel is 
driven from the sides of the cut. The operator of this phn t  employs 
two men and a cook. 
Fox Creek is a short stream that %om parallel to Crooked Creak 

and enters the Seventymile River about 2% miles downstrea~rn from 
the mouth of Crooked Creek. A small western tributary of Fox 
Creek, h o w n  as Lucky Gulch, heads against Eldorado Creek, the 
eastern tributary of Crooked Creek, and joins Fax Creek about 2 
miles from its mouth. Fox Creek and Lucky Gulch have been the 
sites of mining for many years. From the positions of old hilings 
it appears that the gold placers of the valley floor and of the lower 
benclies h v e  been worked on Fox Creek for some distance dawn- 
stream from the mouth of Lucky Gulch and for rt comparable distance 
np Lucky Gulch. No gold placers have been formed on Fox Creek 
npstream from Lucky Gulch, and it appears certain that the gold 
has come out of Lucky Gulcl~. The bedrock tl~roughout the basin 
of Fox Creek consists of Tertiary rocks, and it is probable that some 
auriferous conglomerate that crosses Lucky Gulch has been the sourc~ 
of the gold in the valley of Fox Cwek. 

Plaoar mining is now being done on rt high bench along the easb 
side of Fox Greek just below the mouth of Lucky Gulch, on what 
is thought by the present operators to be Dimvery claim. The bed- 
rock surface of this bench is 70 feet above the creek, and its more or 
less level surface extends about 100 feet eastward from its rim. The 
bedrock is a Tertiary mn@;lomerate, which is overlttin by about 4 
feet of well-rounded gravel with an average diameter of less than 
1 foot. Abow this  is a mixture of muck and fine gravel, which ex- 
tends to the surface. Mammoth tusks have been found in this upper 
alluvia1 cover. The total thickmess of the alluvinm is 8 feet at the rim 
end 15 feet at the rear or east end of the cut. The gold is fine-grained 
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and high-grade, but no assays of the gold recmemd from this 'bench 
were seen. Two m y s ,  however, are available of gold that was re- 
covered in 1933 and 1934 from a Eaw bench along tha east side of 
Fox Cmk, about 15 feet ahre  the lerel of the crcek, The average 
of them two assays shows 854 parts of gold and 110 parts of silver in 
.a thouannd. 

The present cut on Fox Creek h a  an area of about 3,000 square feet. 
Mining is done by hydraulic methods, water being supplied by a 
ditch threequarters of a mile long, which gives a hydraulic head 
at the cut of a b u t  40 feet. JVhen sufficient water is availabIe two 

t 
monitors, with 2%-inch and $inch nozzles, am used. 

Amerimn Creek is one of the several tributaries of Mission Creek, 
1 

n stra~m that entern the Yzzkon River at Eagle. Mission Creek has s 
.remarkably asymmetric vall~y. The main stream runs a littln south 
mf e&, but all its tribntaries of any size flow northward from the 
-south side of the valley. The fir& tributary of Mission Creek above 
its mouth, and the largest one, is American Cmk. 

American Cmek has two Ireadwater forks which join about 9 miles 
in an air line from Mission Cmk. The larpr fork, which is r e p r d d  
gs the main creek, flows northeastwnrd for a h u t  7 miles in an air 
line; the smaller fork, which is called Discovery Fork, flows north- 
ward for an air-line distance of about 4 miles. Both the main stream 
.and its tributaries flaw in nwmw V-shaped valleys, and the main 
.&ream shows a fall of 3,000 feet from its head to iLq mouth. The 
gradient of American Cmk at the forks ia said b ba 100 to 120 feet 
l o  the mile. 

For about 5 miles abom its mouth tha h d m k  of American Creek 
consists of rocks of Tertiary np. Epstrearn from the southern limit 
.of t,he Tediaq rocks and southward to the heads of both forks of 
American Creek the berlrmk is R complex assemblage of recrystallized 

w 
and partly recrysta.Ilized sedimentary rocks and greenstones of several 
typq d l  of which are considered to be of Paleozoic age. Much of 
the bedrock below the forks of Amedmn Creek and for a mile up 
the main fork mnsists of serpentine, cut by basic dikes. Plnicer min- 

* ing has been done both in the lower valley of Amcricm Creek, where 
the W r o c k  consists of Tertiary rocks, and also a b u t  7 miles farther 
-up the valley, where tho bedrock is part of the Paleozoic sequence, but 
little or no work has been done in the inteweninpr atmtcl~. It is 
therefore probable that the pIacers of the lower valley had a second- 
ary source in the Tertiary mcks, t.hough origjnally all the gold was 
doubtlw derived from veins and mineralized zon%s in the Paleozoic 
rock% 



Zoo  MI^^ RESOURCES OF ALASXCA, 193% 

The sequential histoq of placer mining on American Cmk and its 
tributaries has not been recorded in the earlier publications of the 
Geologicral Survey and Itherefom cannot be given here. No mining is 
now in progress in the northern part of the valley, where dm Ter- 
tiary rwb occur. In the uppor valley mining has appmtly  cen- 
t e d  about the forks, On Discovery Fork the placers of the pres- 
ent valley floor have been worked for many years, by manual methods, 
and a little shoveling in is stiIl in pmgfess. On the main fork of 
American Creek the present stream placers are still being shoveled 
into boxes, but evidently in earlier yews one or more attempts were 
made to work some bench plrtcers on the west side of the valley. 

Discovery claim on American Creek 5s at the, mouth of D i m -  
Fork and serves as the referonce point for numbring claims on both 
forks. The present operator on the main creel< has been working on 
this stream since 1928 anrl controls claims 9 below to 14 above Dis- 
covery on American Creek and claim 2 above Discovery on Discovery 
Fork. All these claims except 8 above Discovery havs been worked 
in part 'by earlier miners. At the forlzs the valIey floor of American 
Creek has a width of about 30 yards, and in recent years two men 
have sho~eled into hxes the auriferous p v e l  over R n  area abwt 
100 yards long and 30 yards wide, just upstream from the mouth of 
Discovery Fork. This ground is mid to have averaged about 65 
cants to the squam foot of hdrock. The average depth of the over- 
burden in this area was about 14 feet. During the early summer of 
1936 these two men were shoveling in another cut on American Creek, 
just bolow the mouth of Discovery Fork. This cut, wgch is 15 feet 
wide and 72 feet long, is located along the east side of the valley 
floor. At this place the M m k  consists of foliated green schist, 
quartzite whist, and carbnaceo~~s schist, which contain many small 
veins and stringem of quartz. The cleavage of the green schist 
strikes S. 80° E., and dips 3s0 K. Abve the bedrock is a body of 
gravel about 12 feet thick, the cobbles of which average about 5 inches 
jn diameter, though a few l a w  boulders are also uncovered. The 
gold is rather ma+ and some large nuggets am found. It is a 
matter of record that a nugget weighing sbout 11 ounces was found 
on American Creek in 1899. The fineness of the gold was not ascer- 
tained, but it is s ~ i d  to sell cornmemially for about $28 an ounce, at 
present prims. 

The same two operatom are a h  preparing to shovel in a cut 000 
feet long and 10 feet wide on claim 2 above Dimvery, on Discovery 
Fork, if and when the water supply is adeguate. In this work a small 
dam upstream from tho cut will be utilized to supply watar for 
ground sluicing, by means of which most of the upper and barren 
gravel will be removed prior to the shoveling-in oprertttions. At this 
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~ i t e  the depth to bedrock is from 7 to 9 feet, and the cobbles of tho 
gravel subangular and larger, averaging perhaps 10 to 12 inclles in 
diameter. Some boulders as large RS 3 or 4 feat in diameter occur 
in the g r a d .  Just above bedrock there is cr stratum, about 6 inches 
thick, of very fine gravel, and the gold lies below this, on and in bed- 
m k .  The lar@ piece of gold so far found at this cut weighed 48 
grains, but tt 19-ounee nugget is reported to have k n  recovered 
from Discovery Fork in earlier years. 

Two other small cuts were being worked on Discovery Fork in 
1936, by the method of sl~o~eling into sluice boxes. Olle of these 
cuts, worked by one man, mas on the upper end of claim 7 md the 
lower end of claim 8 abow Discorery. Hers the gravel is 5 to 7 
feet thick, and the gold is coarse-grained and lies entirely on or in 
bedrock. The operator planned to work a cut 12 feet wide and W 
to 96 feet long. Another small open cut, which was not visited by 
the writer, was being worked by two men on Star Gulch, an ea&m 
-tributary of Discovery Fork. 

No other mining is now in progress in the American Creek area, 
but it is a matter of record that some mining hw been done on other 
streams in this general ares in earlier years. In 1909, for  example, 
some mining was dons on Boundary Creek, a dream which heads 
against Discavery Fork and flows eastward to the Yukon River. In 
the same year a littb mining was done on Colorado Creek, a head- 
water tributary of Mimion Creek. Some mining has also been done 
an Mission Creek, and one man plans to begin mining operations on 
this stream in 1937. 

Fourhh of July Creek is tibout 12 miles in Iength, flows somewhat 
east of north, and enters the Yukon River about 4 miles downstmm 
from the mouth of the Nation River. The valley of Fourth of July 
Creek is asymmetric in cross section, with the steeper wall on the east 
side, yet tha larger tributaries of the creek enter from the east side of 
the valley. T h w  eastern tributaries, named in order upstream, are 
Lucky Gulch, Independence Gulch, Crowlsy Creek, Union Gulch, 
Seventeen Qulch, and Ruby Gulch. Crowley Creek is the largest. 
The principal tributaries on the west side of the valley, named in 
order upstream, are Seven, Eight, Ten, Thirteen, and Om1 Gulches. 
The numerical nomenclature arises from the fact that certain of these 
dreams enter the main valley opposite mining claims so numbered. 
The gradient of the creek at a point about 10 miles from the mouth, 
where mining is now in progress, is said to be about 125 feet to the 
mile, but in the lower valley the gradient is appreciably higher. 
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In the upper part of its valley the bedrock on Fourth of July Creek 
consists of Tertiary m k g  and at the site of mining it is largely con- 
glomerate. These Tertiary mcks continuo downstwarn to a point 
about 2% miles above the mouth of Crowlsy CRP~,  where massive 
limestone begins and continues downstream to the point where the 
valley opens out into alluvjaI flats. This limestone is believed to ba 
of Permian age. Ths gold placers occur in the n p p r  valley, north 
of the limestone, and are thought to have been reconcentrated from 
ancient placem in the Tertiary conglomerate. 

Discovery cIaim on Fourth of July Cm,k is located at the mouth 
of Crowley Creek, and the contact between t,ho Tertiary rocks and 
the limestone cram the valley at about the rniddlo of claim 10 above 
Discovery. The omcr  of tho mining plant now being operated on 
Fourth of July Creek holds claims 7 t o  20 nbovo Discovery, and the 
mining in 1936 mas being dnno on claim 12 abovo Discovery. The 
place= on this creek were discnvemd in 1898 and have hen worked 
for many yearn, as there is a record of systematic mining operations 
as early as 1902. At the time of the writer's visit to Fourth of July 
Creek in 1925 mining operations were being conducted by the July 
Greek Placer Co,, but a few years latar that concern sold out to the 
present operator, who has continued to mine to the present time. 
The mining on Fourth of July Creek for the lmt 15 years or more 
has been car r id  upstmnm, but an inadequate supply of water has 
rendered the progress slow. 

The psy atreak that has h e n  worked in the last l2 gears or more 
is a rather wide stream plmer, aggregating at most places from 400 t o t  , 
500 feet, and has averaged about 25 cents to the square foot of bed- 
rock. The a l l~~v ia l  cover over bedrock has consisted of 6 to 15 fwt 
of gravel, overlltin by 2 to 7 feet of muck The M m k  is cxsnglom- 
erato. The gmvel comprising thc placers consists of r,nglmecate, 
sandstone, and the cobbles of other rocks which haw disintegrated 
from the conglomerats. All the pebbles are well mnnded and of 
moderate siza, ranging from 2 to 10 inches in diameter, though some 
bouldem as large M 21h feet are found. At the present sib of min- 
ing, the alluvial cover consists of 6 feet of gravel, overlain by 5 feet 
of muck The conglomeratic bedroclr consists largely of pebbles of 
chert and quartzite, with some vein quarts and rarely ta piece o f  
gmenshne. The pebbIes in the conglomerate at tho present site of 
mining are small, rarely e x d i n g  3 inchas in diameter. The gold 
occurs mainly on and in bedrock, so that it is necassary at places to 
take up 2 feet of bedrock in order to obtain a high recovery of gold. 
Some gold, however, also occurs in the lower 2 to 3 feet of the gravel. 
Most of the gold is fine-graind, but some nugg4:ts am found, of which 
the largest known to the present operator weighed about half an 
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ounce, The average fineness of the gold is closely h o w n ,  ss 22 assays 
are available, which refer to  produdion from 1918 to 1935. These 
mays are presented below. 

FBmmsas of gold from Fovrth  of JffIv  Cmek 
[Parts Mr thounnnd] 

Year Gold %Ilver Year -- 
101& ........................... 00 
1, ........................ ......................... 
1928. --.-.....*...-..-...*...-.- 
1m ............................ ......................... 

......................... 
............................ 1m1 - 

R93?4 In1 Mena ............... 89 

The averwe fineness, as given abve,  is 892 parts of gold and 99 
parts af silver in a tl~ausa~ld, hut fiva asrsrtys, based on production 
in 1933 and 1934, show an average finenem of 912 paIf.4 of gold and 
83 parts of silver in a thonsxnd. This higher-grade gold was re- 
covered from the east half of the pny streak, on claims 11 and 12 
above Discovery, which were worked in 1933 nnd 1934, The west 
half of the same stretch of the pay streak, worked from 1929 to 1932 
and in 1935, yielded lower-grade gold, as may he hemn by the assays 
ahre  presented. This distribution of higher- and lower-grnde gold 
is hard to explain, but it snggests that tho gold in the anci~nt Ter- 
tiary platers was of unequal p d e  at different localities. It further- 
mom indicates that the gold has not moved a p a t  distance from 
the original conglamertttic source rock, as otherwise there would 
have been a genera2 mixing, resulting in a more uniform grada of 
guld thror~ghout this part of the creek. 

A matter of further interest on Fourth of July Crcek is tho dis- 
covery in m n t  years of a bench placer about oppmjto t,he site of 
present mining, a I o q  the west side of the valley. A 29-foot shaft, 
which was mnk on this bench, revealed 14 feet of gravel overlying 
a bedrock surface, which is about I2 feet a b v e  t,he level of the creek 
and cxtends fnr 100 feet west of its eastern rim. No mining hns yet 
been done on this bench channel, but the pIacers ape reported t o  have 
IE tenor at least as great as that of the placers now being worked in 
the present valley floor. 
On acoount of the width of the pay streak on Fourth of July 

Cmk, it is worlred in two parallel cuts, from 225 to 250 feet wide. 
Mining is dona by hydraulic methods, the water far which i s  obtained 
from a ditch about 8% miles long, along the east side of the valley, 
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This gives a pressure of 185 feet at the p m n t  site of mining, but 
the intake of the ditch is so far upstream that the supply of water is 
often inaclquste during the early wlmmer. T ~ B  placers are frozen, 
so t h ~ t  the muck is first stripped off by ground sluicing, thus &ow- 
ing the underlying gravel to thaw nnturally from the heat of the 
air and sun. When the supply of water permits, four monitors with 
2%-inch nozzles tlre used, ono of which is required for stacking tail- 
ings downstream from the cut. A line of eight slnica boxes is wt 
at the upper end of a hdrock drain, and over these are mounted 
metal boarcls, against whic11 the p v e l  is piped from both sides of 
the cut. 

Another stream in the Foarth of July Creek area on which some 
placer mining has been dona is W~sl~ington Creek. There are two 
streams in this area called Washington Creek, one of which is a 
tributary of tlie Saventymile Itiv~r, and the other lies 10 to 15 miles 
west of Fourth of July C m k  and flowa directly into the Yukon. 
The second stream, which is the one to which reference is here made, 
is the larger on% having. an air-line lsngtli of about 25 miles. Wash- 
ington Creek heads agninst the Soventpile River and Aows in a 
geaeral northerly direction. According to 13roolrs,16 placer gold h ~ s  
h e n  found ah two localities on this creek. One of time was on a 
small tributary called h'uggct Cmlt, about 6 rniIes from the Yukon 
River; and the other was on Surprise and Fagle Creeks, two tribn- 
taries that enter Washington Creek a b u t  13 miles from its mouth. 
'The gold placers on Nugget Creek are mid h have hen much local- 
ized accumulations of coarse gold on the h w e r  Cretaceous bedrock. 
'The placers of Surprise and Eagle Creeks occurred in or just north 
of the area where the bedrock consists of pocks of Tertiary age, from 
which the gold was psumably derired. The placers of Surprise 
b k  are said to have heen disco\-*red in 1907 by a Dr. Prxtt, and 
for several. years thereafter they were worked intermit tcntl y by othor 
men, A third B d i t y  where some mining is h o r n  to have k n  
done on Washington Creek is at tho head of a large headwater tribu- 
tary fmm the southwest, known as Domo Creek. No plmr mining 

now In progress in the valley of Wadlington Creek. 

Placer mining in the Circle district ccntem at the present time 
around three genera1 areas, which are here designated the Mammoth 
Creek area,, the Deadwood Creek area, and the Coal C m k  area. (See 
pI. 4.) T h e  Mammoth Creek area and the Deadwood Creek area are 
close to one another, and both obtain their supplies and equipment 
by way of the Stem Highway, either from Fairbanks or from Circle. 

lmBrooh, A+ H., The Clrde precfnct, kle8ka : Oml, Buweg Ball. 814, pp. 20cr-mi, 1907. 
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The M~immoth Creek area centers about Miller House, on the Steese 
Highway, in that all the creek4 considered to belong in this area 
are mnnwted with Miller House by roads or trails. The streams 
of the Dsdmotid Creek area are connected by roads and trails with 
Central House, on the Steese Highway. The CoaP Creek area lies about 
45 miles east-southeast of the Deadwood C m k  area, and obtains it9 
supplies and equipment by way of the upper Yukon 'River. 

Mammoth and Porcupine Cceeks are the two principal headwater 
tributaries of Crooked Cmk, which is a tributary of Birch Creellt. 
Placer mining has been in progress for many years on Mammoth 
Greek and on its three tributaries, Pndepndenm, Mastodon, and 
Miller Creeks; dso on Porcupine Creek and one, of its tributaries 
called Bonanza Creek. Placer mining is rtlso being dono on tI~ree 
other strems, which head against the tributaries of Mammoth 
Creek and %ow to Birch Creek These are Eagle Creek, Butto Cmk,  
and the North Fork of Harrison Creek, which am incIudocl as a 
part of the Mammoth Creek area. There are many other nearby 
streams which belong in this  area, and prospecting is in progress on 
some of them, but the nine streams above named. are the principal 
sites of placer mining a t  the present tima in the Mammoth Creek 
area. 

Deadwoori Creek is another tributrlry of Crooked Creek, which 
joins that stream  hut 11 miles below tho junction of Mammoth 
and Porcupine Creaks. The principal mining now in pm,pss in 
the Deadwood Creek area is on Deadwood Creek itself and on one 
of its tributaries called Switcll Creek. Placor mining is also being 
done on Ketchem Creek, ~ehicl~ lies southeast of Deadwood Creek, 
and on same other streams in tho same vicinity. 
In the Coal Creek area placer mining is now in progress on Coal 

and Wodd~opper Creeks, and prospecting is being done on other 
streams farther to the sdntheast, principally on Sam Creek and on 
certain trihuhrics of' the Charloy River. A new post office has re- 
cently becn established nt the moutb of Coal Creelr, known = Coal 
Cmk post oflice; and the post ofice that was formerly located a t  
the rnooth of Jvooclchoppr Creek has been abandoned. Supplies 
and equipment for Coal and Wooilchopper Creeks are now freif;hted 
from Coal Creek post office up Coal Creek and thence westward 
over the ridge to Woodchopper Creek. 

Gold was first found in the Circle district in 1898 by two Russian 
halfbreeds, named P i t k ~  and Sorresca, who made the initial dis- 
covery somewhere on Birch Creek, The news of the discovery started 
an influx of prospectors into this district, and in the spring of 1804 
the placers of Mastotlon Creek were discovered. This was quickly 
followed by the discorev of gold on Independence,  mill^^, Dead- 
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wood, and Boulder Cree.ks. Gold was found on Eagle Creek in 1895, 
and discoveries were made on Harrison and Porcupine Cree& dur- 
ing the winter of 1895-96, so that by the Far 1896 a11 the principal 
streams of the Circle district that are now prodlicing gold had h n  
located and wern being mined. Many other gold deposits have 
subsequently been located in the Circle district, and some of these 
have b n  m i n d  as commercial plmm, but it is an interesting fact 
that all the more productive placers in the Mammoth Cmk and 
Doadwood Creek areas rere dimvered 40 yeam ago. 

The streams that are considared ta be a part of the Mammoth 
Creek area are Mammoth Creek ~ n d  its three tributaries, Independ- 
ence, Mastodon, and Miller Creeks; Porcupine Creek and its tribu- 
ta ry ,  Bonanza Creek ; Ytarmigan, Eagle, Golddust and Bum Creeks, 
which together form the headwatm of Birch Creek; and the North 
Fork of Harrison Creek a d  nearby tributaries of Harrison Creek. 

The post office, mad house, and general stare at Miller House, at 
the mouth of Miller Creek, form the locaI supply point for the 
mining camp on these various streama Tile Stem Highway con- 
nects Eagle Creek and the adjoining hertd~i~ater streams of Birch 
Creek and the workin* on Mammoth Creek with Miller House. 
An automobile road also leads from Miller House up Mammoth Cmk 
to tha junction of Mastodon and Independence Creeks, thence up 
Independence C-k nnd southward across the ridge and down into 
the North Fork of Harrison Creek. A branch from this road p s  
to  the head of Mastodon Creek. A road was also surveyed in 1936 
and buiIt in 1937, to connect Miller House with Bonanza and Porcu- 
pine Creeks. 

rAsTODOm Amm n m o m  CaEEEB 

Mammoth Creek is formed by the junckion of Independence and 
Mastodon Creeks and flows northeastward for about 4 miles to its 
confluence with Porcupine Creek, Mastcdon Creek, however, which 
has a length of 6 miles fmm its source to its mouth, may be con- 
a i d e d  the headwater part of Mammoth Creek, so that the Mastodon- 
Mammoth Valley may be described as a unit. 

Mnstodon Creek heads in a high mountain, known as Mastdon 
Dome, which hrrs an elevation of 4400 feet above sea bvel. The 
main valley of Mastdon Greek nay be said to begin at the junction 
of itg two srndl headwater bmnches, the mom easterly of which is 
known as Fortytwo GIIICIL The elevation nt  this point in the valley 
is about 9,600 fcet, and at the mouth of Mammoth Cratik about 1,800 
feet, so that the avemge p d i e n t  of the Maatcdon-Mammoth Valley 
is about 2 percent, though the gradient of Marnmotll Creek is con- 
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iderably less than that amount, and the gradient of Mastodon Creak 
is considerably greater, ranging perhaps between 8 and 4 percent. 
About 2 miles below the mouth of Fortytwo Gulch, Bakers Gulch, 
another tributary of Mastodon Creek, enters from the southwest, but 
Masaon  Creek has no other tributaries farther downstream. 

The valley of Blastodon C m k  is steep-walled but asymmetric in - section, with the steeper wall forming the east side of the valley. 
T b i s  tlsymmetry, while noticeable even in Ithe extreme heaclwahrs, 
becomes accentuated downstroam, nnd it is evident that 
in the erosion of its pal ley the c m k  has miptecl  later~lly eastward. 
It is for this reawn that although no promirlent terraces show along 

I the west side of the valley, them nro remnants of old erosion channels, 
and thew am gradually being uncovcmd by mining in the lower 
valley. At its mouth the valley Roor of Mastodon h k  is abut 400 . yards wide, but within 2 miles upstream it ~ i n m m s  to half that width, 
and about 3 miles above its rnoutl~ it becomes still namowm, but 
farther upstream i t  widens somewl~at. llemrnoth Creek, which may 
be considered the lower valIey of Mastodon Crmk, hw a broad valley 
floor, which widens clownstream from 100 to 500 ysrdq and the creek 
itself meanders over a broad gravelly flood plain. It also has a valIsy 
with an asymmetric cross rsect.ion, wit,ll the steeper wall along its 
so~itheaat side. 

The bedrock on Mastodon and Manmoth Creeks consists esntially 
of quartzite whist and mica schist, the clettvage of which strikes a b u t  
N. 60" W. The usual dip of the cleavap is upstream, toward the 
southwest, but numerous dips to the northeast have a150 been observed. 
Other v~rieties of Mrock  ar0 present, sudl as feldspathic schists and 
Jso mme thin-bedded impure and closely folded Iimeshne that crops 
oilt near the mouth of Msdodon C~.eek. One pod-siwd body of 
granitic m k s  invades the schists along the east side of Mammoth 
Creek, opposite the mouth of Millcr Creek, and dikes and small in- 
trusive bodies of the same kind of rock are found at other localitie. 
The bedrock is cut by many veins of quartz, which are d ~ u h t l e s ~  of 
different ages. Some of these quartz voins, as nlell as minorrtlized 
wnm in h d m k ,  am the source of the gold in tho MastorIo~l -M~~~-  
moth Valley. The quartz veins become more plentiful toward the 
head of the m k  

As the bedrock is mainly schist, not only on Mnstodon rind Mam- 
moth Creeks but also on their tribl~tnries, the gavel found in the 
Mastodon-Mammoth Valley consists lrtrgely of severd vvarietim of 
schist, though at the moutlr of Miller Creek and fmm that, point 
downstream granitic rocks are also prominent. The size and shape 
of the mveE depend upon the location on the cmlr, but in 
the pebbles h m e  smaller and more rounded downstrem, except in 
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the vicinity of the granitic rocks above mentioned, where large bod- 
ders are common, Details reprding conditions at individual pmp- 
erties are given below. 

Tl~e gold in the upper valley is fairly mame and Iighhlomd, but 
farthor downstream it is fine and flaky. At tlre head of the valley on 
daim 37 almvs Discovery the fineness is  about 740 parts of gold in a 
thousand; on claims 28 to 30 above Discovery, it is about ?46 parts of 
gold in s tho~lssnd; and far dowmtrsam, on clsim 3 below Discovary, 
about 1,000 feet upstream from the mouth of Independence Creek, it 
ranges between 803 and 811 parts of gold in a thousand. It thus 
appears that the gold on Mastodon Cmek incmrtsos gradually in fine- 
ness downstream. 

The variation in the fineness of the gold, or p e m n t a p  of gpld in a 
placer aUoy, is susceptible of sundry interpretntions. The ratio of 
gold to silver in some placers changes progressively downstreana, with 
a p d u a l  enrichment of the alloy in gold, and it  hus been assumed 
by many geologists that such enrichment is due chiefly to progressive 
solution of silver in the mum of progressive; downstream movement. 
This prows, of course, is accentunkd by the incmrtscd mmminution 
of the goEd, as the rmrfnce available for chemical action is thornby 
greatly increased. The usual hypothesis, then, is that gold which 
has hem moved fmthest downstream has been subjected to the pates t  
d e w  of chemical action through repeated rehandling by the streams 
find through increased comminution. Therefore, the fineness of the 
gold should incream progressively downstream. There can be little 
h b t  that this proms is effective, but it is equally certain that other 
significant factors must be emlu~ted. 
In most small stream much of the alluvinl material is in course of 

progressive movement from the headwaters domstmm. In the 
uppermost stretches all this alluvium, from the surface to hdrwk, 
at times of flood is moved domstmrn, and redeposited. Bt~t in 
most mall streams there is s zono in the valley downstream from 
which the alluvial m~terial on or near bedrock will not be further 
dist,~lrhd, even st the. highest f l d  stages, nnlesj the stream is 
rejuvenated by a lowering of its base level of erosion. The position 
md Een@h of this critical zone varies with the strength of the 
current, the size and spocific gravity of the alluvial materials, and 
with several other fators; get its axistence is fairly well substanti- 
shd. I f  s gold lode occurs at or near the head of s valley, the gold 
on being liberatd by the prom33 of weathering migram downs- 
with the other stream detritus, gradually working its way hwarci 
bedrock. Somewhere in the critical mne, however, most of this 
gold, and all the coarse gold, finally wmes to rest; and from this 
zone downstream the current of the stream is slower, and the detritus 
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becomes thicker, so that the stream can no longer emde to bedrock. 
This critical zone, whicll Iies ktween tho hendwnter stretch of inter- 
mittent movement of all debris and the downdream stretch of no 
movement of the debris near bedrock, mnrks the clownatream terminus 
of the pay streak; hut gold in p~.ocess of downstream migrrrtion may 
also ba present upstream from thc critical zone. Such gold may or 
may not constitute s pay streak, depending upon rariotls factors. 
But stream erosion is R confin~~otts prwcm, in tlie course of which 
the valley is either extended bnckwml into its divide or, if nllother 
headwater stream is flaming in the opposite dircction, the divide be- 
tween the two streams mill be lowerctl. In either case, the net 
result is a change in the 1011gitudin~1 profile of the stream bed, so 
that tho critical zone of deposition r n i p t m  slowly upstream. Hence 
that ~tretch of gold placers, no longer s~lbject to domstream move- 
mont, is lengthened, and a pny streak is rlepited progrssivly np- 
stream. Tho concept thus result8 that the part of a placer farthest 
downstream wns rieposited first and that the formation of the pay 
streak took plac~ progressively upstream. This mode of pay streak 
formation is particularly applicable in areas where the concentration 
of the gold into a pay strouk has been in p~.ofless for a great dura- 
tion of  timo, auch as tllroughout the Pleistocena end Recent epochs, 
or prhaps for a much greater span of timo. This condition applies 
to most of the carnrnercinl pl~cera of interior Alaska. 

It is probably the usual, rather than the unusual, condition for 
the fineness of gold to vary in different parts of a lode. Moreover, 
wl~ere wch vlcriation occurs, the percentage of gold in free-gold 
ore will likely be pentest in the higher or apical portions of a lode, 
and the percentage of si1ve.r will probabIy increase with depth. Evi- 
dence of such a vertical distribution of fineness has recently been 
s11o11-n by the writer l7 to exist in the Medfra area, in wntral Alaska, 
where the fineness of the ores now being mitlad rangcs froin T35 to 
812 parts of gold in a thoosand, ml~ereas the placer gold dorived there 
from has a fineness of 928. Under such wnditians in the lode, and 
undc~  the physiographic conditions above outlined, the highost-pride 
gold would be deposited farthest downstream in the ~rtty streak. 
Later accretions of goEd to the pay streak would be of lower made, 
and wonM be deposited pmpssively farther upstroam. Tho final 
resu l t  of this process would be the devclopmenlt of a pay strealr 
in which the fineness of the plwer gold wouId increw downstmam. 
It thus appears that the fineness of gold in a pay streilk may increase 
progrRssiveIy downstream without the solution of any silver from 
the placer gold. 

l7Mertle, J. B., Er., Fmaeral Qepwltn of tha RUM-Ennkotwtmi regton, Atalrlla: &L 
S m s  Bull, 864, p 238, 1838. 

419-38-8 
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Two distinct p- may thus account for an increase in the 
fineness of p l d  downstream, and doubtlea bath act concurrently 
under favorable conditions. Yet in. many valleys where placer gold 
is found, the variation in fineness of the plac3er gold is practically nil, 
or erratic, or in some places acta~aUy opposite to that predicated by 
both these processes. Many causes account for this nonconformity 
with the theoretical distribution. In the lexhing of silver by surfam 
waters a long span of  time is required to make the pr- effective, 
Hence in placers of Recent origin the effect may lx of small m a p i -  
tnde. Again, the ratio of the time when placer gold is moving to 
the time when it is not moving is rery small, so that most of the 
solvent effect must be laid to the action of circulating ground water. 
In central Alaska most of the alluvial material of the placers has 
berm frozen throughout the Pleistocene and Recent epochs, and even 
where the dluvium is thawed the lorn temperature of the circulating 
water diminishes greatly its dissor ving power. Uncertainty also 
exists as to the d e p w  and trend of the variation in the fineness of 
gold at various levels in the lodes from which the  placers were 
derived. Under certain conditions it is indeed possible; that the 
fineness of the $old in a lode may nctually increase with depth, at 
l e ~ t  within a small vertical range. Again, the placers may be, and 
often are, derived h m  a n m b r  of small Iodcs, separated from one 
another by considerable distances. I f  the gold in each of these 
lodes pmeses different characteristics, or if the lodes allow a verti- 
cal range in the fineness of the gold and are bared to erosion at. 
different times, erratic effects may be expected. Finally, it must be 
recognized that weathering, erosion, and transportation and deposi- 
tion of alluvial debris are exceedingly complex processes. Gold has 
not necessarily moved progressively downstream from its bedmck 
source to its present ~esting plam in the pay streak. In the rnrioz~s 
cycles of erosion, i t  nay have been deposited as an ancient pay streak 
which later became a gravel terrace, and the gold from this & m e  
prty streak may later have been reworked and mingled with other 
gold that may have k n  transported directly and more rapidly from 
nn entirely cliflelwnt so~lrce m k .  Again the result is an erratic 
distribution of Iineness in a prty streak. The distribution of fineness 
in a pay streak is therefore of little value as an aid in deducing 
the cl~amter and source of the antwedent lodes, unlw a variety 
of contributory evidence is also available. 

The gold on Mastodon Creek, as already shown, increases gradualIy 
in fineness downstrew. The cause of this variation may be due to 
either or both of the two pmsses above described. But in either 
event, it seems likely that gold mi~~eraliaation was sharply localized 
in the extreme headwaters of Mastodon and Independence Creeks, 
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for it is very unlikely that the fineness would increase uniformly 
downstream if gold had been added to the pay streak from local 
sources, such as the valley floor, or from tributary gnlcl~es. In fact, 
the improbable assumption would have to be made not only that 
them bedrwk sources contained gold of progressively higher grade 
to the south but also that the rate of this southward change iia the 
lodo material corresponded tu the rate of change in the alluvial gold 
of the pay streak. Therefore, the known distribution of fineness in 
the pay streak may at least be said to harmonize with a localieed source 
for the gold in the extreme I~earlwaters of Mastdon Creek. 

- Certain other facts regarding the character and distribution of the 
gold on Mutodon Creek should alsa be recorded. Nuggets of gold, 
are fairly common in the head of the valley and are almost nnhown 
in the lower or north end of Clle valley. Hence the gold bemmes pro- * psuively finer pained downstream. The prevalence of quartz vein- 
ing toward the )lead of the valley has already been mentioned, but it 
should also be sclried that more quartz d h e m  to the gold in the head- 
wahr part of the valley than farther domstresm. Moreover, as 
shown in tha detailed descriptions given below, the gold of Mastodon 
C m k  occurs not only on and in the crevim of bdrock but also in 
the lower 4 or 5 feet of well-worn gravel that directly overlies the 
bedrock. This distribution is  at variance with the condition thak pre- 
vails pera l ly  in tho Y~lkon VaIIay, as most of the placer p l d  in 
other streams is concentrated on or clom to the surface of bedrock. 
This vertical di~~ribrrtion of the p l d  suggests conditions of ofream 
erosion differing from those mention4 above for an ideal dream, but 
in addition it also suggests that no consideraMe part of the placer 
gold has originatad from local murces, such as the bedrock in the 
present valIey floor, as such gold is unlikely to have migrated down- 
stream to have been deposited hip11 hl the alluvial section. Finally, 
the IwaIizstion of the pny streak itelf is significant. No comercia1 
gold placers llsve baen found on Bakers Gulch, the west headwater 
tributary of Mastodon Creek, yet the pay streak continues up the main * Mrtstodon Creek to the extreme head of the valley. Simil~rly, an 
Independence Creek, the next, trihut,ary of Mammoth Creek east of 
Ifdocton Creek, the pay strenk goes to  the head of the main creek 

I but does not follow up kltlle east llerrclwater branch, 
All these facts taken together indicate that most of the gold in 

the valley of Mastodon Creek has coma from one or more sharply 
IocaEizd sources along the north flank of Mastodon Dome at, the  heads 
of Madodon and Independence Creeks. No intrusive p ~ n i t i c  rocks 
m p  out at the surface of Mastodon Dome but it in B fair pre~umptiotl 
that such rocks may lie at no p e a k  distance below the s i~rf~ce  am1 
may have produced the mineralization Iocalized in that vicinity. It 
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does not follow, howaver, that mmmercial gold Ides will necessarily 
be found around the flanks of Mastodon Dome, for the gold of the 
present placers has been in process of taccumulatian for many miIIions 
of years, during which millions of tons of country m k  has been 
e r d d  and comminuted, Given a sufficiently long span of time and 
erosion, gold lodes of ~xceedinglg low grade may produce very rich 
placers, and such may be the case in this ama. Moreover, it is pos- 
fiible t h ~ t  most or all of the original lode rnrtterial may already h v e  
been eroded. But if prospecting for lodes is justifid anywhere in this 
nrea it should bo justified at the head of Mmtodon Creek, not prima- 
rily because of the large amount of gold that has hen washed into 
the vallcy of Mastdon Creek? but more particularly h u s e  there is 
evidence that ths original bedrock murce of the gold was rather 
sharply localized. 

Mastodon Creek alone, without induding Mammoth Creek, has been 
the largest producer of pltbcer gold in the Circle district, and its 
placers are still being mined. It is estimated that Mastodon Creek 
has produced in the aggregate between $2,004000 and $3,000,000 in 
gold. Both large- and small-scale mining has been done in the Mas- 
todon-Mammoth VUey, but large mechanical and hydraulic mining 
plants have been used for many years. Thus in 1905 a steam-shovcl 
plant of an experimental type was used in the upper valley af Mns- 
tdon Crsek, and in 1906 a small steam shod was installed on M a -  
mot11 Creek, about halfway in its course. In 1908 a ditch 6 miles 
long was built to bring water from Bonanza Creek d o n  tho south- 
east side of that stream and the south side of Porcupine Creek and 
around into Mammoth Creek. The lower end of this ditch was on 
the hillside northwest of Miller House. In 1909 the ditch was ex- 
tended 4 miles farther around the spur betwean Bonanza and Qorcu- 
pine Creeks, to take wahr from the latter stream. This ditch had a 
width of 7 feet on its bottom and a gradient of 5 percent, and its 
water was nsed for a few yeam by a hydraulic plant on Mammoth 
Creek Only tha part of it that extends upstmm from the placer 
w o r m  on Bonanza Creek is now in use, but it is of intorest ~t 
the present time h u s e  it mas sumeyed in 1936 as the s ib  of a new 
road fmm Miller House into the Porcupine Valley, the constn~ction 
of which was completed in 1937. 

Dredging has had a long hm in the Circle district. The first 
dredge in Yukon Territory was built on Stewart River in 1808; and 
in 1901 it was moved to Bonanza Cmk, a tributary of the Klondike 
River. h the fall of 1912 this dredge was floahcl down the Yukon 
River to Circle, where it was dismrtntlcd, ~ n d  during the following 
winter it was hauled to Mastdon Creek, when i t  was rebuilt on 
d ~ i m  10 above Discovery. This was calIed the Elmer dredge, after 
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its owner, J. M. Elmer. It mas a m d i n e  of the Risdon type, with 
a hull 82 by 70 feet and buckets of 3% cubic feet capacity. This 
dredp was operated during the summers of 1912 and 1913 on cIabns 
10 and 11 above Discovery, but proved to be an unprofitable venture, 
as it was too small to dig to bedrock. It was tl~erefore abandoned on 
claim f l above Discovery, where it still remains. 
In 1915 a new dredge was installed by the Berry Dredging Co. on 

Mammoth Creek, ahut  halfway between Bliller House and the month 
of Independence Creek; and this was operated in the 12 years from 
1915 to 1926. During that period the dredge worked up Mmmoth 
Greek into Mastodon Creek, up the mest side of Mastodon Creek to 

f 

Independence Creek, and on up Mastodon Creek for about 1y2 miles 
above the mouth of Independence Creek. In 1820 it was disman- 
tled and rebuilt on Mmmoth Creek, &out half a mils downstream 

* from Miller House and again worlred up Mmmoth and Mastodon 
Creeks along the east side of its old tailings to the mouth of Inde- 
pendence Creek and up Independence Creek for about a quarter of 
a, mile, whers operations ceased at the end of the season of 1926. 
In 1936 this dredge w a  again dismantled, and its mmhinory was 
moved to Mmmoth Creek, where it was reassembled in a new hull. 
T h e  present site of the dredge is in the flats of Mammoth Creek, about 
B miles downstream from Miller House. Further details regarding 
its machinery and opemtions are givsn below. 

During the season of 1936 two hydraulic plants were operated on 
Mastodon Creek, and two men were eng~ged in some small shoveling- 
in operations. Another large hydraalic plant, which 11~d worked in 
earlier years on Mastodon Creek, was idle in 1936 but will again be 
operated in 1937. Finally, the dredge lately rebuilt on Mammoth 
Creek began to work on September 16 and continued until October 
522. In the ensuing descriptions of the mining operations in the Mas- 
todon-Mammoth and other valleys, it should be remembered that 
most of the claims referred to mere staked under the old law of years 
ago and therefom have a length of only BDO feet. 

P In the headwaters of Mastodon Creek a hydraulic plant was oper- 
ated throughout the summer of 1936 on claim 37 above Discovery. 
The operator at this site held dl the claims from about 35 above Dis- - covery to the extrems head of the c& and had hen working these 
placers progressively upstream for the last 8 or 9 years. At the site 
of mining in 1936 the pay streak is about 150 feet wide, but only 
a width of rtbout 80 feet, east of the original course of the creek, 
was being mined. The placers consist of alluvium of the present 
valley floor, comprising about 10 to 12 feet of subangular gravel 
overlain by several feet of muck and vegetation. The gave1 is 
rather coarse, and many boulders axe uncovered, some of which are 



214 ,VIXEILnL RESOURCES OR ALASKA, 1936 

as large as 3 feat in diameter. The h d m k  is a mica schist, the deav. 
age of which strikes N. 10" E. and dips 5"-20° W. Quartz veins are 
common in the bedrock in this headwater part of the valley, The 
gold occurs not only on and in bedrock but also to some extmt 
tl~roughout the gravel. At places it penetrates into Mmk to a 
depth of 3 or 4 feet, so that much hand cleaning to the bedrock is 
necessary in order t o  obtain a high recovery of gold. The p l d  is 
fairly coarse, yet few very large nuggets are fnlrnd, thn lrtrgcst so 
far discovered by the present operator having weighed about 8 
ounces. Two =says of gold mined at this place in 1225 and 1831 
show a mean fineness of 740 parts of p l d  and 252 pa,rts of ~ i l ver  in 
n thousandm Water for the hydraulic plant mns ohtaincd from a 
ditch about a mile in length, with an intake on Fortytmo Gulch. 
This ditch supplied water under a head of 200 feet, and when tho 
supply of mater was adequate, three No. 2 giants, equipped with 8- 
inch nozzles, were used. One of these giants wns used far stacking 
tailings downstream from the crtt. Six sluice boxes, 32 inches wide,, 
with block riffles, were used, and in piping inta the hox~s, boards were 
used on the opposite side from which the stream of water is directed, 
The cut was about 80 feet wide and 100 feet long, ancl the tcnor is 
said to hrtve been about $1 to the. wtlare foot of Mrock, which 
indicates higher-pde gmund than is now avail~ble farther domn- 
stream. 
In 1937 a new organization, called the Mastmlon Mining Co., begart 

mining on this ground in the headwaters of Mmtdon Creek. For 
this work, a dragline excatvator was installed at the site of the hy- 
draulic operations above described, and mining was continued up- 
stream. At a point 60 feet upstream f n>m the old hydraulic cut, where 
the excavator was working in t h s  fall of 1937, the workable pay streak 
was 160 feet wide, but it pas known to narrow tn 120 feet at a p i n t  
three-quarters of a mile upstrenm. The section of the alluvium is 
about the srsme as in tho old cut downstream, with 12 to 1.5 feet of 
gravel overlain by 4 or 6 feet of silty muck. The gravek have an 
amrage. diameter of about 12 inches, but many boulders as larp as 
4 feot in dimetar am uncovered. The p l d  occurs not only on and in 
the crevices of bedrock but also in the lower 5 to 6 feet of graveI, and 
at some p l m  considerable gold murs  as 'high as 9 feet above bed- 
rock. About 1% feat of lsadrock is removed by the excavator, to 
obtain a high recovery of the placer gold. 

The Mastodon hlini~lg Co. i s  opcratii~g a Bucynts-Erie 3kI3 drag- 
line excavator, mounted on a tractor, tog~ther with a washing plant, 
the design of which is somewhat different from mod plants of this 
type. The emnvator consists of a boom 55 feet long; with a bucket 
having n aspacity of 1% cubic yards. Power is furnished by a 6- 
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cylinder ctlterpillar Diesel engine, rated a t  120 horsepower. The 
washing plant is of the elevated type and consists of a dump h x  and 
sluice line Z~nilt on two skids ; the n~hols unit weighs about 30 tons and 
is complet~ly enclosed, so that the sluice Iino w m b l e s  a covered h l t -  
stcccker on a dredge. A square dump box is used, a t  the lower end of 
which eight iron rails sre laid slantwise, sloping to the left to an open- 
ing in the sido af the house and acting as a grizzly to divert the large 
boulders outside, where they drop to the ground. From three sides 
of the dump h x  there iswe fourteen binch streams of water, not 
under pressure, which serve to wash the material in the dump box, nnd 
also as sluice water. A giant Rith a Cinch nozzle alm plays upon the 

w 
p v e l  in the sluice box. The sluice line is a b u t  80 feet long* and 
consists of steel sluice boxes, 30 inches wide, which am lined with w d .  
h n  mils, set right side up and one-half inch apart, at itheir bases, rtre 

m laid cmssrvise in the boxes to sel-ve as rifles, but undercurrent rifles 
are alsa used in the lust; few hox lenehs. The boxes are set at a 
gradient of 13% inches in 12 feet. On account of the size and number 
of boulders, a bulldozer is  also used to push the gravels from the 
marginal part of the cut in toward the bucket. This bulldozer and a 
similar one, used for general przrpclses, are of the RD-8 caterpillar 
type. Water for the giant and sluice line is pumped from a smnll 
d m  in the rrtlley, downstream from the excavator. For this purpose 
an Allis-Chahers pump is used, with an intake of 14 inchea and an 
outlet of 32 inches, which delivers 4,200 gallons a minute to the giant 
under a head of 100; feet. The pump is driven by a V-8 caterpill~r 
Diesel engine, rated st I60 horsepower. Under fworable conditio~~s 
this plant wiIl h ~ n d l e  1,000 cubic yards of gravel in a day. A 1,500- 
watt direct-cnrrent Kohler plant is used on the excavator, and an 
Owens 2,000-watt alternating-cnmnt light plant is used for general 
purposes around the camp. About 15 men were employed at this 
plant. 

Beginning on the upper eild of claim 11 B ~ V B  Discoverv, where the 
old Elmer drew ceased its opemtians, there is a continuous line of 

t hilings that extends upstream to claim 35 above Discovery, or in other 
words for eight claim lengths ah* the mouth of Baker's Gulch. 
Th- tailings lie on 24 or 25 claims and some f mt iond claims, and - hsve a lengtll of abut 2% miles Most of them represent hydraulic 
mining that was done by one concern from 1916 to 1985, though some 
earlier work mas clone at  the lower end of this st,retch by a stem- 
scraper in the years 1DW to 1911. This is the plant, above mentioned, 
that was not in operntion during the season of 1936. This operatnr, 
however, began work apnin in 193'1 on claim 28 above Discove.ry, just 
upstream from Baker3s Gulch, and will work upstream, at l e s t  rn far 
as claim 30 above Discovery, in marginal p u n d  along the dp of tlm 



old tailings. This marghd ground, however, is not considared a 
bench plater, b u m  them is no appreciable rise in the surface of bed- 
rock, though the overburden is thiclrer. h tlw work so far done the 
pay gtreak of the placers in the present valley floor has ranged in 
width from 150 to 230 fee+, and is believed to hava averaged 200 feet. 
The gravel bas varied in thickness from 16 feet at some places at the 
north end of the old warkine to 8 feet at the last site of mining, with 
m average thickness of nbont 10 feet. In a reverse manner, tho muck 
above the gravel has increased En corning upstream from 4 fcct t~ as 
much as 8 feet in mme placas. Where the p v e 1  has been t h e  tfrickest, 
them hns been a tendency for the gold to occur b t h  in the p v e l  and 
in bedrock, and at some of these places gold has been found to occur 
in the gravel to  a height of S or 6 feet above the bedrock surf~m. 
Most of the gold, however, has been found on and in bedrock. Tl~e 
bedrock consists of quartz-mica and quartzite schist, in which. mining 
hns uncovered many veins of quartz ranging in thiclcness from 6 to 
18 inches. These quartz veins are more numerous at  tho upper or 
south end of these old workings, thus wain suggesting accentuated 
n~jnemlization in. the dimlion of the headwaters of Mastodon Creek. 
Most of the gold is fine-grained, and little of it has adhering quartz. 
The largest nugget found in this long lino of workings weigkod about 
2 ounces, Two ilssays of the gold that was mined in recent years show 
tlll average fineness of 749 parts of gold and 236 park of silver in a 
thousand. All this work has been done by hydmulic methods, and 
in the course of it four ditches have been built as the work progressed 
upstream. 

Farther downstrem, on daim 8 above Discovery, one man wns en- 
gaged in show1hg into sluice boxes during the season of 1930. This 
work W a s  being done in marginal ground along the east sido of some 
old tailings. Here about G fwt of gravel ia overlain by 5 to 6 feet of 
muck and vegetation. The gold occurs not only on and in betirclck, 
but in places in the gravel for a distance of 4 or 5 feet above the bed- 
m k  surfam. hother  man was shoveling into sluice boxes in a arnnll 
way farther downstream, on Discovery claim. 
On Mastodon Creek about 1,000 foet srpstrsarn from the mouth 

of Independence Cre~k another large hydrsulic plant was opemted 
during thc summer of 1936 by the Bert-y Holding Go., which holds 
the pound fmm claim d abo~e  Dimvery downstream tn the mouth 
of the cmek. From 1927 to 1931 this company operated this plant 
along the northwent sjde of the old dredge t,ailinp, working props -  
sively upstream. In 1932 it began a paralld line of cuts farther to 
the northwast. It is still carrying this ~ o r k  upstream, and a11 indi- 
cations point k~ the possibility of mining a fourth line of 
cuts, still farther to the northwest. The width of all t h w  cuts is 



not known, but to judge from the width of the ~ T B S B U ~  excavations 
the pay streak in this part of the valley must be about 1,000 feet 
wide. For the most part there h.7~ berm no appreciable rf* in t h s  
surface of bedrock in these w=ivc cuts northwest of tho creek, 
though the tIrickness of the overburclen has increawd materially. 
But at  tho present site of mining, at the south end of the third line 
of cuts, a lam bedrock bench is now b i n g  eqosed, which r ises about 
12 feet ahve the general level of bedrock. This bedmck h c h  veers 
to the north fwtller downstream in this third line of cuts but will 
pmbnbly be exposed jn the next or fourth lino of cuts to the north- 
west. At the site of operations in 1936 the body of p v e l  ranges in * 
thickness from 8 to 15 feet and is overlain by z fairly uniform 
stratum of muck about 10 feet thick, but farther downstraam in this 
third line of cnts the thickness of the muck in places mas aa much as 

+ 18 feet, with R corresponding diminution in th thieltlless of the 
underlying p v e I .  The gravel, being composed mainly of slabby 
schist, is not well romdecl and is particularly subangular on the 
higher hdrock surface abom noted. Soma large boulders are un- 
covered, but they are not very plentiful. The bedrock i s  mainIy a 
slabby quartzite schist, which at this locality strikes N. lo0 E. and 
dips 20" W., but some softfir, dark-colored, more micaceous schist 
h&s also been exposed by mining. Granitic dikes a m  fairly plentifuI 
in t l~e  bedrock, and at such p lws  large boulders of p n i t i e  mate- 
rial occur in the gravel near hclrock. The stabby, schistme bedrock 
is hard to dean, and the giants have to be arranged in strch a manner 
that the stream of water drives parallel b the strike, te~rar r l  the 
sluice boxes; and ttt least 18 inches of Idrock has to be removed in 
order to recover most of the gold. Erere as at most otl~nr places on 
Bf.lastodon Creek, the gold occurs ~ o t  only an and in bedrock hut 
also in the ,parel. In fact, all tho gravel with the exmption of the. 
upper 5 feet contains some gold. It is belie~ed that the tenor of 
these placers is about 25 ~ ~ l i t s  to the quare  foot of bedrock The 
gold is very fine grained, and practically no nag@ are found. Five 

* assays of gold that was rnincd in Lhis third line of cuts, which repre- 
sents ai production of about 2,400 ounces, wero obtained from the: 
records of the Geological Survey. The weighted mean of them five 

.m assays shows a fineness of 806 parts of gold and 186 parts of silver 
in a tl~ousand. The variation from this menn is small, not exceeding 
6 parts. 

Mining at the plant of the Berry Dredging Co. on Mastodon Creek 
is done by hydmulic methods, the water for which is obtained from 
a pipe that has an intake ab-bwrt a mile upstream. The hydranlic 
bed is from 180 to 175 faet, but swales in the pipe and friction 
probably reduce the pressure to the equivalent of 110 or 115 feet. 



At the intake the pipe has a diameter of 26 inches, which is reduced 
to 18 inches in the Iength of 1 mile ; and the water is fed to the 
giants through an 11-inch field pipe. Five giants are used in the cut; 
one of them is required far stacking tailings. The othor four nra 
not used simultaneously but are placed at rtdvanbgeous positions 
around the cut and are used as needed to obtain the best thrust of 
the gravel toward the sluice boxes. Eight people, including a fore- 
man and m k ,  are employed at this plant. 
In 1197 the Berry Holding Ca. starkd a new cut an Ill~stodon 

Creek just above the mouth of Independence Creek and farther 
downstream than their 11-ark of 1336. This cut is farther northwest 
than the work of 1936 and earlier years and indicates evidentIy that 
a fourth line of parallel cuts at this sib wilI be worked, 

Reference has already been made to the dredge that mas built 
during 1936 on Mammoth Creek, about 2 miles downstream from 
Miller House. The ground in this part of the valley has been rather 
thoroughly prospected, and it k estimated that horn a point half a 
mile balow Miller House there is at least 2 miles of available dredg 
ing ground, extending downstream perhaps to the mouth of Porcu- 
pine Creek. It is probable that the mining of all this p u n d  will 
talze from 5 to 10 years, As the dredge had not yet been assembled 
at the time of the mitar's visit, little could be learned regarding the 
section of the alluvium in this part of the valley, but it is known 
that at the initial site of the dredge the grave1 ranges in thickness 
Prom 7 to 16 feet, with an avemge of about 13 feet. It is overlain 
by tn stratum of muck, which along the northwest side of the valley 
has a thickness as great as 6 feet,, but very little muck occurs along 
the so~~theast side of the pay streak The total thickness of alluvium 
is also less on the southeast side. One assay, ~1Lich probably repre- 
sank gold movered by this dredge in 1936, shows a fineness of 
82$4/4 part4 of gold and 163% parts of silver in a thousand. 11; is 
estimated from drill-hols prospertring that the workable part of the 
pny streak has a width of 600 to 800 feet, 

This dredge is of the Yuba type, with a new wooden hull, and is 
said to be similar in mm0 mpects to the old Gmstone  dredge that 
mas first built on Greenstons Creek, in the Ruby district, and is now 
operating on G a m  Creek, in the Ophis district. It is a stacker-tgpe 
dredge, equipped with 58 buckets of 335 cubic feet capacity, which 
dig at the rate of 23 buckots a minute, and its ratsd capacity is 3,000 
cubic yards a drry. Its best m d ,  however, over a whob season 
was m d e  on Independence Creek, where it handled, an average load 
of 2,300 cubic yards a day. The dredge has a six-drum winch and 
i s  ooperahl from t w o  spuds, together with head and stern lines, For 
power, wood is burned under two Wulf boilers, rated at  75 horse- 
power each, and the steam is utilized ta drive two compound steam 
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engines at high and low pressures of 180 and 80 pounds per square 
inch. From 4 to 6 cords of mood a day is required. Two centrifugal 
p m p s  are used, one of which, with a 12-inch inlet and 1Pinch out- 
let, delivers low-pmssure sluice water. The other, with a 10-inch d e t  
and an %inch outlet, delivers water at B llcad of 70 pounds per 
square inch, for use in the nozzles inside the trammel. The tromrnel- 
screen is built in two 5-foot sections and bas 3-inch holes throughout. 
Two flumes project from the stern of the dredge, and them also serve 
as sluice boxes, ns they are lined witlm 30-inch Hungarian iron riffles. 
A save-all, or small sluiceway, is also built r~nder the well, below 

w where the buckets dump. A small direct-curront plar~t is utilized 
for lighting. 

This dredge began work on September 15, 1936, nnd operated until 
October 23, and in 1937 it operated successfully thronghout the sum- 

C mer. A t  the time of the writer's visit in 1937 the dredgo was dig- 
giug 10 feet below the wnter line, and was carrying a 4-fmt fare 
above the wakr line. It was digging about 2 feet of hdrock, so 
t h ~ t  the total thickness of the alll~viurn was therefom about 12 feet. 
At the site of operations in September 1937 the pay streak as deter- 
mined by drilling, was 550 feet wicle, and the dredp wns working 
upstream and back and forth across the southern 440 feet of tho 
pay streak, lea~ing a cut 110 feet wide for the return trip down- 
stream 

X1PDEmslmE*CE OBEEK 

Independence C& Bes from 1 to 2 miles east-southeast of Masto- 
don Creek, to which it is roughly parallel. The two streams are 
about of the same length, and their confluence is the source of Mam- 
moth CmCk, As both streams head close together along tho north 
flanks of Mastoclon Dome and join downstream, their bedrock gsmadi- 
ents are very similar, The valley of Independence Cmk,  though 
,sharply incised, is asymmetric in cross riection, but this asymmetry 
is leas markod in the valley walls close to the creek than in the 

f valley of Mastodon Creek and also differs in that the northwest side 
of the valley is the steeper. hidependence Creek also differs from 
Mastdon Creek in the fact that it has a considerable number of 

* small tributarie fmm its lieadmaters to its mouth. A11 tllcse tribu- 
taries enter from the southeast side of the vnl l~y ,  and soma of the 
spurs between t h e e  tributnries are more or less benchlike in char- 
a~ter, At its mouth the valley floor of Independence Creek is 1W 
yards or more in width, but farther upstream the valley becomes 
narrow. 

Independence Creek has h e n  worked since 1894 or 1805 and has 
been tt steady producer of placer gold, though its pay streak was not 
n ~ ~ r l y  so high in grade as the best part of the pay strealc on M n ~ t o -  
don Creek. The ground ;that is now being worked, howcver, will 
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probably average 20 to 50 cents to the square foot of bedrock and 
therefore compares favorably with some of the ground being mined 
ah the present tirne on Mastodon Creek. During the summer of 
1936 two hydraulic plants were operated on Independence Creek, but 
mechanical methods were also utilized for stacking tailings. 

One mining plant is on Independence C m k  about 2v2 miles up- 
strewn from the mouth of the creek and %bout half a mile dom- 
stream from IIarrison Fork, whicl is a headwater tributary of Inde- 
pendence Creek. The owners of this plant control the groui~d for 
ubout 1,000 feet downstream from the present site of mining and 
thence upstream to Harrison Fork. They also control 11, miles of 
placer ground up Independence C m k  above Harrison Fork. This 
plant began operations in 1932 and to  date has worked upst.ream for 
a djstrtnce of about 800 feet. 

At the present gita of miming the workable part of the pap streak is 
130 feet wide and consists of about 8 feet of poorly ronnded gr~vel,  
with practically no overlying muck, though at  places the thickness 
of the gravel decreases to 4 feet, and that of the muck increases to 
8 feet. The gravel is rather warn ant1 tightly packed with little in- 
terstitial material, and boulders as large as 3 foet in diamelar are 
occasionally unmverefl. The bedrmlr has varied in the ivorlrings of 
the last 4 years from mica schist to quartz-mica schist and quartzitu 
schisb and the dike of the cleavage has r m ~ d  from north to 
N. 30" W., with a dip of ribo~xt 20" W., or npstream. Ono iron- 
stained quartz vein, 18 inches thick, w& uncovered in the premnt cut, 
and at least one such vein is said to have bean uncovered in every 
cut so far mined. The gold lies maidy on or in bedrock, but for 
some distance along the east side of the cut it was also found in 
the gravel for about 3 feet above badrock. The gold is fb-painad 
and therefom penetrates deeply into crevices in the bedrock, so that 
about 3 feet of hdrock is removed to obtain a high recovery of 
gold, but this is done largely by hydraulic methods. Eight assays of 
the gold recovered in the 800 feet of earlier workings show a mean 
fineness of 287 parts of gold and 201 parts of silver in a thousand. 
Thwe assays are given below. 

&Id Silver 

1&98.. .-..., , ..-.,-...,..,. 
211 18Z4 1Q8 -- 

Mm.. .-.-.--.--...---...- 7x7 m1 
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The cut being worked at this plant at the time of the writer's visit 
was 130 feet wide and 130 feet long. A ditch 5,100 feet long, which 
takes ronter from both forks of Independence Creek,  upp plies water 
for the hydrsulic operations at a head of 200 fmt. Two giants are 
u d ,  by mmns of which most of the gravel is moved downstream, 
whem it is stnck~d, and the lower few feet of gravel is then piped 
b the sluice boxes, Six sluice h x e s  30 inches wide rtnd 12 fcct 
long const,itate the sIuice line. In earlier years the tailings were 
stacked with a giant, bat in 1936 the operator of this plant pur~hased 
a 40-horsepower Diescl caterpillar and bulldom, with which it mns 
planned ta stack tailings jn sr~cceerling years. AS a result of over- 

1 flows from the frozen croek, much ice accumulatss in this part' of the 
valley during the wintor, thns retarding the start of mining in the 
spring. During the winter of 1935467 17 feet of ice accumulated in 

+ the cut, so that work wns not begun until June 20. The season far 
hydraulic mining uaually ends hem, as elsewl~ere in the Circle dis- 
trict, in tho later part of September. Including the owner, nine 
persons are employed at this plant. 

The second mining plant on Independence Creek is about 3,500 
feet upstream from the mouth of the creek and nhut 11, d o s  down- 
stream from the plant above dwribed. Discovery claim on Inde- 
pendence C m k  is about 1 mile upstream from the mouth of the 
creek. An earlier hydraulic plant started 2,000 feet from the mouth 
of the creek and worked npstrenm for '700 feet. The present plant 
beffan at this point and has worked upstream for 800 feet farther 
and will contime to work upstream, probably for a distance of lya 
miles. In this part of the valley the prtg strenk is wider than farther 
upstream, attaining a width of 300 feet, so that it is worked in paral- 
lel cuLq, 125 to 175 feet wide. At the time of the writer's visit a cut 
175 feet wide and 175 fwt long, along the east side of the pay streak, 
had just been completed, and another cat, 125 f e ~ t  mido and 175 
feet long, was being worked along the ~ e s t  side. In h t h  of these 
cuts the gravel wns found to have a genera1 thickness of about 7 

t feet, overlain by about 2 feet of muck and vegetation; but at the west 
side of tohe west cut the mtion, from the base upward, wes found to 
consist of 9 feet of gravel, 2 feet of mnck, 5 feet of p v e l ,  6 feet of 

e muck, and 3 feet of a mixture of mnck and gmvel. The pebbl~s of 
the gravel are smaller than at the plant farther npstrezrn, averaging 
perhaps 6 to 8 inches in diameter, birt some as Isrge as 2 feet in 
diameter are uncloved. Thep are not well rounded. The bdmck 
is x blocky quartz-mica whist, the deavage of which  strike^ about 
north md dips 15°-20" W., or upstream. Tn the east cut the p l d  
lies aImost entirely on and in hedmck, so that from 2 to  3 feet of 
b d m k  is removed and hand cleaned. In the west cut, however, the 
lower few feet of g r ~ v e l  slw carries gold. The gold is fine pained, 
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though some nuggets as larga as 5 pennyweights have been recovered. 
No assays of tho gold were seen, but from the records of the Geologi- 
cal Survey, 6 assays representing about 1,500 ounces of gold that 
was mined from Discovery claim to claim 'I above Discovery show 
a weighted mean fineneas of 810 parts of plcl and 115 parts of silver 
in a thousand. 

At this plant the water for hydraulic opemtions is supplied by a 
ditch mith an intake aborit Ixh milos upstrenm, which gives tl h e d  of 
160 feet. Two giants mith 2- and 3%-inch nozzles are used, and all 
the gravel is driven through the sluice boxes. For the sluice line 
seven 12-foot boxes 36 inches wide, quipped with iron rails for rif- 
fles, a* used. m e  tailings, however, are elevated by a steam scraper, 
with II bucket having a capacity of 1 cubic yarcl; and by means of a 
gin pole and overhead trolley they em dumped high on the west side 
of the cut. For this work a 50-hornpower boiler and hoist are used. 
Including the foreman, nine persons am employed at this plant. 

A third mining plant h p n  work stil! fart11er upstream on Inde 
pendence Creek in 1937, on claim 4 below I>i-very. The site of 
these operations is a sllort distance upstwarn from the southern limit 
of the p u n d  worked by the Remy dredge in 1926. At this point is 
an old open cut, from 15 to 30 feet wide, which the Berry Dredging 
Co. worked after the dfedaing operations on Independence Creek 
had been discontinued. The present operabr has located workable 
placers on both sides of this old cut, so that the total width of the 
pay tytreak is now considered to bn about 425 feet.. In 1937 a strip 
250 feet wide, along the e ~ l  side of the old cut, was being mined. 
Here the gravel has a thickness of 5 to 0 feet ~ r t d  ia overlnin by 6 to 7 
feet of muck, but along the west s i d ~  of the old cut the thickness of 
t,hhs alluvium eggreetes 17 to 18 feet,, of which &out 10 feet is 
muck. In the pment work from 2 ta 3 feet of bedrock i s  also re- 
moved to obtain a hiph recovery of the placer gold. Directly up- 
stream from thifi plant the stream plncem were more or less worked 
in earlier days by hand methods, with little success, but this ground 
can probably now be profitably worked under present conditions ~ n d  
by m d a r n  methoda 

This mining is being done mdnly by hydraulic methods, but wn 
Isaacmn tracdozer, rated nt 60 horsepower, is also utilized for moving 
gavel  from the edges of the cut inward to the head of a line of 
five, sluice boxas into which it is driven by water from a giant,, with 
a 3-inch nozzle, A pipe line, 3,000 feet in length, supplies water to 
the giant under a head of 100 feet 

YILLZB OREEm 

Miller Creek lies northwest of Mastdon Greek, to which it is 
mughly pamlleL It heds  against Miller Fork of Eagle b k  



and has a length of about 7 miles, discharging into Mammoth Creek 
a b u t  2 miles below the junction of Mastodon and Xndependenee 
Creeks. Like that of Mastodon Creek, th0 valley of Miller Creek 
is asymmetric in cross section, with the steeper wall on the south- 
east side. The northwest wdl of the valley is benched, and between 
Miller House md Eagle Creelr the automobile road from Circle to 
Fairbanks follows this side of the valley, high &ova the creek. The 
gradient of Miller Creek is said ta be between 150 and 200 feet to 
the mile. 

The bedrock on Miller Creek consists of quartzite and quartzite 
schist veined with quartz. Granitic dikes occur along the ridge be- 
tween Miller and Eagle Creeks, but no intrnsiw bodies of granite of 
any size have been n o t i d  in the valley of Miller Creek. The p v e l  
is therefore composed mainly of different ~rarieties of schist, with a 
little granite, and is similar in size and arrangem~nt to that of Mas- 
todon Creek. The thickness of the gravel in the lower valley of MilIer 
C& ranges from 8 to 16 feet, averaging perhaps 12 feet, of which 
about 4 feet is an overburden of muck and gravel that can be re- 
moved by p u n d  sluicing. In the upper vaIley the gravel is but 4 
or 5 feet thick. At some places clay ns much as 3 feet thick lies 
between the gravel and bdroclr and contains most of the gold. At 
most plams, however, the goId is said to be found in the lower few 
feet of gravel, which occurs as a pay streak with a maximum width 
of 50 feet. 
In an earlier report the writer lR stated that although no assays 

of the gold from Miller Creek were at that time available, the gold 
was probably of lower grakle than that of Eagle M k  and of higher 

than that of Mastodon Creek. From a large number of assays 
recently contributed by Mr. Jay F. Kelly, who formerly mined on 
Miller Creek, and from assays taken from the old files of the Geo- 
logical Sumy, this statement has proved to be comet. 'me records 
made available by Mr. Kelly a m  given below : 

F$flene8s of gold ffwm Miner Greek 
[Parts p3r tholmm~ 

UMertle, I. B.; at, Mining in the CircIs dhtrlct, Alsalnt: Geol. 8ur~w Bdl. 824, 
p. 188. 1882. 

YW 

1PaS --.,......---_.-----_...---.. 
........ 1921 .................... __ 
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lW3 .--.----.--....----.+-.------ 
Mean --..,...--..-,,..__-. 
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-- 
838 1s 
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Fmm the records of the h logicnl  Survey a weighted mean wag 
also m d e  from seven assags based on pduction in 1919,1920,1923, 
19.24, and 1928, together repnxenting 965 otrnces of gold. B p  this 
method, the fineness mas found to be 832 parts of gold and 162 parts 
of sriIver in a thousand. These two determinations, h s e d  on differ- 
ent methods of comput.ation and upon ent idy  different sets of assays, 
agree remarkably we11 and leave little doubt as to the average value 
of the gold from MiIIer Creek. Insufficient data are available, hoa- 
ever, for stating the chhraracter and rate of change of the gold in 
different parts of the valley. 

MilIer Creek has not bcen a Imge producer of placer gold, bnt has 
neverthele~ been workod intermittently since 1895. Nost of the w 

creek, from a point about 2 miles abora Miller House upstream for 
2 miles, ha8 h ~ n  worked in ear1ie.r years by hydraulic plants, ~ n d  
before that to some extent by drifting. During the summer of 1936 
a hydraulic plnnt was in operation at a point about 2% miles from 
the mouth of the creek. At this site there is a block of ground about 
130 feet wide and 200 feet long, which was partly worked by under- 
paand methods years ago but had not previously been hydraulicked. 
Hem the gravel is about 12 feet thick, with little or no overlying 
muck. The upper part of this grnvel contains prwcticalIy no goJd 
nnd is therefore piped off to each aide of the cut. The lower 3 to  4 
feet of p v e l  is then driven by giants into the sluice boxes. The 
gravel is in part subengnl~r and in part fairly well rounded, ancl 
soma boulders as large as 9 or 3 feet in diameter are uncovered. The 
bedrock is a blockg schist, on and in which much of the gold occurs. 
T h e  gold is said te be rather fine p i n e d .  

Wrttar for them operations is obtained from a ditch about 1% miles 
long, which is said to give a head of about 150 feet or mom. A line 
of six sluice boxes are used. Tailings are stacked by one giant, but 
rl. 40-horsepower hacsan tractor and bulldozer was purchased in 
193G, which may Im used either for stacking failings or for aiding the 
giants in moving the gravel tawxrd the sluice boxes, but probably 
for the latter purpose. After the bloclr of ground is worked, the 
present operator plans to move his plant 1% miles farther upstream, 
where another block of drifted ground will lw worlrd. FOT this 
work an old ditch will be repa id  md used as a sourn of water for C 

the giants. 
POX- bKD BOW-& CREERS 

Porcupine Greek heads in the ridge country west of Porcupine 
Dome and flows east for 15 miles to the p i n t  n7here i t  joins Mammoth 
Creek, to form Crooked Creek. According to the topopphic map 
published by the Geological Survey," the gmdient of Porcupine 

lnPrIndle, 4 M., A #eologlc reconnmlesancc or the CIrcle quadranglg, Alaska: 'Gcol. 
Suruey Ball. 588, pL 1, 1913. 
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Creek is low, averaging about 80 feet to the mile for the lower 11 
milas of ita course. At its mouth, Porcupine Creek flows at an 
elevation of about 1,750 feet above sea level. The walls of the valley 
of Porcupine Creek differ little in their degree of steepne~x, but in a 
mom generttl mnse the valley is asymmetric in cross section, as no 
tributaries of any sim enter from the north side of the valley, and 
tba bounding ridge on that side of the valley is only a mile or two 
d i a n t  fwm the main stream, whereas on the muth side of the valley 
there are several tributaries, and the bounding ridge Iiea from 3 to 6 
miIes to the snutk The largest of these southern tributaries is 
Bonanza Creek, which enters Purcupine Creek from the southwest 

- about 3% miles from its mouth. About 4 miles above the mouth of 
Bonttnza Creek tb smaller tributary known as Yankee Creek enters 
from the southwe&, and a mile farther upstream is a, headwater fork 

1 from the southwest called Dome Creek. There are two other s m d  
southern tributaries of Borc~rpine Creek, one bet- Bonanza &nd 
Yankm Creeks, and the other east of Bo~lwize Creek, but these are 
not l a r e  enough to require a name. Retween Yankee and Dome 
Creeks, two terraces exist along the north side of the valley, and 
them may be other bedrock benches of which there is no mlcficial 
exp~.ession. 

Gold mas found on Porcupine Cmk and its tributaries in the 
early days of the Circle camp, but Little mining has been dons in 
the main valley of the creek until recent years, though some mining 
was done on Yankee Creek near its mouth years ago. Claim 2 
below Discovery on Porcupine Creek is at the mouth of Yankee 
Creek, and daim 2 above Discovery is at the mouth of Dome Cmk, 
MI that Dimvery claim lies a b u t  midway between the mouths of 
thesa two tributaries. The site of present mining on Porcupine 
Crmk is on claim 2 above Dimvery, just downtmrn from the 
mouth of Dome Creek and about half a mile upstream from the 
highest timber on Porcupine Creek. The operators have been work- 
ing at this general site since 1933, but the work of t l~e  first year waft 

* largely of a preparatary nature, such as ditch building, ;, ahthat the 
first production of placer gold was in 1934. Mining was begun 400 
feet upstream from the lower end of chim 1 above Dimvery and 

I has now p r o m  upstream for a distance of abut 1,000 feet. The 
operators do not plan to continue their work upstream beyond the 
work done in 1936, as the ground in that direction appears to be of 
lower gmde. Instead, they intend ta move the plant downstream to 
the mouth of Yankee Creek and to work upstream to the lower end 
of the workings of 1934. A gold lode prospect has recently b e n  
found along the ridge west of Porcupine Drrm~, at tlw hand of Dome 
Creek, and it is therefore possible that some of the gold now faun$ 

4 1 9 . 8 6 3 6 ' 1  
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in the phar of Pomupine Creek m y  ham come from that gen- 
eral direction. 

Within the stretch of 1,000 feet so far mined in the valley of For- 
cupine Creek the placers consist of stream gravel lying in the pm-  
ant valley floor, and the pay streak has had an a v e w  width of 
about 100 feet. The section of the alluvium consists of about 13 
feet of gravel overlain by about 2 feet of muck As the bedrock 
throughout the valley of Porcupine C m k  is the Birch Creek schist, 
the gravel consists entirely of types of rock found in that forma- 
tion At the site of mining the gravel is rather subangular and 
slabby, being cumposed of slabby varieties of xhistose rocks, mainly 
quartzite whist and qua&-mica schist, Most of tho pebbles do not, 
exceed a foot in diameter, and they have an average size rnucl~ less 
than this, though some boulders as large as 3 feet in diameter have 
ken unmvered by mining opemtions. In the present cut the bed- 
m k  was not e q m d  at the time of the writer's visit, but in the bed- 
rock drerin below the cut the bedrock was m n  to consist of a, thin- 
cleaving mica schist, the cleavage of which stands nearly vertical 
and strikes about north. Only the lower 5 feet of gravel is put 
through the sluice boxes, and even this contnins little gold, as the 
gold is found mainly on and in bedrock. The gold has sunk deeply 
into the crevices of the bedrock, and themfore it is necessary to 
remove several feet of bedrock and at places to clean bedrock with 
the giant repeatedly, in order to obtain s h h  recovery. The gold 
is coarse, ragged, and shotty, and numerous nuggets are found. Sav- 
era1 nug@ w e i g h i i  between 2 and 3 ounces have beea recsvered, 
but all of them contained considerable in~rgrom quartz. A 
weighted mean of the gold mined in 1934 snd 1935 shows a fineness 
of 822 parts of gold and 188 parts of silver in a thousand ; but an 
asmy of mme of the gold pduced  in 1938 shows a finenem of 818 
parts of gold and lR2 parts of silver in a thousand. A little a s i t e r -  
ib is found in the mnmntrates. 
Mining is done by hydraulic methuds, A ditch has been con- 

structed, with an intake 1% miles upstream, which takes wahr from 
both Porcupine and Dome Craeb and delivers it st .t head of a b u t  
175 feet. The supply of water is often inadequate in midsummer, 
but when a sufficient supply is avaiIable three giants with Pinch 
nozzles are utilized, of which one is required for stacking tailings. 
The sluice line consists of five boxa 30 inches wide. Resides the 
three owners of this plant, four other men are ernpIoyed. 
In 1937, a drag-line excavrttor plant was installed on this ground, 

but so far it has been used only for handling the tailings. 
Bonanza Creek, the principal tributary of Porcupine Creak, has R 

length of ahat 7 milea and a gradient aaid ta be as much as 3 per- 



PLACERE: OR' FORTYMILE, EAGLE, AND CIRCLE DXSTRXCTS 227 

ant, though the topographic map indicates that the p d i e n t  in the 
main valley, except in the headwater gulches, is about 2 percent. In 
either case the gradient is mnsiderabIy higher than that of Porcupine 
Creek. The valley is n e d y  symmetrical in cross section, though most 
of the headwater tributaries enter from the southeast side. There are 
no important tributaries from either side in the lower balf of the 
vdey. 

The valley of Bonanza Creek, like that of Porcupine Creek, was 
discovemd many years ago to ba the site of gold plamrs, but little 
mining was done in the early days of the Circle camp, though the 
valley was doubtless m d l  prospected. E m p t  for the higher stream - gradient, local conditions, such S- the chmwter of bedrock and gavel ,  
are much tb same ars on Porcupine Creek. The present operators 
began work on Bonanza Creek about a quartar of s mile above its 

II mouth in 1927 and since tlmt time haw worked upstream for a dis- 
tmce of a b u t  3,000 feet. Within this stretch the pay streak h ~ s  
ranged in width from 75 to 150 feat and at the present site of mining 
has rt width of 115 fmt. About 1% miles upstream from t h  present 
cut coarse gold has been found at the moutli of a small gulch entering 
Bonanza Creek from the north~wst, and it is hlieved that the pap 
streak may extend this far upstream. The average tenor of the pay 
streak thus far mined is believed to be about 15 to 20 cents to the 
square fmt of bedrock. 

The p v e l  wihhin the stretch of 3,000 feet so far mined hm ranged 
in thicknass from 3 to 6 feet, and the overIying muck from 2 to 8 
feet. In the cut k i n g  worked in 1938 the alluvium consisted of 4 
feet of gravel overldn by 3 feet of muck. The surface of bedrock 
rises about 1 foot from the mnter of the pay stre& narthwest and 
rjouthettst to the limits of the ground that hw been worked, but the 
placers are consided to be rl. part of the b n t  deposits of the val- 
ley, though here m at most other places in the Yukon Valiey the goId 
has probably been handled and rehandled by streams that date back 
into the Tertiary period. The gravel of the pay 8tmk i s  well rounded 

i~ ,and of moderate size, though some boulders as large as 2 feet in di- 
ameter are uncovered. The pebbles are different varieties of schist, 
and at the present site of mining the bedrock is a blocky, much- - jointed quartzite schist, into the crevices of which the gold penetrates 
deeply. Very little gold occurs in the gravel, most of it being found 
on md in the ledrock, and for this reason 4 to 5 feet of bedrock iS 
removed and cleaned. 

The gold is rather coarse, but varies considerably in this respect in 
diftlerent cuts. Some good-sized nugets have been recovered, two of 
which weighed 10% and 8% ounces, though the latter wns almost I ~ a l f  
quartz. In the present cut considemble quartz is found inhrgrom 
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with or adhering to the gold, and wmral quarta veins have k n  un- 
covered in the bedrock, though none of these am Imown to have been 
gold bearing. Within the range of mining in the last 10 yeam there 
tlppears ta lave been little variation in the finems of the gold. A 
weighhi mean of gold produced in the yeam 1930 to 1934 shows 
a f inems  of 853 parts of gold and 137 parts of silver in a thousand. 
A longer list of assays, given below, shows s henass little differer~t 
Zsom the weiglded mean. 

Finme88 of pohl from B- creek 

The mining on Bonanza C m k  is done by hydraulic methods, The 
old ditch that was built in 1908 to bring water from Bornma Creek 
a m d  the spur into the valley of Marmnoth Creek has hen aban- 
doned, except for thst part from the intake on Bonanza Creek to the 
site of present mining, which s e m  now as a source of water for the 
hydradicking. This part of the ditch is about 1% miles long and 
givw a praure  at the present cut of 140 feet. When the supply of 
water permits, two giants with binch nozzles are u d ,  one of which 
is needed for stacking tailing. Six to eight sluice boxes, 29 inches 
wide, form the sluice line, and Mock riffles are used. The g r a ~ ~ l  is 
driven diagonally downstmarn into the helead of the sluice line. In 
addition tq the two operators of this plant, three other men are 
employed. In 1937 a bulldozer mm added to the equipment at this 
plant, for use in the disposition of tailings 

EAGLE QaEER 

Eagle Creek is one of ths headwater branches of Birch Creek. It 
is farmed by two forks, known as Miller and Masastodon Forks, which 
are so designated because they head respective1 y winst Miller and 
Mastodon Creeks. Miller Fork flows a b u t  scruth, except in its ex- 
treme headwaters; Mastodon Fork Aows west-northwest; and Eagle 
Creek, from the junction of the* two forks to its mouth, flows west- 
southwest. A small tributary of Eagle Qmk, called Cripple Cmk, 
enters from the southeast about 2 miles blow the junction of Miller 
and Mastodon Forks. Both Miller snd Mastodm Forks have lengths 
of 2 to a miles, and Eagle Creek has a l eneh  of abont 4 miles. The 
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gradient of Eagle b k  is about 2 p m n t ,  but Miller and M d o n  
Forks have higher g r d i e n h  The valley of Mastodon Fork is nar- 
row and V-shaped, but the vdley of Miller Fork is somewhat more 
open. At the junction of these two forks the valley of Eagle Creek 
is also narrow, with steep wdlq but it opens and broadens gradually 
downstream into the wida valley of Birch Creek. 

Qold was discovered on Eagle h k  at  about the same time as on 
the other principal creelrs of the Circle district, probably about 1895, 
but little intensive mining was done for m v e d  yeam thereafter* Be- 
ginning ~ h t  1901, however, the pay streak on Eagle Creek and Mas- 
todon Fork was worked for several years hy open cuts and by drift- 

1 
ing, and this work mas ~sknded downstream for 2 miles below the 
forks. No mining has ever been done on Mil lor Fork, as no comer-  
cia1 placer8 have h n  found in this part of the valIey. In 1906 tha 

w Berry Holding Co. took over most of the workable ground on EagEer 
Creek, and from 1907 to 1936, with tho exception of the senson of 1933, 
this company has worked the placers of Eagle Creek and Mastodon 
Fork by means of hydraulic plank Work mas begun on Eagle Creek 
on claim 8 above Discovery and by 1929 had p m g r d  up to clnim 
15 above Dism~ery. In 1936 the Bemy Holding Co. was operating 
its hydraulic plant on Mastodon Fork, on claim 4 above Discovery 
elaim of that fork. There am some old worgings about three-quar- 
ten of a miIe downstream from the site where the Berry Holding Co. 
started its wark, bat in 1907 it was not considered that the commercial 
placers extended that far downstream. Another pwiblo site of min- 
ing in future ye.ears is on a bench along the south side of Eagle Creak 
west of the mouth of Cripple Cmk,  but this will require some pms- 
pecking before any mining is hgm. 

The pay streak in the valley of Eagle Creelr and Mastodon Fork 
appears to begin I mile a h v e  tho mouth of Mastodon Fork and ta 
extend downstream about 3 miles, of which 9 miles is in Eagle Greek. 
There is some evidenco for the belief that n part of the gold in Masto- 
don Fork ha3 came from the nnrthaasterly of its two headwater forks. 

0 The history of mining in tho valley nf Eagle Creek has not been con- 
secutively recorded, but apparently the rich& part of the pay streak, 
and that part of it which was originally worked by drifting, had a 
width of 30 to 80 feet, but this width at places comprised seveml nar- 
row parallel pay stmaks, 4 to 8 feet wide, with intermediate zones of 
lowor @e. In the llydmulic mining operations thd suc~ceeded the 
early drift mining the ground that could Im worked was considered to 
have a width of 150 to 200 feet. On claim 4 above Diam~ery, on Mas- 
hdon Fork, the pay streak is now being worked over a width of 170 
feet. The alluvial material of the plamm has h e n  found to be rather 
variable in thickness, ranging from 6 to 20 feet of gravel, overlain by 
a stratum of muck 2 to 15 feet thick. On claim 15 above Discovery 



dt&n on Eagle Wk, w h  mining was in pmpm in 1929, the 
p v e 1  waa 20 feet thick and ranged in size from small wbbles up to  
subangular slabs of m k  3 feet in diameter. Above this was 2 to 5 
feet of muck At the site of operations on daim 4 abam Discovery, 
on Mastodon Fork, in 1936 the section consisted of 12 feet of sub- 
angulm gravel, averaging perhaps 6 inches in diameter but including 
some large bouldem that had tu be removed from the cut by W m  
power. At this plwa there was only about 1 foot of muck a b e  tha 
gravel. The principal bedrock, both on Mastodon Fork and an Eagle 
Cmk, is a quartzite schist, the cleavage of which strikes N. 60" E. 
and dips about 30"-40° Nm. At the prewnt site of mining on M&a- 
don Fork the gold occurs in the mvices of the upper 2 feet of bedmck 
and in the 3 t o  5 feet of o n d y i n g  gravel. Considerable quartz is 
found adhering th and intergrown with the gold, and it is a noticeable 
fact that the proportion of quartz with t,he gold and also the numbw 
of quartz veins and stringers found in the bedrock here incread up- 
stream. One quartz vein about 18 inches thick was uncovered at tha 
time of the writer's visit, in August 1936. Ths gold p e c o v ~ d  on 
Eagle Creek and Mastodon Fork is of the hiahest grade that oermrs 
in the Mammoth Creek and Deadwood Creek amas, though mme of 
the gold from the extreme headwaters of Deadwood Creek is reportd 
to bB of nearly or quite as high grade, Threo asssys of the gold, 
b w d  on the. production in 1018,1934, and 1935, are given below: 

The mean fineness of tl~ese amys is 8clS psrts of gold and 112 pa* 
of silver in a thousand; but the weighted mean, taking into account. 
the waight of the three Iota, shows 8 finanem of 883 parts of gold and 
108 parts of silrer in a thousand. So far as the* data go, they indi- 
cate a gradual incmase in fineness in going downstream. The gold 
rercavemd at the p m n t  site of mining ia said to be r~ther coarse- 
grained. One nuget  weighing about 3% ounces has been recovered 
from the placem of Eagle Creek. 

The hydrsuIic plant of the Brsg Holding Co. on Mastodon Fork 
is taking cuts 150 feet long and 110 faat wide. Water for t b ~  giants 
is obtained from B pipe line, with an intake at the forb  of M&don 
Fork, nnd is delivered at the cut at  a head of about 180 feet. The old 
ditch, which takes water from Mastodon and MiUer Forks, became 
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useless for hydraulicking as the work p m g r e d  upstream, snd the 
water from it is now u d  only for ground sluicing and stripping. A 
third ditch brings the water from Cripple C m k  into Mastodon Fork, 
and this is used as a supply of sluica water. The sluice line consists 
of 16 bxes, 12 feet long and 3 feet wide, equipped with iron riffles. 
Steel center boards are mounted above the sluice boxes, and the graveil 
ia driven into the boxes from both sides of the cut by three No. 2 
giants equipped with &inch nozzles. By mmns of a gin pole and a 
steam scraper, the hilings are elevated and dump3 to one side of 
the cut. h r  this purpose a bucket with s capscity of thm-quarters 
of a cubic yard is uwd, and the steam scraping plant is drivm by a 

t two-cylinder steam engine, with a 40-horsepoler hiler. Including 
the foreman, about 10 men are employed at this plant. 

South of Eagle Creek is a stream known as Golddust Cmk, which 
C heads somewhat south of Mastdon Dome and flows nearly west for 7 

or 8 milas, joining Birch Creek  bout a mile helow the mouth of Ehgle 
Cmk.  The gravel of Golddust Creek was being prospected by drill- 
ing during the summer of 1936, with the idea of installing a mining 
plant if commemial placer p u n d  could he located. 

The next tributary of Birch Creek southwest of Golddust Creak is 
Butte Creek. This stmm has two headwater forks, from the junc- 
tion of which it flows northwest for 3 miles to its moutll. A drag- 
line excavator plant installed and operated on Butte Creek in 
1937. A weighted mean of the gold sb far mined on Butte Creek 
shows a fineness of 900 pnrts of gold and 88 parts of silver in a 
thousand. 

maTE PO811 03t CseEK 

Harrison Cmek is a large tributary of Birch Creek, which heade 
southeast, of Eagle Creek and flows in a general easterly direction for  
20 miles or more. The North Fork, a large branch of Harrison Creek, 
heads on the east flsnks of Mastodon Dome and flows e a t  for about 5 
miles and then south for about 4 mihs, to its junction with Harrison 

i Creek The headwater part of Harrison Creek, west of the mouth of 
the North Fork, is known IocalIy as the "South Fork," though it flows 
elmost due east. Harrison Creek between the mouth of the North 

.* Fork and Birch Creek receives three g o o d - a i d  tributaries from the 
north, which in order downstmm are called Squaw, Bottom Dollar, 
nnd Traverse Creeks. Some prospecting and mining has been done 
on the three strenms. 

The valley of the North Fork of Harrison Creek is didinctly trsym- 
metric in moss mtion, particularly in the western OF upper half. In 
this stretch no tributaries enter from tha north, and the boundary 
ridp on that side is only a mile or two from the creek, whereas on the 
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south side the ridge is farther etway, and there are numerous equdy 
spaced tributary stlwrms. Notwithstanding this ge;neral confierw 
tion, the south wall of the valley, close ta the valley floor, is decidedly 
the steeper of the two bounding walls, so that clow to the creek the 
aspect of the asymmetry may be mid to be reversed from that which 
prevsils in the valley as a whole. In this headwater stretch the valley 
of the North Fork is 200 to 300 yards wide, but farther downaream it 
contracts, and bfora  reaching the main valley of Harriwrl G m k  the 
stream flows through a stmp-w~lled canyon. The gradient of the 
North Fork, in that part of the valley where mining is in progress, 
is said to be between 2 and 2% percent. Tile valley of tha LLSbUth 
Pork" is said to be broader and more symmetrical in cross section 
than that of tho North Fork. From the junction of these two forks 
the valley gradually broadens and finally merges into the lower valley 
of Birch Creek. 

The k h e k  throughout the valley of Harsison Creek and its 
tributaries consists of whistose rocks belonging to the Birch Creek 
=hist. At the site of mining on the North Fork quartz-mica schist 
and mica d i s h  am the more common rarieties ; and at one locality 
the cleavacge of the =hist mas observed to strike abut  N. 60° W., 
with a high dip to the mnthwest. Qutxrts veins in the bgdrock a m  
said to be of m m o n  occurrence, nnd Sparr has recorded one s p i -  
men of such vein quartz in which fiee gold mas ohrved.  

The gravel deposits in the valley of the North Pork range in thick- 
ness from 4 to 12 feet md have rtn uvemge thicknese o f  about 7 feet, 
but little or no muck overlies them. They ~ r o  ~ 1 m  in l a w  part, 
unfrozen, thus favoring p k e r  mining. Most of the pebbles are of 
moderate size, though some good-sized boulders are occrtsionally un- 
corered. At places strata of sand are interbedd~d with the gravel. 
As tl~a cauntq rock is mainly schist, the grarel also consists chiefly 
of different v~riet ies of schist, but the presence of some pebbles ~ n d  
cobbles of granitic ml<s indicates that small l~nrn~pperl bodies of 
SUCII rocks are also present in the headwaters of t.he valley of the 
h'ortll Fork. Gold occurs not only on and in bedrock but also in 
the lower 3 feet of the gravel stratum. 

The original disco~ery of p l d  in the CireIe district. is mid to 4 

have hen  made in 1893 on Pitka Bar, at the mouth of f he North Fork 
of Harrison Cmk. Gold was subsequently found on the North Fark 
and on Hrtrrison CreeX above and below the mouth of the North 
Fork; but gold placers ham len worked mmne~~ ia l l y  mainly on 
the North Fork. The commercial placers of tlie North Fork of 
Harrison Creek am now controlled largely by two operators. One 
man holds the p u n d  from t h ~  mouth of the North Fork upstream 
for 4Yz d e s ;  and the sama man holds 5% miles of ground in the 
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main valley of Harrison Creek, of which 2 miles extends upstwrm 
from the mouth of the North Fork. The m n d  operator holds a 
stretch of ground on the North Fork, from 434 to 7 miles sbve  the 
mouth. Hydraulic plants were worked by both of thwa operators in 
1936, but the smaller plant was the one farther downstream. 

A hydraulic plant was installed in 1931 about 1% miles down- 
stream from the western limit of tha lower block of ground, and 
mining was carried upstream for a distance of about 1,400 feet. In 
this strekh the pay streak is reported to have been 150 feet wide, 
but at  the pmsent site of mining the p u n d  was being worked in 
1936 over a width of only 40 feet. The gravel here has a thickness 

a of about 7 feet and is fairly well rounded, wit.h little or no overlying 
muck A few boulders as large as 18 inches in diameter were saen, 
but most of the pebbles are small, averaging perhaps 6 inches or less 

II in diameter. The M m k  is a soft, much-decomposed mica schist, 
the cleavaga of which strikes abut  N. 60" W. and dips variably but 
steeply southwest. The gold is found in the lower 21$ to 3 feet of 
gravel and alsa on and in the bedmkT but as a rule it docs not pene- 
trate deeply into bedrock of this sort. In mining, howvever, from 
Ij/= t o  2 feet of bedrock is usually removed, to make sum that no 
mnsiderable part of tho gold is urnrecovered. The p l d  on and near 
h d m k  is fairly coarse, and one nugget weighing a little more than 
half an ounce has been recovered. The gold found in the gravel, 
however, is fine-grained, flaky, and bright yellow. No assays of the 
gold rwsvered at this plant were seen. 

Water for the l~ydraulic mining at this plmt is obtained by a ditch 
about 1% miles in length, which furnisl~es a head of 130 feet at the 
cut. Thm giants quipped with 3-inch nozzles are used, one of 
which is required for stacking tailings, The sluice line consists of 
five boxes having a width of 34 inches, The owner of the ground 
and two laymen were working at the plant. 

A little more than 6% miles upstman from the plank above de- 
g ~ r i h d  and 500 feet upstwarn from the eastern limit; of tho upper 

e block of ground, another hydmulic plant was operated in 1936. 
About 1,000 feet upstream from Ithis plnnt, and extending therefrom 
another 1,000 feet upstream, are old tailiw where the present opera- - tors work4 during the -sons of 1932 to 1934. T t  is planned to 
work pmgmssivelg upstream from the site of present mining to the 
lower end of these old tailings. Work in this lower cut was begun 
in 1935 and has now h n  carried upstream far a distance of 300 feet. 
At the site of premnt mining the pay streak is 200 feet wide, but 
farther upstream it vas worked to  s width of 240 feet. The m v e l  
has a thickness of 5 to  6 feet, with practically no overlying muck, 
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but in the ground farther upstream it was 12 feet thick Here, as at 
the plant lYz. miles downstream, the pebbles of the gravel are of 
moderate size and are well rounded. The bedrock includes mica 
schist and quartz-mica schist, both of which are much d m p o s e d .  
The gold occurs mainly on and in bedrock, but a considerable part 
of it is recovered fmm the lower 2 feat of the gravel. Two I-ounce 
nuggets have been recovered. About 2 to 3 feet of h d m k  is re- 
moved in the mining operations, to get a good recovery of the gold. 
Assays of the gold are presented Mow. 

[Parts per thoamdl 

Production data in the files of the Geological Survey make pos- 
sible the figures showing a weighted mean for the upper ground, 
but the weighted mean differs Little from the arithmetical mean. 
From these figures it appears that the gold recovered from the ground 
worked in 1935 and 1936 has an averap finenew somewhat greater 
than that of the gold morhd farther upstream in earlier yeam ; but 
the table also shows much irregularity in the distribution of gold 
of varying grades, so that it cannot be said that the gold incneases 
regularly in h e n a s  downstream. In  fact, the distribution of values 
suggests that gold from diverse local sources has wcumulaM to 
form the pay streak. This conclusion is fortified by the facts that 
much quartz is found adhering ta and intergrown with the gold, 
and that the amount of this quartz is as grwt in the gold m o v e d  
from the lower ground as in that recovered from the upper ground? if 
not p t e r .  

Mining is done by hydraulic methods. A ditch three-quarters of a 
mile long g i ~ e s  a h d  of 110 feet at the penstock, but the present 
cut is 1,800 feet downstream from the penstock, and the water is 
piped downstream for this distance, giving a head. at t h e  cut of 
about 140 feet. Four No. 2 giants with 3-inch nozzles are used, but 
one of these is required for stacking tailings. The sluica line con- 
si& of six boxes o f  standard length, 28 inches wide, and the gravel is 
driven into #a head of this sluice line. At the time of the writer's 
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visit the supply of water mas inadequate, md only two giants were 
bing operated. Including the two owners of this plant, five parsom 
am en@@ in this work. 
In addition to the mining opemtions on the Nodh Fork of Harri- 

son Creek, two men and mother concern were engaged in sma11- 
stale mining and prospecting on Bottom Dollar Creek during the 
summer of 1936. The second wncern wmengapd in drilling opera- 
tions. It is reported thnt tha fineness of the bullion from Bottom 
Dollar Creek is 702 parts of gold and 285 parts of d v e r  in a, thou- 
sand a t  atone locality, but 797 parts of gold and 195 parts of siIver at 
another locality. 

DBADWOtlD 

The principal streams that are considered to be a part of the Dead- 
wood Creek srea are Deadwood Creek and ita tributaries, includmg 
Switch Creek; Ketchem Creek, the next large stream east of Dad- 
wood Creek; and w a r d  other nearby streams. 

Central Housa is on the Hteese Highway along the north side of 
b e d  Creek, between tho mouths of Boulder and D e d w d  
Creeks. IC is a post office and the site of a d o u s e  and geneml 
stom. From Central Rouse a branch of the Steese Highway leadsf 
south~tward to the Circle Hot Springs ; and a branch of this road 
goes up Deadwood Creek to and boyand the moutll of Switch Creek, 
and also up Switch Creek. Another branch of the road between 
Centml H o w  and Circle Hot Springs l a d s  Irp Ketchem Cmk 

D d w d  Ckwk has an air-line length of about 15 miles. It 
heads in the high ridge that fonns tha divide between the Birch 
Creek and Crooked Creek Basins and Aom in B northeasterly diwc- 
tion to Crooked Cmk. In the upper 10 miles of its course h a d -  
m d  Creek flows in a valley bounded by hills, but in the lower 5 
milea it meanders the wide valley floor of Crooked M k .  In 
the uppermost 5 miles Deadwood Creek lwleivgs tmveral small tribu- 
taries from both the northwest and the southeast sides of its valley. 
T h e  most easterly and Jar@ of these tributaries, entering from the 
mutheask side of the valley, is Sixteen Gulch, so named bemuse it 
enters Deadwood Creek on ciaim 16 above Discovery. From this 
point downstream h d ~ o o d  Creek receives no tribuutaries of any 
siza from the nodhwest side of its valley; but on the southeast side 
an important tributary, known as Switch Creek, enters about 2% 
milas downstmarn from Sixteen Gulch. Discovery claim on Dead- 
w o d  Creek is about 5,000 feet upstream from the mouth of Switch 
Creek; bat all the claims in this part of the valley of Deadwood 
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Cmk m m  staked years ago under the old placer laws and are 
therefore only 500 feet in length. 

The valley of D e a d w d  Creek from the mouth of Switch Creek 
upstream is nnrrow, with s k p  bounding walls and a cross section of 
nearly symmetrical shape. From Switch Creek to the flab of 
Crooked Creek, however, the valley becomes progressively asym- 
met.ric in cross wt ion ,  with a steep mutlleast wnll and a gentle 
northwest wall. In the lower or northeastern part of this stretch 
the northwest wall is a wide sloping bench, which, however, is known 
from mining development to consist of several Mrock surflsces ris- 
ing in low steps a h v e  one another. The valley of Switch Creek* 
though steep and narrow, dso has an asymmetric cross section, with 
a steep bounding wall along its northeast side and a gentler wall, 
characterized by visible and concealed bedrock benches, along ik 
mtouthwest side. 
The valley floor of D e a d w d  h k  and the bench- along its 

northwest side are covered with shallow deposits of gravel, which con* 
&ititute the p l d  placers nf this valley. BUS at the point where Dead- 
wood Creek flows out of the hills and into the valley floor of Crooked 
Greek, the distance from the surface to bedrock increases suddenly 
to a p t  and as yet undetermined depth Thus on Deadwood 
Creek, about a mile upstream from the crossing of the Central House 
and Circle Hot Springs road, a shaft 100 feet deep did not pm- 
trata to bedrock. Similarly, at the exit of Boulder Creek from the 
hills a shaft 60 feet deep did not reach bdrock. A similar sudden 
northward dip in the surface of hdrock is also reported to exist wl l~m 
Mammoth and Birch Creaks emere from ths hills. It is therefom 
uvident that the bedrock floor of Crooked Creek is buried by a p a t  
thickness of alluvial deposits, which probably are genetically related 
to the alluvial deposits that wnstitute the Yukon Flats. 

The principal bdrock in the valley of Deadwood Creek, including 
most of the valley of Switch Cmk,  consists of massive quartzite 
schist and quartz-mica schist, but mrne carbonaceous and chloritic 
schists &re also present. The schists are intruded at places by granitic 
I-ocks and their fme-pined equivalents, but dikes of basic igneous 
wcks are also found. The largest maaa of granitic rocks is one that 
crop out on Deadwood Creek, from a point about a quarter of a 
mile abuve the mouth of Switch Creek downstraam for a distance 
of about 1% miles. This same intrusive mass extends 500 feet up 
the valley of Switch Creek. Smaller intrusive masses of granitic rocks 
are aIw known at other places, as on Sixteen Gulch and at the head 
of Switch Greek, as wall as at localities where they have been uncav- 
ered by mining operations, Along the contacts with the granitic 
rocks the d i s h  are locally garnetifmous. The general strike of the 



PLACERS OF FORTYMITdE, EAGLE, AND CIRCLE DISTRICTS 237 

cleavsge of the sohists is probably about east-northeast, but the dip of 
the clearage appears to be rather variable, both in amount s l ~ d  in 
dimion. 111 the vicinity of granitic intrusi~es, as on Deadwood 
Creek above and below the mouth of Switch Creek, both strike and 
dip of the schist- clewage are variable to a high d e p .  
The gold found in the valley of Deadwood Creek and its tribu- 

tarim is hliewd to have baen derived from quartz veins, which are 
connected genetically with the i~ltrusion of the granitic rocks. As no 
eedimentary rocks younger than the Birch Creek schist am exposed 
in thirr valley or in any nearby area, the a p  of  the granitic rocks 
and their associated auriferous quartz veins crtnnot be determined upon 
any stratigraphic basis; but t.hey are believed to be vwy 'much 
yonnpr than the ancient scl~ists and are likely to be either of Mesozoic 
or Tertiary age, and possibly of buth, The available datm mprding 
h d m k  mineralization on h a d m o d  Creek have k e n  summarized by 
Johnm in the following statement. 

Numerous qnarte veins are found In the metmorpbfc m k a .  These reinn 
vary conalderably in sim, ranging irnm a fraction of an inch ta several feet 
in width, though rnwt of them nre bvt n fpw inrh~8 w l d ~ .  A few mal l  quartz 
veins were seen which were clmely fd)ldrrl with the pnclmtnp: whist$. Most 
of the veins, however, cut acrow the folltltl~n of the schista, are not Sola&, and 
are therefore yoanger than the reCtlnnnl rnetamorphkrn which produced the 
gchIe.ts. They were probably iormetl dnrlng the flnal starcea of the consolidation 
of the Intrusive granitic mnm. me ralstg appearance of few of thew Iatd 
quartz veins indicates the former presenrv of ~ u l p h i d ~ ,  hut tbe greater nnmber 
of the veins ebow no gnrface ~lwo of mlnernllxation. Numeroua banld~rs show- 
ing feleldspar-beartng qnarb: vein# cutting schist mn be men in the creek gravel@. 
h n o p g r l t e  occurs in assoPiatlon with thrw quartafeldspar veins, especially 
on Switch Creek. On D e a d w e  Crerk wolfrnmlte pebblm with mica and 
quartz attached have M n  found In the placpm. Pragmenm of achiElt containing 
gold-baring quartz veina bnvr hen found It1 the Birch Creek region, and gold 
nuggets with attached rein quartz bare k n  found on many of the claima on 
rSeadwood and Switch Creckzl. Mlnerallzed fracture mnes permeated hy quartz 
stringers rtarryinR pyrfte and @galena h e w  bwn found In the schista nn the 
upper pnrt or X)endwood Creek. 

'One of the interesting fenturns conriected with the mineraIization 
in the valley of I h n d ~ r o d  Creek is the occurrence of n large amount 
of wolframite and cassiterite in the concentrates that are recovered 
with the gold plrtcers. It, mas reported to Brooks *' that a small 
vein of wolframite was found on Deadwood Creek in 1908; and 
Johnson,12 apparently referring to the same discovery, states t h ~ t  
this vein was uncovered at  the base of a prospect hole sunk in the 

Johnmu, B. L., Ocrmrre~~ce of wolframlte and casnlterlte In the gold placenr of 
DeMlwood Creek, Blrch Creek d l t r i d ,  A l a ~ k a :  Gml. Survey Bull. 442, pp. 247-248, INfO, 

fl RrcroRs, A. EX., The minlng indrurtry in 1808, Alnukn: Gcol. Surveg ntlll. M R .  a. 20. 
1809. 

= Johamn. B. L, ap. cit., p. 248. 
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high bench gram1 along the west side of M w d  Creek near Dis- 
covery Gulch- This would be a h t  1 mile upstream from the mouth 
of Switch Creek This vain, however, was not e n  bg any member 
of the Geological Survey, and there is no other record of the finding 
of wolframite or camitmite in plam en Deadwmd Creek. The d i s  
tribution of wolframite and cassiterite in the plamrs, however, gives 
a clue to its origind bedrock source. Both these minerals m u r  in 
greatest abundanm in the placer concentrates on Discovery claim, 
about a mile upstream from the mouth of Switch Creek, and they are 
fairly plentiful in the placer concentrates for a mile domatream from 
this p i n t .  Still fm-ther downfittrem they become progressively more 
scam, and on Qwikh Creek neither of them minerals was detected 
by Johnson in the concentrates. These data suggest that the prin- 
~ i p a l  site of tin and tungsten mineralization is south of the southern 
periphery of the gmnitic mass that crops ont in Deadwood Creek. 

Deadnld Creek was staked originally in 500-foot claims from 
abut  55 ahve  Discovery to 50 below Discovery, a distance of about 
10 miles; and in ~.eclent yeam rat least 9 other claims, ewh 1,390 feet 
in length, haw been staked downstream from claim 50 below Dis- 
covery. Old tailing piles and other indications of mining activity 
show that the plrlmm have been worked by various methods through- 
out a distance of 10 miles, from claim 55 above Dimvery downstream. 
The histay of these oIder aperations is' not snfficiently well known 
to make any very definite statements regamling the width, depth, 
tenor, or continuity of the; pay streak. In the stretch from half a 
mile ahve Swihh Cmxk do~vnstmam for 5 miles, however, the work- 
able pay stmak, in terms of present hydraulic operations, is known 
to have ranged in width from 100 feet or less to 400 feet; and in the 
stretch of the creek between claims 22 and 32 below Discovery, whem 
the valley floor is 800 feet wide, the pay streak, in terms of modern 
mining methods, may prove to be wider than, 400 feet. The thick- 
ness of the alluvial deposits that form the valley floor is naturally 
variable, put in general all the stretun placers are of shallow depth, 
fmm 5 to 20 feet. The gravel stratum r a n p  from 3 ha 14 feet 
in tlzich&s9, and the overlying muck from a few inches to 8 feat 
or more. The gold occurs both in the gravel and on bedrock, but in 
different degrees at different placsq, It is probably true that most 
of the gold omms on and in the crevices of bedrock, but at  no p l ~ a  
visited by the writes was it said that Ism than 15 percent of the total 
m v e r y  was found in the lower part of the gravel body, at heights 
of 2 to 6 feet above the bedrock mrfam. The dtbta above given, how- 
ever, apply only to the placers of the present valley floor. In the 
lower part of the valley of lDeadwOOd Creek the bench gravel is also 
be in^ wor ld  for a distance of 250 feet northwest of the creak placers, 
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and still higher bedmk benches am h o r n  to exist, which may ulti- 
mately extend the total width of the pay streak in this part of the 
valley to 1,000 fwt or mom. Details r epd ing  ththese bench placers 
and the bench placers of Switch Creek are given below. 

Considering the scow of mining operations on Deadwood Creek in 
earlier years, relatively few data are available regarding the heness 
of the gold. The following assays, based on production in m n t  
years, were obtained mainly from the records of Alf R. Erickson, 
postmaster at GntraZ House : 

From theaa mods it will be men 'that there is nn progressive in- 
crem or decrease in the finenew of gold on Deadwood Creek Prom 
Switch Crmk downst,ream. Them is snid, howover, to he rr progres- 
sive increase in the fine~iow of the gold on Deadwood Creek from 
claim 6 above Discovery upstream to  claim 42 above Discwerg, on 
whiclt mme of the high&-grade gold of the Deadwood Creek area. 
has been found. The golrl of Switch Crock is definitely of lower 
grade than the average grade of the gold from Deadwood Greek, and 
therefore an anomalous distribution of fineness is to be expected below 
the mouth of Switch Creek. But the reparted hcrsage in fineness 
upstream on Doadwood Crcek sbnboue the mouth of Switch C m k  is 
also unusual. All these fnct~  suggest a complex history of gold ac- 
cumulation on Deadwood C m k ,  in which the gold of khn present 

r stream placars llm been rfcrived from diverse and widely separatd 
bedrock sourm, as well as from bnch deposits. 

The gold placers of 14eadwoocl Creek n*ere dimvererl in 1594, and 
mining hgs continued from that time to the prewnt day. In the 
early years the placers were worked by drifting and when possible 
by shallow open cuts, and even as late 9s 1909, them had been no 
hydraulic mining downstream from Switch Creek, but this kind of 
mining began shortly thereafter, and now, larp-scale mining bp the 
urn of mechanical excavatom is beginning. It is probable that by 
means of such large-scale methods, capable of working low-grade 
deposits, the placers of Dssdwood C m k  will still be worked steadily 

SI lm 

In 
lsl 
21 e 
aM 
184 
216 
185 

108 

Gold --- 
8173% 
801 
ns% 
?'Dm 
so036 
779 
806 --- 
7Wi 

Claim 

$04  ,.....---......----.---+*...-......-.--.----....---.--++.-.--.-. 
2 S A  .................................................................... 
PA ..................................................................... 
4-B ..................................................................... 
11-& .................................................................... 
Z2-R .................................................................... 
4l-B (m) ........................................................... 

Mm& .................................................................... 

Year 

1934 
1H5 
1834 
ilk33 
1834 
11135 
1.038 



240 MINERAL IEEROURCES ON' ALASKA, 1033 

for many p r s .  In 1936 mining was in p m p m  at six places on 
Deadwood Creek. Two of these were hydraulic plants, two wem 
srmI1 open-cut opemtions, one consisted of small-scale drifting, and 
the la& was a mechanical. excavator that operatad on lower had-  
wood Creek. These mining @ante are described hlow. 

On claim 20 above Disco~wy one man was working a small open cut 
in 1936. This work mas being done along the northvest side of the 
creek and about 75 feet from it, on a low bedmclr bench. The bedrack 
at  this cut is at a b u t  t.he same level as the creek, but it is about 9 
feet higher than the bedrock under the cmk and in this s e w  is there- 
fore hnch gmnnd. The overburden here consids of 2 to 3 feet of 
fairly well rounded gravel, overlain by 3 feet of muck and hillside 
slide. The M m k  is n bl* light-gray quarleite, into the crevices 
of which the gold penetmtes for 2 or 3 feet, thus nwesihting the 
removal and deaning of that much bedrock. This is marginal 
ground, along the edge of the old pay streak, which consisted of 
the present s k a m  gravel. Old tailing piles that extend 2 miles or 
more upstream and for a considerable distmca downstream below 
Switch Creek show the scope of the old mining operations in this 
pert of the valley. Much of this work was done by open cutting and 
ahovel ing into boxes, 

On cltlim 6 above Discovery a hydraulic plant was being opr- 
ated. The work of this plant was hgun in 1917 on claim 1 blow 
Discovery and since that time has been carried progressively up- 
stream to the present site. The p-nt owner of this plant has been 
working here far 5 years and now controls all the placer ground 
from claim 6 above Discovery updream to the head of Deadwood 
Creek. The paystmak in the seven claims so far worked has ranpd 
in width from 10n feet on claim 1 bdow Dimxrery to 260 fed at t,he 
sib of present operation$ on claim 5 above Discovery. The ground 
on Diseoeerg claim and on several claims downstream fmm Dimvery 
is said to have h of high tenor, but claims I, 2, and 3 above 
Discovery had l o w - g d e  deposits, which probably yielded 20 cents 
or less to the sqnaro foot of bedrock. Claims 4 arid 5 above Dis- 
covery and the other claims farther upstream had placers of higher 
grstle. Some of t h e ,  for a narrow strip in the medial pnrt of 
the pay streak, yielded from $1 to $3 to the square foot of bedrock. 
Within the stmtch from claim I below to claim 5 &hove Discovery 
the alluvium on the southeast side of the creek, which is bounded 
by the steeper wall, has ,s@ in thickness from 5 to 8 feet, pmc- 
ticdly alE of which has baen p m l .  On the northwest side of the 
pay streak, however, the total thickness of alluvial deposits has 
ranged from 10 to 18 feet, of which the uppr 6 to 8 feet consisted 
of muck. The pebbles of the gravel are of moderate size, ddom 
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e x d i n g  a foot in diameter, but are not well m~mdd.  They wn- 
sist mainly of ~ v e r a l  varieties of schist, but some mbb1s of granitic 
m k s  show the presence of smaII bdies of such rocks farther up- 
stream. Vein quartz is also of common mnmn*e  among the gravel, 
end Cha larger boulders are usually either vein quartz or granitic 
rocks. The bedmk is mainly qunrte-mica schist and: qumtzite 
'%hist, the cleavage of which strikes N. 50" E., and dips 20" XJV. 
Numerous veins of quartz from 6 inches to 2 feet thick cut the 
b d m k ,  and along the wtltheast wall of Deadwood Creek, opposite 
these workings, three large quartz .wins are cle~rly visible. 
In the stretch from claim l below to da ia  5 above Discovery the 

s gold mas found both on bedrock and in the overlying gravel. Not 
uncommonly half the gold occurred in the p m l ,  and at soma places 
as much RS two-thirds of it wm found in the gravel. Genemlly some 

+ @Id was found Qmnl thc top of the gravel stratum to its base, but 
most of it was locttlixed in the lower 2 ta 4 feet of gravel. At on0 
l d t y ,  however, it was notimd that the lower 2 feet of lrurjfer~us 
gravel was overlain by 1 foot of barren gravel, which in turn was 
overlain by auriferons gravel. Such conditions indicate much trans- 
portation of the p l d  downstream, with the consqaent mixing of 
gold of seveml p d e s  According to the present operator, the p d e  
of the gold chanpd little in this stretch of seven claims, nor did it 
change much from claim 1 below Discovery down to the mouth of 
Switch Creek. Upstream from claim 5 above Discovery, however, 
the gold is said to have increased prapwsively in grade, At the 
site of presetlt mining, on claim 5 above Discovery, one assay shows 
a finenes of 7781h parts of gold and 203 par& of silver in a thousand. 
Most of the gold found on these seven cIaims Ilas been he-grained, 
with rol~tively few nuggets. The largest ~ ~ u g g e t  so far recovered by 
the pmsent operator weighed half an ounce. 

Mining from claim 1 below to  claim 5 above Dimvery h s  been 
done by hydraulic methods. TIM ditch t,hat supplies water for t h m  
opemtions has a total length of about 1% miles, but now, on account 

t of the progress of mining upstream, it has an effective length of only 
4,000 feet and supplies wrrhr at  8, heed of 80 feet. Four No, 1 
giants with 3-inch nozzles are utilized in this work, but only two are 

w used simultttneously, and one of these is requid for stacking tail- 
jnm. The sluice line consists of six %inch hxes  equipped with 
block riffles. 

One man was mining in n small way on claim 4 below Discovery. 
This work was being done by hand, open cutting and shoveling into 
boxes. 

On claim 15 below Discovery a second hydraulic plant was in 
opration. The two operators of  this phnt bold claims I to 12 

4 1 ~ ~ 8 - - ! 3  
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MOW D i s c o v e ~  and have leased clams 13 to 15 below Discovery. 
Much of the ground on the* 15 claims has h e n  worked in earlier 
years by open cutting and by drifting, but it haa not bean worked 
on any lrsrgs sale, ao that the present operators have many years 
of work ahead of them. They also control tlre hnch  cldms along 
the northwest itside of Deadwood Creek from claims 1 ta 21 below 
Discovery. The pay streak on claim 15 below Discovery is consid-. 
ered to be about 300 feet wide. On the northwest side the stream 
placers am bounded by a prono~tnced rise in the surface of hedmck, 
which may lead upward to a higher Mmck surface overlain by 
knch plmrs, h t a  in the summer of 1936 a cut 80 feet wide and 
190 feet long was being worked along the southeast side of the pay 
streak. At this place the operators had not been able to get a drain 
to bedrock, so that they were unable to clean ledrock, but this difi- 
culty will be obviated as the work PI-ogresses upstream. The allu- 
vial mtion sonsish of 10 to 12 feet of p v e l ,  overlain by 3 to 5 feet 
of muck The gravel is rather coarse, mmy of the cobbles being a 
foot or more in diameter, with also some lnrger boulders, mainly of 
granitic mcb, that reach 3 feet in diameter. This plant is lmated 
in the area of granitic rocks that crosses Deadwood Creek below the 
mouth of Switch Creek, and the bedrock is therefore composed 
entirely of such m k  The p n i t e  is greatly fractured, and tlw gold 
penetratm deeply into the crevices. Gold occl~rs throughout the 
p v e l  and also on and in bedmk, but haw*  the mining has not 
hen carried tn bedrock in this particular cut, tho proportion of the 
gold in p v e l  and on bedrock is not known. Two kinds of gold 
are recoved. One, which is [lark in color and of the higher grade, 
represents the run of gold from upper D e a d w d  Creek. The other, 
which is brighter and of lower grade, is Che gold that has come out 
of Switch Creek. All the gold is said to be fairly coarse grained, and 
one nugget weighing 3% ounces has heen w v e r e d .  KO assays 
were available to the writer. 

Mining on claim 16 below Dimvery is done by hydraulic methods, 
for which water js supplied by a ditch with sn intake about a mile 
upstream on Deadwood Creek This ditch suppIies water at the cut 
under a head of 1520 feet. Three No. 1 giants equipped with 3-inch 
nozzIes are used, one of which is required for stacking tailings. 
Owing to the difficulty of gradient in the present cut, only t h m  
sluice boxes are used, which are set to a minimum grade of 8 inches 
to the box length Even with thm precautions, the opemtaw found 
it necessary to blast, through s rsef of granitic bedrock, for a disr 
tan% of 80 feet, in order to work the p m n t  cut. 

Farther dowmtmm, on claim 19 below Disosvery, o m  man was 
engaged in small-scale drift mining during the winter of 193536, 



The largest-scale mining in progress on Deadwood Creek in 1936 
was the work that was done by the Deadwood Mining Co. on claim 
44 below Discovery. The owners of this concern took over from 
previous holders the control of claims 22 to 59 below Discovery, rep- 
resenting a linear distance of 7 miles along the creek. They have 
also taken an option on claims 7 to 22 above Discovery. Mining was 
begun in 1936 but was confined entirely to bench placers along the 
northwest side of the valley. 

A general picture of the mining operations of the Deadwood Min- 
ing Co. can best be given by describing the valley of Deadwood 
Creek a t  claim 44 below Discovery. At this site the cross section of 

f 
the valley is asymmetric, with a steep wall on the southeast side and 
a long gentle slope on the northwest side. The valley floor, which is 
the site of the present stream placers, is about 400 feet wide, and the .. bedrock surface is covered by about 8 feet of gravel overlain by 
5 to 6 feet of muck. The northwest side of the valley floor is bounded 
b y  a bedrock rim that rises 14 feet to a nearby flat bedrock surface, 
ah ich  extends northwestward for about 250 feet. The bedrock sur- 
face of this first bench is covered by about 3 feet of gravel, overlain 
by 5 feet of muck. At  the northwestern limit of this bench the bed- 
rock again rises 8 to 10 feet to a second bedrock surface, which like- 
wise has a width of 250 feet and is covered by 6 feet of gravel, 
.overlain by 5 feet of muck. This second bench was the site of mining 
in 1936. At the northwest end of the second bench the bedrock again 
rises 10 to 15 feet to a third surface, which continues northwestward 
as a nearly level bench, forming the bedrock surface of the spur be- 
tween Deadwood and Boulder Creeks. These benches are bedrock 
surfaces, which do not appear as such at  the surface of the ground. 
Noreover, the section here given does not apply in detail for any 
great distance northeast and southwest. I n  the present valley floor, 
for example, the width of 400 feet above given continues upstream 
t o  the "basin," which is a much wider part of the valley floor, between 
.claims 32 and 22 below Discovery, where the width increases to a 

t maximum of 800 feet. Downstream from claim 44 below Discovery 
the valley floor increases gradually to a maximum width of 800 feet. 

On the second bench, where mining was in progress in 1936, the 
* -section has already been given. The pebbles of the gravel here are 

rather small, being mostly less than 10 inches in diameter and aver- 
aging perhaps half that size. A small pile of boulders, the largest 
-2 feet in diameter, represented the amount uncovered in mining an 
area of about 130,000 square feet. All the gravel is fairly well 
rounded. Gold is found mainly in the lower 2 or 3 feet of the ground 
and in the upper 2 to 4 feet of fractured bedrock, which is removed 
with the scraping equipment. About 85 percent of the gold is said 



244 MKTERAL RESOURCES OF ALASKA, fi)36 

to occur on or in bedrock. T h e  gold is rather fine grained, with an 
average weight of 5 to 6 milligrams, and i s  rather flaky, buk some 
nuggets weigh as mnch as half an ounce. ORe assay showed a fine- 
ness of 805 parts of gold nnd 105 parts of silver in a thousand. 

B h m g  on this bench was done by meane of a No. 6 Northweetern 
dragline Diesel excavator, mounted on a caterpillar base, used in 
conjunction with a 90-horsepower R. D . 4  Diesel caterpilIar bull- 
dozer. The b~~lldozer is tiwd to scscrape gravel and bednxk from the 
edge of the cut inwad  to s point where it can be reached by the 
excavator, The excavator has a 55-foot boom and swings a bucket 
with a capacity of 1% cubic yards. The dump b x  nnd stnice boxes 
are built aa an elevated rigid unit, which is mounted on skids so that 
it can be momd readily from one place to another, without the neces- 
sity of dismantling and reassembling this equipment. A dump box 
7 feet wide and 34 feet long, equipped with block r a m ,  forms the 
head of the sluice line, which i s  followed by 5(l fwt of stml slrlice 
box- 34% inches wide. The sluice boxes are equipped with manga- 
nese-.9teE cmss riffles and are mt to a grade of 14 inches to 10 feet, 
A No. 1 giant with a binch nozzle is used to wnsh 'tho grawl info 
the dump bas. The elevatd sluice line obviates the necmity of 
stacking bilings. Slnica water is obtained from a short ditch, which, 
however, is useless for washilig the gravel; but another ditch 2% 
miles long is being constructd, which will give a hydraulic head 
oFW feet at the d m p  bx. In the meanwhile, the water issuing 
h r n  the sluice boxes is impounded and is pumped back to the giant 
with an adequab pressure by means of a ST-horsepower caterpillar 
6-cylinder Diegel engine, which drive9 a centrifugal pump with a 
38-inch intake, a 10-inch outlet, and a capacity of 4,800 gallons a 
minute. This pumping equipment mill alsa be used at times afkr 
the new ditch is built, because the supply of water on Deadwood 
Creek is ofken inadequate for full-time mining operations. For 
lightinp, a 9-horsepower Fairbanks-Mom Diesel engine is used, 
which delivers 7,500 watts a t  110 volts. Some idea of the efficiency 
with which this mining is being done is indicated by the fact that for 
the month preceding the writer's visit to this plant, the arerap. area. 
mined per day had been 3,000 square feet. The plant includes a 
variety of other features, such as a mess house, bunkhouses, and much 
a s m q  equipment. Seventeen men were employed. 

As this bench mining wns continued upstream in 1936 and 1937, the 
pap streak ended, and about 200 feet domnstrertm f m m  the p l w  
whem this mining was begun the depth to bedrock middenly in- 
tread gmatly, just = it is known to do in the main vaIIey floor. 
This h n c h  mining wns therefore discontinued, and in 1937 the Dead- 
wood Mining Ca. moved its dragline plant upstream on Deadwood 
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Creek to claim 5 above Discovery, above the mouth of Swikh G d q  
where it operated througl~out the summer. The general conditions of 
the placer ground at this site are stated above. 

At the general aita of its operations in 1936, b d  in the present val- 
ley floor, the Deadwood Mining Co. built a dredge during the spring 
*of 1937, which began to operate on August 8. The pay streak here 
was found to be about 300 feet wide. The totaI thickness of t h e  allu- 
riam is about 12 feet, of which the upper 4 feet of mtrck is stripped 
.off with a bulldozer ahead of the dredge. The dredge is digging 10 
feet below the water level and is therefore taking up about 2 feet 
of the hard quartzitic bedrock The gravel is coarsa, averaging per- 

$ haps 10 inches in diameter? but bdders as large as 3 feet in diameter 
.are present. The dredge was baiIt on claim 43 below Dimvary, close 
to the east wall of the valley, and worked upstream for 710 feet, then 

+ turned, and in September 1937 was working downstream, taking a 
parallel cut 175 feet wide. 

The hull of this dredge is made of steel pontoons, awmbled from 
:20 mctions, but the upper part is constructed of wood and fiber, cov- 
ered on the outside with sheet iron. It has a bucket line of 60 buckets, 
of 4 cubic feet capacity, and is operated at the rate of 54' buckets a 
minute. It can dig 15 to 16 feet below the water line. It is operated 
by one spud, two stern Jinos, and a single continuous head line, which 
-stretches across the bow of tho dredge. Power is supplied by two 
4yl inder Atlas-Imperial Diefleael engines, rated at 125 and 90 horse- 
power. The larpr engine drives the digging ladder and winch, and 
the smdIer one operates the pumps. A seven-drum winch is used. 
The pumping equipment consists of two centrifugal pumps, of which 
the larpr delivers 3,000 gallons md the smaller 1,800 gallons a min- 
ute, The d d p  is equipped with a trommel, 5% feet in diameter 
and 25 feet long, of which four sections have sj-inch Iloles, and 0110 

section has 1-inch holes. Iron riffles are used in the zigzag sluiceway 
under the tromrnel, but the six boxes on each side of the boat are 
quipped wilt11 wooden riffles. The grsvel in the trommel is washed 

c by water issuing from a perforated pipe, which is mounted inside 
the trammel, jmst above its center. A small sluiceway or save-all is 
also used in the well, below the dnmping bucketa. 

SWITCH: CBBEE 

Switch Creek, a small stream about 3 miles in length, flows N. 2 0 O  
W, and enters Deadwood Cmk about 5,000 feet downstream from 
Dimvery claim, or on claim 10 below Discovary of Deadwood Creek 
The valley of Switch Creek is asymmetric in crow section and in the 
stme sense as Deadwood Creek, in that the east wall is the steeper. 
The stream gradient is steep and js sttid to bc as much as 5% percent 
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in the lowar end of the valley. The claims on Switch Creek are re- 
ferred to the mouth of the creek, and are designated '(1 above the 
mouth," "2 above the mouth," etc. The fimt nine claims above the 
mouth have lengths of 500 feet each; but from claim 10 abve  the 
mouth upstream each cldm has a length of 1,320 fwt. 

'She pay streak on Switch Creek consists of both dream and hnch 
placers, and in the lower valley the higher charnels show as topo- 
graphic feat~~res along the west wall. One of these bnches, whom 
underlying bedrock s~irfnca is about 45 feet above the level of the 
creek nt its mouth, follows the west wall upstregm, becoming nar- 
~vwer;  and about 1,000 Iwt from the mouth, on account of its rela- 
tively low gradient mmpamd with that of the present stream, this 
bench mergea into the present valley floor. Farther upstream rem- 
nants of higher benches are also visible, and old tailing piles on all 
thess bsnchcs show the sitas of former drifting operations. In d d i -  
tion to the benches that have a topographic expression, there are other 
hdrock surfrrce~ along the west sido of the valley which lie above the 
level of the creek but are; not visihle until they have been bared by 
mining operations. The bedmk in the valley of Switch C m k  con- 
sida mainly of different varieties of schist, but at the lomr end of the 
valley p n i t i c  m k s  crop out for a distance of about 500 feet up- 
&ream from the rnont,h. A mall intrusive mas of granitic rocks 
also crops out in the eastern headwater fork of Switch Cmk, so 
that soma granitic rocks nppear in the dominantly shistose gravel. 

Switch C m k  has been mined for many yeam, at first by small 
open-cut opedians  and by drift in^: and in later yeayears by hydraulic 
plants. In 1936 two hydrrtulic plants were working on Switch Cmk, 
of which the uppr  one was located on claim 10 above the mouth. The 
two operators of this plant control the ground from daim 7 above 
the mouth to the head of Switch Creek. ,They began working on 
Switch Creek in 1917 but did not install their hydraulic plant until 
1959. Since that time they have worked upstream from claim 7 to 
claim 10 above the mouth, a dishnee of mom than half n mile. Most 
of this work was done in the present stream placers, but some of the 
placers on low bedrock snrfaces aho1-e the level of the creek wem also 
n-orked. At the site of pmsent mining, on claim 10 above the mouth, 
the work is being done on a bedrock surface along the west wall of 
the vslley, ahut 30 feet above the level of the creek. The tllluvi~l 
section on this Gench consists of 3 to 5 feet of gravel, ov~rlain by a 
mixturn of slide m k  and mnck, which near the mst,ern rim of the 
bsnch bas a thickness of only a few feet. This hdmck surface, how- 
ever, extends into the wall of the valley f o r  a distance of &out .50 
yards, and at this west end of the cut, the depth of the ~lide and muck 
is as much as 14 or 15 feet, Most of this p v e l  is of moderate sim, 
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whereas in the mining of nearby straam placers the gravel was found 
to be coarser and to contain a considerable i~umher of large hulders. 
This difference, noticeable here and elsewhere in this valley, is utt- 
doubtedly due to the fract that the present stream has a much higher 
gradient than the stream which once flowed, on the higher bdrock 
eurfrtces. The bedrock here is a block quartzite, striking N. 70" E. 
and dipping 70" S. Qiartz veins and stringem are of common oc- 
currence in the bedmk. The gold occurs largely on bedrock and 
in the crevices of bedrwk to a depth of 2 or 3 feet, hut considerable 
gold is also recovered from the lower 2 to 3 feet of gravel. h the 
nearby old workinp of the stream placers a larger proportion of the 

A. p l d  was found to occur in the gravel. The placers on the bench at 
the present site of mining have R gold tenor a h n t  three to four times 
as great as that of tho nearby stream placars. Other old bedrock 

F erosion surf- which do not show ~t the surface, lie both a h v e  
and below the one hem described. 

The gold found at this upper plant on Switch Croek is rather 
mame, with many pieces weighing from 10 to 30 grains. The large& 
nugget so far recoversd weighed 4 ounces. Some of the larger mug- 
gets have considerable adhering quartz, but there is no noticeable 
increase in the amourlt of quartz ztpstmam. The foIlowing data on 
the fineness of the gold refer Isrgelp to gold recovered from the creek 
placers, as the oprators have done little bench mining. Unfortu- 
nately no -ys mferring to work in the period 1922 to 1927 are avail- 
able. The & m y  of 1988, howel-er, mfers ta bench gold at the; prewnt 
site of mining. 

F i ~ m e a s  of gold from 1Slolfch Creek, claim 3 mtd f 0 a b m  wrath 
1 p m  acathoussllal 

Mining at the upper plant on Switch Creek is done by hydraulic 
a methods. In dl the work to the p m n t  time, water was supplied by 

R ditch with an intake a b u t  200 feet downstream from the lower 
line of claim 11 above the mouth, which at  the proxnt site of milling 
now gives a head of only 75 feet. A new ditch is being constructed, 
however, with an intake a claim length farther up~tmarn, which WU 
give a head of 140 feet at the present c u t  Except in periods af rainy 
weather, the supply of water is inadequate for efficient mining, but 
when a satisfactory wpply is available two Xo. 1 giants with 3-inch 



nozzles am d. The duim line mnsists of sewn sluice hxes 24 
inclles wide, equipped with block riffles, and is phmd at the lower or 
east end of the cut. The gravel is driven against shear boards in to the 
head of the sluice line, and the tai2ing.s are spread down the slope of 
the valley wall toward and into the bed of the creek 

A second plant was oprnted in 1936 on the west side of Switch 
Cmk, close to jta mouth. The operator of this plant holds the first 
six claima above the mouth of f i e  creek and has h e n  mining at this 
geneml sib for 4 years, though some of this work has bean done on 
creek placers. The present sib of mining is on a bench, the M m k  
surface of which ia about 45 feet above the level of the creek and about 
100 yards from it. 'Illis bedrock surface, ae shown by prospecting, 
extends westward into the hillside for nearly 50 yards, with a gradual 
rim in that dimtion. The pebbles of the p m l  at thia place a m  
subangular but rather mall, and the h d m k  is granite. At one placo 
in the cut there is next to the M r w k  a straturn of p v e l  from I to 2 
feet thick, which is brick red and se M y  cemenkd by iron hydrox- 
ides as to be a solid conglomerate. This stratum cannot be dish- 
tep ted  by the giants, and where present it crtusas much loss of gold, 
in that it is not only iwlf auriferous but dso shields the auriferous 
bedrock from hydraulic operations, These iron deposits probably 
represent the site of an ancient spring whose wabr oontaind a high 
percentap of dimlved iron salts, The p l d  occurs in the p v e l  for 
3 or 4 feet above the bedrock and also on the surfaoa of M m k  and 
in its f ractum crevices. It ia somewhat coarser than that found in 
the nearby stream placers, and nuggets we i~h ing  as much as 2 ounms 
have been found. It is also said to be a little lower in grade than the  
gold of the stream placers, but no assays wem seen of either. 
These plamrs are mined by hydraulic methods. W~ter  is obtained 

from a ditch 4,000 feet long and is delivered a t  a head of 140 k t  at the 
pmsant site of mining. At the time of the writer's visit a cut 35 feet 
wide (parallel to the creek) and 100 feet long mm baing worked. One 
No. 1 giant u-ith a 3-inch nozzle was being used, but only one splash 
was being obtained every 25 minutes. The sluice line, consisting of 
five sluice boxes with block rifles, was set normal to tlm creek, and the 
gravel was piped into it9 head, Ample room for tailings waa 
available. 

m g E W  elm= 

About 5 or 6 rides east of Deadwead Creek is another tributary of 
Crooked Creek, called Ketchem Creek. Unlike Deadwood Cmk,  lgss 
than s half of the ~ s l l e p  of Ketchem Creek lies within the hilly muntry 
south of the Cmked Creek Flats, but this part has an asymmetric 
CMSS section, with the steeper wall forming the ellst side of the valley. 
An intrusive mass of granitic rocks, about 1 mile wide, crosses the 
headwater part of the valley of Ketchem Creek. Mining has been in 
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pro- in Ketchem Creek only in m n t  p ~ m ,  and little is known 
by the writer regarding local conditions in this valley. 

Two placer-mining plants were operated on Ketchom h k  in 1936. 
Th e  aperator of the uppr  one of these plants con t.roIs the p ~ m d  on 
this creek fmrn claim 1 below to claim 5 above Discovary, nlm some 
associat.ion claims, making in a11 s stretch of 2t/z miles along d ~ e  
valley floor, He was opefating a small open cut on claim 2 nhve 
Discovery and had been drifting during the winter of 193546. On 
cIafrn 2 above Dimvery the width of p n n d  worked in the present 
smn11-scnlo opemtions is 80 feet, but this does not represent the width 
of the pay streak thak could be worked by larg~r-scale methods. The 

I 
w depth from the surface to bedrock is 11 feet, of which 4 to 6 fect repre- 

wnts gravel. No large boulders are uncovemd, and the pebbles in 
general apprtr to be of moderate size. The southern contact of the 

v p n i t i e  intrusive rock that croses Ketchem Creek is about a claim 
length downstream, on claim 1 above Discovery. The bedmck at 
this pIant is schist, but of a variety apparently hardened by its prox- 
imity to the granitic rocks. The gold is rather h e  grained, but 
numerous pieces weighing from T to 10 gralna have been found. Some 
of the gold has mnsidemble quartz dhering to it. The fineness is 
reported to be 783 parts of gold and 207 park of silver in a thousand. 

The second plant on Ketchem Cmk was located on the tipper end 
of claim 5 below Discovery, in that part of the creek where the bed- 
rock is granite. The operators of this plant, however, .control the 
ground from claims 2 to 7 blow Discovery, or for a distanca of ahuC 
1% miles along the valley floor. This plant had just been installed 
and was hginning to operate in August, at the time of the writer's 
visit, so t l ln t  little information m at thak b t t i m e  nvailable reerding 
local conditions. The pay streak, however, mas thought to b 150 feet 
wide, tl~ough 01-11? a width of 180 feet WM being worked. The alluvial 
section consists of 11 to 17 feet of gravel, overlain by 3 to 4 feet of 
muck. The average run of pebbles in the gravel are small, but WAX- 

sifiond tar@ boulders of granite me to be expected. From prospect- 
! ing, the gold hm been found to occur in the lower 2 to 3% feet of bed- 

rock and in a fine arkosic sand which covers the bedrock surfam. 
Farther upstream, however, the gold is said a h  to m u r  in bedrock. 
The fineness of the bullion is 783 parts of gold and 207 parts of silver 
in a thousand, 

Mining is being done by m e ~ m  of a small Marion dragline excava- 
tor, with a 30-foot boom and a bucket with a capacity of three-quar- 
hers of a cubic yard. A 20-I~orsepomer steam boiler is being used as 
the power pIant. 
In 1937 another drwline excavator plant was instelIed on Ketchem 

Creek, on claim 8 b l o w  Discovery, and about lr5/2 miles upsheam 
from the point where Ketchem Creek is crossed by the Deadwood- 
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Circle Springs road. The operators of this plant control 18 associa- 
tion claims, and by drilling have proved the existence of about a 
mile of workable p u n d ,  which extands 2,500 feet upstream and 
3,W feet downstream from the site where the excavator was in- 
stalled. 

The pay streak here averages from 850 to 400 feet wide but in 
places is as wide as €40 feet, and this workable pound lies mainly 
along the northmest side of the creek bsd. The bedmck is an arkosic 
gmnite, the surfaca of which is uneven, rising in plams within 5 or 6 
feet of the mrf ace. It is also characteristic of the configuration of 
bedrock that it rises rather abruptly on both sides of the pay st& 
The alluvium has a thiclmess of 16 feat, of which an 21pper stratum, 
ranging from 1 to 5 feet, is muck and sand. The underlying graveIs 
have an average ssim of 7 or 8 inches, but boulders, mainly quartzite, 
as much as 2% feet in diameter are present. The gold is rather 
coarse but in Ilattened pi- and the largest pi- so far recovemil 
weighed onshalf ounce. The finenass of the product is mid to be 
abotlt 780 parts gold in a thousand. 

Mining is accomplished by a draglime excavator, on a tractor ba.se, 
drlvon by a four-cylinder Atlas Diesel engine, mt.4 at 80 horsepower. 
A 50-foot h m  is used, which swings ;s bucket with a capacity of 1 
cubic yard. The washing plant is the usual type of elevated dump 
box and sluice boxes, mounted on skids. Water for washing and 
sluicing the gravel is pumped from a small dam in the c m k  by a 
Fairbanks-Mom centrifugal pump, with a 10-inch intake and an 8- 
inch outlet, which delivers 3,500 gallons a minuta This pump is 
driven by rn International Di~sel four-cylinder engine, rated at 1?20 
horsepower. 

BOVLDEE ABD WRTAGE CREElCB 

Boulder Creek is a large atream, a b u t  IS mites in length, which 
flows parallel with md a b u t  4 miles west of Deadwodl Creek. Two 
streams called Po- Creek are located in the Circb district. m e y  
head against one another, one flowing north-northeast to Crooked 
Creek and the other flowing south-southwest to Birch Creek. The 
one flowing to Ccooked Cmk has a length of a h n t  9 miles. 

Both Boulder Creek and the Porkage Creek that empties into 
Crooked Creek ham heen the site of small-male mining for many 
yeam, but neither of them streams has been visited by the writer. 
O n e  headwater tributary of Boulder Creek, in which some work was 
done in earlier years, is known ms Greenhorn Creek. In the head- 
water part of the valley of Portige Creek two men were reported 
to have worked in 1936. One of these was drifting and lthe other 
was prospecting in s shaft, using wwd firesl for thawing the ground, 
In 193'1, two men shoveled in an open cut on Portage Creek, cleaning 



an area of 20 by 300 feet, which is reported to h m  had a tenor of 
30 cents to the square faot of bedrock. 

GOAL - AR&A 

T h e  Goal Cmk a m  comprises principally the two stream knomn 
as Coal and Woodchopper Creeks, which en& the Yukon River 
about 44 miles soutllcast of the town of Circle. A short distance 
aast of Coal Cmek is a smaller stream known tm S~am Creek, on which 
some smallacale mining is in p r o p s ;  and still farther east is 
the Charley River, a large atream on mme of whose tributaries placer 

j 
mining has also been done. All these localities are considered to 
b a part of the Coal Creek area, which in turn is now considered 
to  be a part of the Circle mining district. 

A fourth-class post ofice, known as Woodchopper, was formerly 
+ located at the mouth of IVoodchopper Creek, but in 1936 this was 

discontinued, and a new post office called Coal Creek ww e~tablished 
at the mouth of Coal Creek. This change in the site of the post 
d m  was brought abut  by the initiation of large-male placer mining 
on Coal Creek. For the same reason an automobile mad waa con- 
structed in 1936 ham the mouth of Coal Creek upstream for 6 
miles to the site of these mining operations, and thence westward 
across the ridge into the valley of llroodchopper Creek, whera sim- 
ilar large-mde mining operations were being started. This m d  
will therefore serve all the principal mining plants on Coal and 
Woodchopper Creeks, and the past office of Coal Creek will be the 
future distributing p i n t  for mail and supplies for this area. 

a u u  

Coal Creek heads against a western tributary of the Charley River 
and flows in a general northeasterly direction to the Yukon River* 
Its airline length is about 20 miles. No topographic m a p  of the 
valleys of Cod and Woodchopper Creeks have h e n  made by the 
Geological Sumey, but their approximate positions have been shown 

7 by P r i n d l ~ ~ ~  on the topog~aphic and geologic maps of the Circle 
quadrangle. The sketches of these two drainage basina there shown 
are. not sufficiently amrate to marrant their repmduction, and them- - fore no complete drainage map of these two valleys is given with 
the present report. A surveyed map, however, has been made by 
Gold Placers, hc., of tho drainage of Coal Creek, in tho lower 7 
miles of its course, and of the mining claims in this part of the 
val l~y~ Mr. Ernest N. PPay, resident engineer for Gold Placars, 
Xnc., kindly made this map available to the writer, and it is repro- 
d u d  herewith. (See pl. 5 . )  

-Prlndle, t. M., B gelogle recmnal~nce ot the Circle puadrangle, Alumka: QeoL 
Surrey Bull. 1188. ph. I, 2, 1B19. 
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All of the valley of Coal Creek has not been seen by the writer, 
and therefore no complete description of it can be given. Within 
the limits of the area shown on plate 5 Coal Greek has several tribu- 
taries from both sidea of its valley. About 4% miles from its mouth 
BouIder Creek enters from the mutheast side of the valley. Some 
mall-scale drift mining was done on this stream in tlw wintar of 
f 9 W . 6 .  Another tributary of Coal Creek is Golorado Creek, which 
enters from the southeast side about 7 miles from its mouth. Col- 
amdo Creek was formerly the site of some small-scale mining, 
From the mouth of Coal Creek upstream for a distance of 1% miles 
the mtheast wall is the staeper side of the valley, but fart l~er up- 
strerrm, at least as far as the southwestern limit of the Tertiary mh, 
the valley is asymmetric in cross section, with the steeper wall dong 
the northwest side. In this stretch there is R fairly we'll defined 
bench along the southeast side of the vvalIey, at an elevation estimated 
to be rtbozlt la) feet ~ b v e  the level of the mk. High on this 
same side of the v~ l l ey ,  however, there sm remnants of a much higher 
level of erosion, which is probably comlative with the Pliocene ( ? ) 
terrabes thnt am found along the Yukon River at elevations of 500 
to 600 fwt above the present valley floor. The gradient of Coal 
Creek is reported ta be only about 1 percent. 

Six general types of bedrock are known to exist on Coal Creek. 
From the mouth upstream to a point close to Boulder Creek the 
bedrock cnnsista dominantly of black slate, of Lower Cretaceous age. 
For tho next 3 miles apstrem the bedrock consists of chert and 
chert conglomerate, which are believed to represent the basttl part 
of the Mississippian sequence of this ragion. For the next 3 or 4 
miles upstream the bedrock consists of conglomerate, grit, sandstone, 
find shale, which constitute the terrigenous formation of Tertiary 
ago thmt has been described in some detail in preceding pages. This 
formation is considered to be a proximate source of most of tho gold 
now f o ~ ~ n d  on Coal Creek, Upstream f om the Tertiary rocks un- 
diffewntiatecl Paleozoic rocks and the Birch Creek =hist form the 
corlntry rock nlm& to the head of Coal Creek; but in the extreme 
hendwater area are the pni t i c  rocks that form the northern edge 
of the great bn tholith previonslp described. 

The plawrs of Coal Reek were mined by small-srrr1e open-cut: 
and drifting op,mtions for many pears. In 1925, when the writer 
first visiterl Coal Cmk,  most of the mere promising p u n d  lrsd 
already been aonmlidated into two groups of claims, held by two 
men. The upper p u p  of claims mainly in that part of the 
valley where Tertiary rocks formed the Mroc3roc3r The lower goup  of 
claims lay in the area of h w e r  Cretaceous pocks. k e n t l g  these and 
all the other cl~iiims on Coal Creek rere taken over by Gold Placers, 



Inc., which now contmls a11 the graund that is likely to  be mined 
in this valley. In &a fall of 1935 the materials for the construction 
of a dredge were landed at Coal Creek by this company, and early in 
July 1936 the dredge was put into operation. 

The pay streak on Coal Creek hes teen thoroughly prospected by 
drilhg, and within the stretch covered by this prospecting the width, 
depth, and tenor of the placers are accurately known. The tenor 
of the placers, being confidential information, ctb.mot be stated in this 
publication. It may be stated, however, that at least 2 miles of 
ground on Goal Creek is considered to be suitable for dredging. The 
d d p  began its operations in the middle of this 2-mila stretch, on 

3 the northeastern third of the Malstrom Association, working up- 
stream. At this point the pay streak is considered to  have a width 
of 600 feet, though a cut only 300 to 400 feet wide was being taken 

t by the dredge, in order to leave dredging ground for the retnrn trip 
downstream. The resnlts of drilling also show that the pay streak 
ranges in width from 400 to 800 feet. 

At the initial site of the dredge the alluvial section consish of 
about 10 feet of p v e l ,  overlain by 7 feet of muck, but the dredge 
alsodinup about 2 feetof Mroc'k. This is also dose to the average 
thickness of the overbuden, but the drilling records show that the 
gravel ranges in thichess from 5 to 18 feet, and the overlying muck 
from 5 to 10 feet. The gold is said to m u r  not only on tha t~edrock 
and in its crevices, but also more or less throughout the overlying 
gravel. No assays of the bullion had h n  made at  the time of the 
writer's visit, but it is generally believed to hara a fineness of about 
876 parts of gold in a. thousand. 
The dredge on Coal Creek is of the pontoon typ ,  with a covered- 

belt stacker and a, hull consisting of 15 sections. It i s  operated from 
one spud, two born lines, and two stern lines. A seven-dm winch 
is used. The digging ladder consists of 62 buckets of 4 cubic feet 
capacity, but it. is handling aborzt 3,000 cubic yards to the 24-hour 
day. Wit11 this ladder the rlmdge can dig 14 feat below the surfwe 

T of the water, rand hence fo r  handling mmo of the deeper p u n d  OIL 
Coal Creek an extension to the presnt ladder may be needed. The 
trommel screen is 20 feet long and 5 feet wide, with holes grading 

rn from half m inch to 1% inches, and the gravel is washed by water 
from two nozzles at  the head of the =reen and five nozzles at the 
lower end of the screen. A fizzly is also used, with two small t~b les  
below it, dnmping into the well. Under the trammel is a Rolnles 
distributor, f d i n g  into six tables and two flumes on the starboard 
side and into five tables and two flumes on the port side. The power 
plant consists of two Atlas Imperial four-cylinder Diesel engines, 
of 135 and 90 hornpower, and the fuel cansumption ranges from 
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100 to la0 gallons a day, depending upon the speed at which the 
sn@nes are operated. The larger engine is used to  supply power for 
the main h l t  drive, which operates the digging ladder and the 
tmmmel screen. The smaller engine drives the belt stacker and two 
water pumps, which -hare operated by a chain drive. One of the 
pumps provides water at high pressure for the seven nozzles, and the 
other provides aluice water. A small auxiliary gasoline engine is 
used to operate a small centrifugal pump, which is used 4n the process 
of cleani~~g up. A 5-kilowatt direct-current generator, which is used 
for lighting the dredge, is ordinarily run off the main belt drive, but 
during the clean-ups it is ran by the auxiliary gasoline engine. A 
40-horsepower boiler is used in the fall, for thawing the pond. I 

The alluvium on Coal C m k  is Rozen and therefore has to bs 
thawed shead of the dredge. For this purpose a hydraulic crew were 
working upstream from the dredge, stripping and thawing. For t 
stripping off the muck, water is used from a ditch 2 miles in length, 
which gives a head of 85 fwt at the present aita of operations. In 
this work two giants with %inch nozzles are u d .  The gravel is 
thawed by mld water and circulated under pressure through pipes 
driven inta the ground after the muck has been stripped off. These 
p i p  a m  set in 16-foot squares, with one in each corner and one 
in the center. Water is mpplied at pressures ranging from 20 to 
45 pounds to the square inch, depending upon the available supply. 

This d d g e  was installed before a road had b e n  built up Coal 
Creek, and tllerefore all transportation from the river wm cflwted 
by means of caterpillars md trailers. Three Diesel caterpillam are 
now owned and operated by Gold Placers, Inc,, and by its affiliate, 
Alluvial Gold, Ine., which operates on Woodchopper Creek. On 
Coal Cmek a substantial camp mas built at the initial site of the 
dredge. Other improvements consist of a radio station CK'IEMS) 
quippad with a small Collins transmitter and a professional operator, 
for sending and receiving code mesages. A 32-volt KohPer plant 
supplies electric power for the radio statio~~ and for lighting the 
camp. A telephone line has been built from Coal Ceek  post ofice to 
the camp, and this is now being extended we&wsPd to the plant of 
Alluvial Gold, hc., on Woodchopper Creek. A b u t  30 me11 were 
employed on Coal Creek in 1936. 

W d c h o p p r  C m k  heads against the South Fork of Birch Creek 
tsnd Bows northeast to the Yukon River, parallel with and 4 to 5 miles 
west of Goal Creek The valley of Woodchoppr Creek bas not beon 
mapped by t h ~  Geological Survey, but the accompanying sketch (pb 
6) shows the drainage system of that part of the 1Voodchoppsr 
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Creek Valley where large-scale mining is now in progress. The 
drainage; and daim lines shown in this sketch were supplied by Allu- 
vial Gold, Inc., through the kindness of Mr. Ernest M. Patty, resident 
enginwr, The road that Ieads up Coal Creek runs westward ac~oss 
the ridge into the valley of M i n e d  Creek, down tht stream to 
Woodchopper Creek, and thence up that stream to the new mining 
camp. 
The valley of Woodchopper Creek, at least in its lower or north- 

eastern end, i s  asymmetric in crass section, with a steep mall forming 
the southeast side. The gradient of the stream is said to be about 2 
percent. Woodchopper Creek has severaI mall tributaries, of which 

,? the most important so far as mining is concerned is Mineral Greek, 
which enters from the southeast side of the valley about 5 miles in an 
air line from the Yukon River. Another tributary of Woodchopper 

t Creek, on which some mining h s  been done, is Iron Creek, which 
enters from the same side of the valley about 1% miles upstream from 
the mouth of Mineral. Creek. Remnants of high benches are visible 
at many localities on Woodchopper Creek, from the mouth of Mineral 
Cmk downstream 

The bedrock formations of Woodchopper Creek are more or less 
similar to those which occur on G a l  Creek, but they differ in some 
respects. The Mrmk nt  the mouth of Woodchopp,r Creek consists 
of lava flows of Middle Devonian age, and upsheam from these owme 
black slates of Lower Cretacmus age. Unlike their occurrence on 
Coal Cseek, these Lower C r e h m a  rocks crop out for only about a 
mile. Southeast of them is e wedge of crystalline limestone, of 
undetermined age, which, however, resembles some of the limestonas 
found in the Mississippian sequenee at other placses in the Yukou- 
Tanana region. Upstream fmm this limestone the bedrock for about 
a mile consists of chert and chert conglomerate, of lower Mississip- 
pian age. Upstream from the Mimissippian rocks there occur the 
Tertiary conglomertttes and relahd pocks, which here as on Coal 
Creek a m  t h ~  proximah source of much of the plawr gold. Tho 

9 aontact between the Missisaippim and the Tertiary rocks crwes 
q Mineral Creek about half a mile above its mouth and crosses Wood- 

chopper Creek about a mils above the mouth of Mineral Creek. Tlle 
i, gold placers of Mineral Creek, therefore, lie in the zone of and down- 

stream from the Tertiary mch; and the same is true of that part of 
the valley of Woodchopper Creek, -where Alluvial Gold, Inc., 1s oper- 
ating. Upstream from the Tertiary rocks the quence of rocks is 
much the same as on Coal Creek except that the widths of the several 
bands are different. 

Some mining has been dona on Woodchopper Creek since 1898, but 
this stream has never h n  a large producer. In fact, most of the 
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gold from the valley of Woodchopper Creek has c o m ~  from Mineral 
Creek. About 1% mil= above the mouth of Mineral Cmk, how- 
ever, the valley floor is half a mile or mom wide. Here, at the 
moukh of h a  Cmlq the Discovery claim is located, and in this 
general ~cinity, as well as on Iron Cmk, small-scale mining has 
been &ed on intermittently for many years. It is in this general 
area that Alluvial Gold, Inc., is now operating, and for this work 
the oompny has obtained control of all the claims in the valley floor 
for lyZ miles upstream and domnstream from the mouth of Iron 
Creek. 

A dredge was built during the winter of 193G37 for operation at 
this sib, beginning in 193'7. At the t h e  of the writer's visit in 1936 
the work then in progress consishd in clearing the ground for a 
camp and in building a diWl for hydraulic operations. This ditch 
is 3 d e s  long and will deliver water under a head of 157 feet at the 
initial site of the dredge. At least 2 miles of dredging ground is 
h o w n  to be available upstream from the place where the dredge will 
bqpn to dig. The width of the pay streak is probably wider than 
on Coal Creek, but the alluvium is considerably deeper, and for that 
reason this dredp will be equipped to dig 25 feet below the water 
line. The gravel is mid to range in thickness from 11 to 30 feet, 
and the overlying muck from 5 to 20 feet. The deepest hole sunk 
during the drilling of this dredging groulld had a depth of 54 feet, 
The methods of work will be the same as on Coal Greek, anti all sup- 
plies and equipment will be freighted by vay of the new automobile 
road that comes up Coal Creek. About 22 men were employed at 
this camp in August 1936. 
In 1937 the dredge on Woodchopper creek' was completed, ltnd 

began to operate sometime during the fimt week in July. At the site 
where the dredge was built the pay s tmk is 600 to 700 feet wide but 
in places is mid to be ns much as 1,000 feet wide. The dredge began 
tm ope& along the mntliemst side of the pay streak, working up- 
stream and taking a cut 400 feet wide, tl~un allowing a cut 200 to 300 
feet wide for the return trip. The drilling m far done in the pay 
streak of Woodchopper Creek indicates that the ground is somewhat 
higher in grade than on Cosl Creek. Tha gold is of exceptionally 
high grade, as the first returns on the plncer product show a fineness 
of 933 parts gold in a thousand. Both this dredp ;end the dredge 
on Coal Cmek handled about 2,700 cubic yards of gravel a day, 
d&g the seaeson of 1937. 

M i n o d  Creek is a tributary of Wmdchopper Creek, about 2 
miles in length. In the lower reachas its valley is a narrow gorge, 
with s Boor about 75 feet wide; but about a mile upstream the 
valley becomss mom open and the width of the door incnzasea to  75 
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yarda. Several benches occur in the valley of Minernl Creek, but 
some of t h w  are W r m k  surfaces that do not show in the p m n t  
valley waIls. Most of the mining on Mineral Creek has been done 
a b u t  half a mile from its mouth, clam to the mouth of a small 
tributary called Aliw Gulch, which entera from the southwest, 

Mineral Creek was staked in 1898, but mining did not begin until 
some. years later, Little work is now in p r o p s ,  and the creek has 
not been visited by the writer sin% 1926. At td iat time a pay streak 
100 feet wide, in the present valIey floor, was being worked by hg- 
draulic methods; but gold in paying quantity had also k n  discov- 
ered on a low M r w k  bench along the northeast side of the present 

. I .  creek and about 20 feet vertically above it. At the site of mining in 
the creek the alluvial ~ection consisted of about lQ feet of p v e l  and 
muck. One of the features of interest at this llocality was the un- 

+ covering, by mining operations, of the contact between tha chert 
cumglomerah of Mississippian am and the overlying Tertiary con- 
glomerate. Another feature of interest is the high grade of the 
gold recovered from this cmk Three assays of the bullion pro- 
d u d  in 1919, 1921, and 1926 show a weighted mean heness of 925 
parts of gold and 73 parts of silver in a thouaand. 
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