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PREFACE. 

Th-a facts and conclusions mt forth in this bulletin are based on 
geologic exploreations in the Yukon-Tanana region, of which the 
Fairbanks quadrangle formu a part, begun by L. M. PFindle in 1903 
and continued by him until 1909. During this work emphnhs was 
laid on the study of the larger geologic problems and on the investiga- 
tions of the nurifemts gravels, and to these objects areal mapping was 
subordinated. For this renaon the fieid obwrvations, even in some of 
the bst-known parts of the quadmnglg am by no means complete, and 
themfom the distribution of the geologic unite into which the rocks of 
the quadrangle h v e  been subdivided is by no means definitely estab- 
lished. But as it is believed th,hat even an incomplete mRp may be 
uwful to the prospector i t  has appeamd better to publish the accorn- 
panying map (PI. VIII, in pocket) in i ts present inexact form mther 
than to defer itq publicatjon 11nt il mveral more years of investigation 
ham made i t  posaible to decipher the numerous intricacies of the 
geology. Only by means of such an investigation can a complete 
end accurate geologic mnp be prepared. 

Those who may be led to believe that the m u l t s  are not commen- 
surate with the time spnt  in t,he survey aft! reminded that the area 
hare mapped is about twelve times as large as the average quadrangle 
in the Statm; also that on this area Iew than 250 days was spent, 
about half of which was devoted to detailed work in the vicinity of 
Fairbanks. 

Comidersble time has k n  spent in investigating the region adja- 
cmtto Fairbank Unfortunately, as this region EiesentireIy within 
tbe area of the older schists, its study yielded but few data thet muld 
help in dwiphering the str~tigraphic sequence and structure of the 
rest of the qnadrangle. Moreover, it is e, tie.ld in which outcrops are 
few and am in large part deeply wealthered. 

Oa the other hand, the extensive mining operations in the Piciaity 
of Fairbanks have yielded much information as to the .distribution 
of the alluvial gold. Therefore the part of the paper dealing with 
these gold placem is presented with more contldmce of its accuracy 
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than is felt in regard ta the rest of the report. It is hoped that the 
f~cta wt forth may not only be of immediate pmctical'importance to 
the Alaskan mining industry but may tllso &e of more p m n m t  
value as a contribt~tion to a knowledge of the mode of ~ ~ n m  of 
gold placers. (See PI. XI, in pocket.) 

The marked progrws of auriferous quartz mining in the Fair- 
di~trict since the completion of Mr. Prindle and Mr. HrrtzSs field work 
made further investigations very dwimble. Therefore Philip S. 
Smith was detailed to make this investigation. As no money was 
available in 1912 until midsummer only a brief time wuld ba devoted 
to the work, but in spite of this Mr. Smith W A ~  able to mll& a large 
amount af new data bearing on the occurrence of the auriferous lodes. 
Deley in the publication of this report hae made it possible to inmr- 
pomb in it &. Smith's results. (See pp. 15%21&.) 

The interpretation of the data wlating to anrifemus gravels hem 
presented indicates that the placer-gold reserves of the Fairhnks dis- 
trict, even if only those deposib that can be mined by methods now 
in use are considmd, are still very large, It indicates also that there 
are still larger deposits of nuriferoue gravels whose content of gold 
is so small that they can be profitably handled only by improved 
methods of mining. Them facts and the existence within the guad- 
mngls of extensive alluvial deposits, which hsve not heen thoroughly 
prospected, make the outlook for placer mining in this region ex- 
cdingly  hopeful. Tt is therefore by no means certain that the 
placer-mining industry will continue to dedine as it has declined in 
the last two years. It should be added, however, that a larm expan- 
sion of the placer-mining industry in this field a n  be brought about 
only by lessening the operating costs through improved meam of 
communication. 

Of the auri femua-lode mining industry it is not possible ki speak 
with so much confidence, for the causes that determine the occurrence 
of such deposits are more complex than those that determine the 
occurrence of placers. As compared with alluvial mining, the lode- 
mining operations have been insign$cant and have yielded no great 
b d y  of facts upon which to base conclusions as to the persisknoe of 
the I d a .  The facts presenbd in this mport, however, show that the 
geologic conditions on the whole appear to be favorable to the oocur- 
renm of lode deposits and that these are not limited to the lmlities 
near Fairbanks which have been prospected. 



A GEOWGIC RECONNAISSANCE OF THE FAIRBANKS 
QUADRANGLE, At&KA. 

EARLY EfCPLORATIOWS. 

The a m  covered by the Fairbanks quadrangle (PI. I, in pocket), 
which is near the center of the Yukon basin, first became known to 
the Russians by the reports of natives who visited the trading posts 
on the Yukon, Soon after the transfer of the territory to the United 
States and in the early seventies prospectors ~ n d  traders Pisited 
Tanttna River, but they left few records of their journeys. Some of 
these men made the fimt discovery of gold in inland Alaska1 on 
Tanana River. Many years elapsed, however, before the m i n e d  IB 
sources of this district attracted any attention. The first definite in- 
formation concerning Tanana, River was obtained by Allen in 1885 
in the course of his rernerkabla Alaskan explor~tions.~ Allen made a 
sketch map of the river, and his report contains meny valuable abser- 
vations 

Spun's investigation of the Yukon basin: made in 1898, did not 
extend into the area here under discussion, but his account of the 
geology of adjacent areas throws much light on the general geology of 
the Fairbanks quadrangle. Bmoks,' who accompanied W, J. Peters 
in his wmey of the Tanana in 1898, was the first geologist who actu- 
ally visitd any part- of  the fair bank^ qnadmtngle. Two years later 
Brooks traversed the western matrgin of the quadrangle: and in the 
same year Colliere obtained additional information about the geolo&y 
along Yukon River. 

I P e t d ,  Iwa. Report on popalutlon, Indastriem, and m m m e  of AInaka: %nth Cennus 
U. B., 1884, p. 6. 

'Allen, H. 'P., Report ot an expedltlon to tha Copper, Tenan% nnB m k u k  rIvera in 
the Territory ot Al* 1887, 172 pp. 

*8pnrr, J. E., Geology of the Yukon gold dbtrict: Elghteenth dna Regt. O. I. Wl. 
Survey, pt. 3. 1898, pp. 87-302. 

"rook, A. H., A recomaI88ance in the White am3 Tanana rker badne, Illask& in 
IggS : Twentieth Ann. Rept. T!. R. Oeol. Survey, gt. 7, 1900, pp. 4ZM84. 

B m h ,  A fl., The Mount McKinley reglon, Alaska: Wf. Paper U. 8. Geol, Barmy 
No. 74 1931. 

. a  ColHer, A. J., Tbs ma1 sesoums of the Yukon, ATrska: Bull. U. €3. -1. Burvw NO. 
am, led% 
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S y 8 W W  auwey8.-M& systematic work was begun in this prov- 
ince in 1903, when the writer waa detailed to study the geology of the 
yukon-Tanana region, which is bounded on the east by the interna- 
tional boundarg, on the north and west by Yukon River, and on the 
south by Tanana River. This province iRcIudes an area of more thsn 
50,000 square miles, and the seven ~mna devoted to its investiga- 
tion are far from d c i e n t  to permit more than very genml state- 
ments regarding its  real, stratigraphic, dructural, tlnd economic 
probIerns. The difficulties were jncreasd by the fact that much of the 
field work was done before the topographic base map had been pre- 
pared. Therefore the geulogisb have b n  forced during much a£ 

. the investigation to obtain locations by foot traverses and to trust ta 
the accuracy of these to adjust the geology to the barn map. Only 
the region immediately adjacent to Fairbanks has been examined in 
detnil, and there the nahartl rock exposu-.es RE so pmr as to make 
their interpretation anykhing bat satisfactory. Some of the results of 
these gologic sumeys, as well as those of the investi@ioas of the 
surface, begun in 1907, have been published in the follming reports: 
The gold placertr of the Fortymile, Blrch Qteeir, and PlaLrbaaa regIms, by 

L M. Prindle. Bulletin 251, 1908, 89 pp. 
Yukon placer fielda, bg T,. Bf. Prlndle. In BuUetin 284, 1W, pp. lW13l. 
leconnaimnce from Circle to Fort Ramlin, by R. W. Stone. In Bulletin 2S4, 

1m, pp. 12R-132. 
The Yukon-Tanma regfon, Alaeka : Demtptlon of the Circle qundrawle, by 

1,. M. Pdndle. BullMn 295, IsDB, 27 pp. 
The Bonnlfleld aed K a n t l h  r d w s ,  by L. 31. PrIMle In ~ullatjn 514, 

lm, pp. 206-22.8. 
The Clrcle precinct, -aka, by 4,8 B m k a  In BulIetln 314, XW, pp. 187-204. 
The Yukon-Tanana mglon, Alaska: Deserlptlon of the Fairbanks nnd Rampart 

qnadranglers, by L. 11. Tdndle, F. b. Hem, and C. C. Covert. Bulletin a%', 
1808,102 PP. 

m r r e n c t  af gold h the Inkon-Tanana reglon, by L. N. PrlndlE In Blllletfn 
345. 1908, pp. 179-186. 

The Fortyrnlle guld placer di&rict, bs I& M. Prtndle. In Bulletin 345, 1- 
PD. 187-187. 

Water  upp ply of the Falrbanka dietrict In lRO'I, by C. C. Covert. Tn Bulletin 
345, 3908, pp. I#-mS. 

Vater-mpply in~estigatfnna In Alaska, 1 W  and 1007, by F. F. Henhlhaw and 
C. C. Covert. Water Supply Paper Zl8, IB38,156 pp. 

Water-supply inw?stigatlona la Yukon-Tanma -on, lsOf and 1908, by C. C. 
Curert and C. EZ Ell~worth. Water-Bupplg Paper 228. lm, IW pp. 

Tha Fortymile quadrangle, by L M. Prindle. Bulletln 37& 1900. 62 pp. 
Tbe Falrbatnks gold-placer region, by XI. M. PrlndIe and I?. J. Rat& In Bnlletln 

379.1009, pp. 181-m. 
Water supply of the Yukon-Tanana rebon, 1807 and 1808, bg (3. C.. C o d  and 

C. 1. Ellmorth. In Bnlletin 379, lm, pp. 201-228. 
Sketch of the ge~logy of the nurtbetstern part of the FairbanIra qnadraoglt% 

L M. Prhdle. In Bulletin 442, 3910, pp. 2 0 % ~ .  



At1rf@m5 pup& vdna o f  tbe Fairbanks dlstrlct, by L M. Frlndle. Zn Bulletin 
442,1mo, pp. 21-* 

Placer minlng In the Yukon-Tanana region. C E Ellsworth. In Bullettn 443, 
IOlO, pp. 234K245. 

Water nupplg of the Yukon-lknana reglm. 1909, bg C. E. m s w o r t h  In Bnlle. 
tln 442,1810, vp. 551-2M. 

Phcer mining in the Takon-Tanann reglon, hp C. E: Ellaworth and G. L Parker 
In Rulletln 4B3, 1911, m. f S72. 

Water supply d the ~nkon- anm ma d o n ,  1910, by C. E Ellmorth ana G. L 
Parker. In ?3ullettn 480, 1911, pp. 137-217. 

Water mpply of the Fnlrbanks, &Ichaket, and Clrcle digtrlcts, by C. E. Ells- 
worth. I n  Bulletin 620, 1912, pp. 246-270. 

. Sydematic h p q p p h i c  mapping was begun in this field in 1803 
and continued until 1910, when a reconnaissance survey on a scale 

F I ~ G R E  1.-Index map uhowing lacnhon of quadrangles end surveyed eras in 
l'ulron-Tannna regiotl. 

of 4 miles b the inch had been extended over the entire Yukon- 
Tanana region with the exception of the flats 1-ving in the great bend 
of the Yukon and parts of the Tanma Valley lomlmd. The maps 
resulting f m  these surveys are published on a scale of 11: 250,000. 
with 200-foot contourn The quedrangles, which am tha unita of 
pubIiatim, include 2" of latitude and 4" of longitude. (See fig. 1.) 
The following is a list of the published maps: 
Circle quadtLawle; wale, 1: 260,000: by T. GO, Gerdlne, D. C. Wlther~poon, and 

others Jn Bulletin 295, IN%. 
Falrbanh gnadrangle: male, 1: 2Xlf000; by T. G. QerdEne, D. C. Wltheqxmn, 

a. B. Ollvw, and J. R. Baplep. In Bulletin 337, 1688. 
Ifortsrnlle quadmngle; male, 1 : 20,ODO; by E. G. Bnmnard. In BulEetia 375,1909. 
Ramwrt quadrangle: scale 1 : 250,000: by D. 0. Wltbempooa and R B. Oliver. 

In Bulletin %97, 1908. 



FkIrbanlrs and ~ l m b  Ct& districts, fecom~twmm map; male, 1i2K0,OOO; 
by T. G. GerWe. In Bulletin W1, 1905. X o t  iswed ~ r a t e l y .  

Fairbanks s W a I  map; mle, 1 : 62,WO; by X. G. GerdZne and I(. H= Ra-t 
The RonniBeld regfon, mmalasance map; scale, 1 : 2M).OIK); by J. W. Bagleg, 

D. C. Wltherspwm, I=. E. G W ,  R B. Oliver, and D. L, Reabnro. h Rull;a 
tin EOl, 1912. 

me following am still in prepadon: 
Upper Tanana-Ximr and Ladue Creek e m ;  Wle, 1: 280,000; by D. C. 

Wfthempoon and 3. W. Ba gley. 
Ruby Creek to Editarod, reconnalsriance map: male, 1: ~ , 0 0 0 ;  by C. 0. 

Andermn. 

The pa.& mport.-The actu~l hsis of the present mprt mn- 
sists of work done at  different t,imes during %vend yeam. Tn d y  
two years-1908, when the Fairbanks district naa studied in some 
detail, and IsOD, when an areal reconnaissance was made of the por- 
tion of the Fairbanks quadrangle lying between Yukon and Tanans 
rive-has the entire field season ((about two ~ n d  one-half months in 
each year) ken devoted entirely to the area under consideration. The 
rest of the material was derived largely from geologic reconnaissance 
trips of the writer made in the years 1903 to 1907, inclusive, and 
in 1909, and from mom detailed work in the Fai~brtnks district 
in 1908, though fm use has been made of all Sumey reports h r -  
ing on the &on. The writer wm a&stad in 1904 in a recon- 
naissance from Eagle to Fairbmks and Rampart by F. L Hes, 
in 1905 in a mnnaissance from D~wgon to Fairbanks by Adolph 
Knopf, in 1906 in a reconnais9&n~~ of the Bonnifield and Kan- 
tishna regions by C, W. Blair, in 1908 in the detailed stndies of 
the mining district adjacent to Fairbanks by F. J. Katz, and in 
1909 in areal reconnaissance of the Fairbanks quadrangle by R. L. 
,Tohnson. Spe~ial  aclmowledgment is due to the miners for their 
helpfi~lness in the field and their readiness to respond to all requests 
for information. 
In the detaild surrey of the Fairbanks district (Pl. 11, in pod&) 

Mr. Kate studied the gold-placer deposits and methds of mining, 
and the writer investigated the W m k  geology. A similar sub- 
division of the &ce work was made. Mr. J o h n  also rendered 
vraluable aid in the ofice work inddentaI to the preparation of this 
rep&. For a m  in the northern part of the Fairbanks quadrangle 
data were procured by R W. Stme in 11905, and b t h  his published 
report and his unpubliahd notes have been freely dmwn upon. 

The present report comprises a general dmiption of the geologg 
and mineral resources of the Fairbanks quadrangle md a more de- 
tailed description of the geology, mineral m u m ,  and mining 
developments of an area lying adjacent. to tbe town of Fairbnks 

W w ,  a. W., g e ~ o l m ~ c a  from Circle to Fort Hamlfn: Bull. U. A. &OR. Burvcp 
No. 284, 1908, pp. 128-1 80. 



,About one-quarter of the Fairbeds quadrangle lies south of Tanana 
River, but this part will not here be considered. It has recently been 
iavestig&d by Capps, to w h m  report1 those interested in this part 
of the field are referred. 

Even had the conditions for gedogic work been all that wnId have 
been desired, the size of the area explored and the short time available 
for field work precluded more than fragmentary resnIts for most of 
the ares. An important body of fact, however, was collected regard- 
ing the geogmphlc features, the nature nnd material relations of the 
diffemt hnds of bedrock, the charackr and distribution of the 
deposits overlying the bedrock, the accurrence of gold, and mining 
developments in progress, the consideration of which forms theobject 
of this report, 

GEOCfRAPHT OF THE TT3XON-TANANA REGION. 

The Y h - T a n m a  region, which includes the Fairbanks quad- 
rangle, forms p r t  of the central plateau province of Alaska. (See 
PI. 111.) It is sn upland, which may be termed a dissected plateau, 
diversified by many broad valleys and their smaller tributaries and 
characterized by broad, fiat interstream areas (PI. IV, A ) ,  above 
which rise numemua rounded domes and some rather large mounhin 
masses. (See PI. X, B, p, 40.) The surface of the upland maintains 
remarkable uniformity of altitude throughout considerable areas; 
it stands at aa altitude of 3,000 t~ 3,500 feet in tbe eastern part of 
tha region, gradually falls o$ westward to the vicinity of Fairbanks, 
where it is only about 2;000 feet in altitude, and rises again t o  3,000 
feet near the Yukon at Rampart. In many parts of the r@on Aat- 
topped spurs stand below the general level of the plateau. 

The domes, which rise above the general level of She upland, are 
irregularly distributed and attain altitudes of 4,000 to 6,000 Ifset. 
Some mountains with well-defined crest lines also stand 4,000 to 
5,000 feet above sea level ; among them are the Glacier Mountains, in 
the Fortymile region, 5,000 to 6@00 feet high; the Crazy Mountains, 
near Circle, 3,000 to 3,600 feet high; the White Mountains, in the 
Beaver Creek drainage basin (PI. I, in pocket), 3,000 ta 4,000 feet 
high; and the Sawtooth Mountains, near Rampart, nearly 5,000 f e d  
high. The domes are almost entirely composed of s h k s  of igneous 
rock and owe their present prominence to  the resistance to weathering 
of these rocks. Some of the mountains are made up of igneous rocks 
and gome of closely folded sediments, but in both types the relief is 
due to  the greater mistance to erosion of their constituent rocks. 
m8 Yukon-Tanana region is drained by the two livers f m  which 

it is named. At the international boundary the Yukon flows through - 
- ZCnpw, 8. R.. ma Bmuleld  region, illnsta : Bull. U. 8. Geol. g u m y  No. 60.1, 1 8 1 ~ .  
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a Wp-walled valley, w h m  floor stands about 2,580 feet.below the 
plateau level. Within the valley walls the river meanders over its 
flood plain. Thk of vglIey is mntinued to a point near the 
town of Circle, where lmth walls recede and the valley opens out 
into the broad Yukon Flats. Here the river widens and flows in 
many intricately minding channels. About latitude 65" 50' the 
Yukon leaves the flats and flows through a narrow, deep-walled 
wUey to its junction with the Tanana. 

Tanana River rises in the 71'mngell Mountains, far to the south 
of the Fairbanla quadrangle. Its two chief headwater streams 
taverm the X'utzotin Mountains through narrow valleys and debouch 
on a broad lowland, mhese they unite to form the Tanana. Below 
this junction the vnlley walls gradually contract, and as far down as 
the mouth of De l t~  River the Tmana flows throu~gh r series of 
connected steep-walled basina having a rectangular outIine. Relaw 
Delta River the south ma11 of the Tanane Val lg  recedes, and thence 
to the Yukon the river traverses a brod lowland similar to the 
Yukon Flats. 

Many streams riaing in the re@ here deecribd are tributary 
to Yukon and Tanana fivers. MmE of the larger rivers flow in 
broad alluviom-filled valleys whose walls ,rise by gentle slopes to 
tha plateau lewl. Fortymila River is an exception to the m a 1  type, 
fw in: its lawer course it flaws between m k  walls which riw nhmptl~ 
300 or 400 feet to a bench that marh  an old va!Iey floor. Minook 
Cmk, near Rampart, also flows through a steep-wafltd vaIIey whose 
slopas rise to a prel-covered bench about 500 feet above the floor. 
The mester streams of the Yukon-Tanana region have a southwesterly 
course mughly paralleling the Yukon Valley below the biq bend s t  
Fort Yukon. 

BEOGlUPITY OF T E E  FAIRBANgGf QUADRANGLE. 

The Fairbanks quadrangle lies between parallels 64" and 66" 
north latitude and meridians 146" and 150" west longitude. (See 
F1. 3, in pock&) It measures approximately 138 miles from south 
to north and 116 miles from east to west, and its total area is a b u t  
16,000 sqnare mil-. The quadrangle lies in the Yukon-Tanana 
region, which forms a part of the central platmu province of klasrka. 
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The surface of the Fairbanks quadmngle has an altitude a b ~ e  the 
sea varying from less tban 400 feet on Tanena River to  nearly 5@ 



feat in the S a m  Mountaha (Pk I and II, in pocket.) The 
mean altitude of the main valley floors is from 500 to 800 feet, of 
the ridges find gummits f ram 1,500 to 3,500 feet. Three topographic 
subdivisions am recognizable within the quadrangle ; named from 
south to north, they are the Tanana lowlmd, the upland north of it, 
and the Yukon lowland. A fourth province is the upland which 
bounds the Tansna Valley on the aouth and merges still farther 
south with the foothill belt of the Al~ska  Range. This fourth prov- 
ince, though in part inelud~d within the Fairbanks quadrangle, is 
outside the area here under discussion. 

TANAHA LOWLAND. 

At Delta River the Tannlla emerges from n rather ~ R T P O W  rdle~r 
to a broad flat, here called the Tanana lowland, which widens toward 
the Yukon, (See P1. 111.) This lowland is extended in the high- 
lands north of the Tanana by rnnny reentranh wwhich mark the valley 
mouths of the larger tributaries of the river. On the muth it is 
bounded by the upIand plateau already referred to. The largest of 
the northern reentrants is that. of the Tolorann Vallep, where rr lom- 
1and 25 miles wide stretches northward for 30 miles  EN^ of these 
tributary lowlands merges toward the north into the valley of a 
confluent stmam. 

The highland rim north of t.he Tmana lowland in general rise6 
steeply from the plain, and the river in mast places hugs it closely. 
The alluvium-floored lot~.lancE is here and there heavily t inbred 
and is dotted with numerous lakes and swamps, the remnants of 
former watercourses. Some Iow hiIIs that lie out in the flat Rrt! 
probably portions of a grad sheet that once filled much of itw 
upper part. 

W R Z I  f o l t m  OF TBE Trnbffa. 

The upland north of the Trlnana (PI. IV, A ) ,  which occupies much 
the larger part of the quadranglo, is a part of the Yukon-Tanan8 
upland and partakes of its general chnracter. Its dominant topo- 
p p h i e  type is one of similar flat or slightly rounded, even-topped 
ridjp, reaching elevations of 2,000 t o  8,500 feet above sea level, 
separated in most of the area by comp~ratively narrow, closely s p a 4  
valleys, 1,000 to 1,600 feet M a w  the leve1 of the ridges. (See PI. 
V, d.) - Similar ridges and similar valleys are monotonmsly re- 
peated throughout the greater part of the area between Yukon and 
Tanana rivers; they form about three-fourths of that part of the 
Fairbanks quadrangle lying between these streams. 

A second type of upland is that formed by the White Mountains 
and adjawnt areas in the ~orthe~stem part of the quadrangle and 
by the group of hills near the western border. These two ereas rise 
compicuously above the uniform level of the surrounding country. 



The White Mmtains  qmial ly form one of the most prominent 
and penistent groups of r idw lying between the Yukon and the 
Tanana. (See PI. X, A, p. 40.) 

The ridge and valley m ~ n t r g  breaks off rather abmptly on the 
north to Ithe level of the Yukon Flats and with Iea abruptness on 
t.he sooth to the Tanana Flats, which widely separate the highlands 
north of the Tanma from the ridges forming the foreground of the 
Alaska Rang-e. d large mntntnt from the Tanans Flats extends 
fnr northward into the western portion of the quadrangle and well- 
nigh separates the ridge land into two distinct parts. 

'I'he divide between the Yukon and Tanana d r a i n a ~  baaina is not 
marked by prominent topopphic features. It follows a. most ir- 
regular course, in places among the higher ridges and in places near 
the lowland. It pamllels to same extent the course of Tanann Rimr 
and the peater part of the drainage from i t  flows to the T~nana.  

The ridge nand valley type is best developed in the eastern part 
of the. quadrangle, where, throngbout large aress, the uniformitp 
nf ridge level is the predomhmt characteristic of the topgmphy. 
Few of the r i d p  nre sharp; manF of them, in fact, especially nesr 
the hmda nf vnlleys, fire conspicuous~p flat over areas of cor:sidorabla 
extent, while the valley bottoms are narrow. 

Isolated prorninencw, locallp known as domes (PI. V, B ) ,  m y  
of ihem Rat on top, rise tl. few hundred feet above the pneral level 
nf the ridgm, and lorn1 depressions known as saddles sink belm it. 
The pnernl northeast-muthwgst trend of the ridges is largely veiled 
by numerous b u l b  lateral spurs, which are mom or lws equivalent 
in nrnplihnde to  the main r i d ~ 9 ,  some being ewn larger. The aver- 
oge  elevation is somewha t higher along the northern part of the west- 
ern h n d n r y  of the qaadrsngle, where altitudes above 3,50Q feet are 
more common than alnoup t.he ridges adjacent to the Tanana, where 
fern elevations rise *hove 2,500 feet. (h PI. 11, in p k e t . )  Mmt 
of the ridges sIope rnther nnsyrnruetrieally to the valleys, one dope 
being genernllp rather steep (with a grade up to about 20°$ and the 
other being p d u a l  and merging into a gently sloping vnlley floor. 
Many of the valleys, though appmximateIy counterparts of the 
ridges, have a somewhat smaller development. 

The vallqs are 2,000 feet or mom vertically behm the ridge lines 
They are either narmwly V-sht~ped or amphithmkitl near their heads 
and mther symmetrical in their upper portions. Downsham they 
h o m e  open and increasingly unsymmetrical until they develop a 
valley door from a few hundred feet to a mile or more wide. (See 
1 .  , . The streems as a rule occupy comparatively namw flats 
on the steeper sides of the mlleys, and the valley floors, thoagh in 
some pIaces rwther flat, generally rise gradually to merge with the 
ridge slopes. 





Xn tbe w&m gtrtt of the quadrangle, nesrer the ~ m v e r p t  
tmrrses of Yukon and Tanana rivers, long, brad ridges with p d u -  
ally diminished height separate open, flat valleys. The northern edge 
of the hill countrp. sharply demarcated from the Yakon Flats save 
for low, flanking ridges and mmpnrstively intact except where cut 
bp Beaver Rirer, is fluted bp the deep, narrowly V-shaped mlleys of 
many minor, stwarn& The ridge country facing the Tanana, on the 
contrwv, is diwidd fRr into the interior of the quadrangle by rnmy 
ope11 valleys thnt flare widely toward the Tanana Flats. 

Of the areas that rim above the general level, the White Mountains 
are the mmt conspiclrotrs. Their ridges are sharply demarcated 
fmrn the sumundinp county,  the higher ridges rising 3,000 feet or 
more above the level of the valleys at their base. They form a p u p  
of ridges trending northeast ant? southwest and terminating to the 
muthwest in R ~ h ~ r p ,  narrow ridge overlooking Beaver Creek. The 
uneven ridges exhibit n variety of forms. In p l w  disconnected, 

- 

precipitou,us musses of mck, rising above the general outline, impart 
to the,se mountains a jag-& appearnnce ~ls conspicuous as the whit& 
ness of the limestone composing them. (Sea PI. 5, A, p. 40.) Their 
rocky slopes are made FQS precipitous by the piles of debris into 
which they plunge, and thew in torn give place to gradual dopes that 
flatken toward the valley of Reaver Creek. 

P a y  miles w e t  of the Whit8 Mountains, beyond the inbmning 
ridge land, rises a p t ~ p  of prominent hills, the Sawtooth Mountains. 
These hills, together wit11 Wolverine Mountain, just off the western 
edge of the ares mapped, fo rm the most conspicuous topographic 
feature in the western portion of the Yukon-Tanana region. Their 
crest line is irregular ~ n d  studded with angular points. 'She upper 
slopes am telsteep and have furnished abundant accumulations of talng 
which p d e  into the more gradual gr;rasqp slopes that form their base. 

m o m  mT8. 

9%~ third topographic province-the Yukon Flstsrfringes the 
northern edge of the quadrangle. Its surface stands at about 600 feet, 
and to this level the upland falls by gentle slop. The Yukon Flats 
sre uusurveyed but am known to indude innumerable meandering 
stream3 with many lakes and swamps. Although the flats are tim- 
b e d ,  it is only near the watemums that the trees grow to consider- 
able &m 

m MLDTg or TEE 'PAWAXL 

Sotrth of the Tmana Valley tha main ridges flanking the northern 
h e  of the AIaska Range are comparable in altitude with the ridges 
already described. They have an east-west trend and am cut by the 
tmmverse stresms draining the Alaska Range, The valleys of the 
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major streams are narrow cenyons where they cross the ridges but 
open out in the intervening areas, coalescing more or less and forming 
&-west valleys that parallel the trend of the r i d e  

The drainage of the g~eabst part of the area between Yukon and 
Tanana rivers is controlled by the Tanana, the divide htween these 
two streams paralleling to a mnsiderable degree the course of the 
Yukon and lying mostly within the northern half of the quadrangle. 
The adjoining drainage system are most intimately interpwn.  
The drainage is for the mast part sharply depressed below the level 
of the ridges, a feature that is more psono~lnced toward the Yukon 
Flats; than in the ridges immediately north of the Tanana. The de- 
pressed character of the valleys persists nearly t5 their he&, where 
there is a more or less abrupt ascent to the ridge level. A large pro- 
portion of the valleys are markedly unsymmetrical in cros section. 
Some of them, especially those tributary to the Yukon, contain p v e 1  
benches. 

Mast of the streams head at about the wme level, have about the 
=me grade, and at  corresponding pmitions contain appmximrttely 
equivalent quantities of water. The reIatiom of the drainage sys- 
tems to one another, the p d c s  of the streams, the comparative 
elevations and grades of different valleys are all brought out on the 
map (Pl. I, in pmket), from which many other facts of economic 
importance can be determined. The feasibility of ditches or m d a  
or railways, for example, can be approximately ascertained by study 
of the map. 
The Ynkon Flats, on the north edge of the quadrangle, and the 

Tanana Flats, which form a large part of its area, are two of the 
rnoFst &piking features of central Almka. Both appear to be uncon- 
formabIe to the ridge land, but the change from r i d e  lsnd to low- 
land js the mow pronounced between the upland and the Ynkon Mats. 
Uneven and somewhnt ridged near the hills, the sparsely timbervtd 
surface flattens to form an ill-drained, lake-flecked lowland of seven1 
hundred quare miles. The drainage from the hills finds its way hp 
ilfdehed meandering courses to the Yukon, which hare spreads in 
many meandering channels over a width of many miles. 

The great mbayment extending northeastward from the Tamm 
Flats into the western portion of the quadrangle contains large a r e s  
of grass. Patches of spruce, birch, and aspen grow near the barn of 
the ridges, and narrow lines of timber mark the eaur9es of sluggish 
streams that e r a  the lowland in channels sunk 20 feet between silty 
banks. The surface, like that, of the Yukon Flats, is ill-drained and 
0cM with numerous lakes. some of than of considerable size. 



S a t $  of Tanana River the flats widen westward and cover an area 
so large that they form m impressive f o q p u n d  to the Masks, 
Bane .  The larger streams, coming swiftly from the mount* 1- 
veIociQ and meander more or lmq as they approach the Tanam 
Some of the small streams from the foothills sink belm their beds 
and reappear lower down their valleys. Much of the r m r b  is 
drained by small swampy ill-defined s t d a m s .  

The Tanana, like the Yukon, tends to become dfibnted into 
many interlacing channels, sspeciallg in the eastem part of t h ~  quad- 
rangle, where it~wstersflaw swiftly amongnumeroussandba~s. h 
places gide channels, like the Chens Slough, leave the mrrin river and 
flow for many miles in independent courses &fore rejoining it. 
Through the p a t e r  part of 'the western half of the quadrangle the 
river flows in a single channel. 

c m m  

GENEBBL W ~ D I T I O W B .  

The climate, although influenced by the position of the Fairbanks 
qudrangh in the interior of A . ,  far  from the coast line, bnd by 
the elevation above sea level, owes its most striking characteristics to 
the high latitude, The snowfall is not excsssive, but during the long, 
intensely cold winters the circulation of water is reduced to a mini- 
mum and the ground is frozen to  great depths, alluvial deposits hav- 
ing been reported to be frozen for more than 300 feet below the sur- 
face. DiBemnces in material, however, and in the position of the 
material with reference to drainage have to soms extent governed 
the distribution of frozen ground, and considerable amas of alIuvia1 
deposits are unfrozen. 

Motwithstanding the continuance of iampemture far below freez- 
ing, with ice an the larger streams and lakes to a thicheas of 5 or G 
feet3 much weter circulates, frequently breaking through ice already 
formed and overflowing, thus thickening the ice by 3uecessire accu- 
mulations on the surfnce. On the larger streams such overflows arp 
m s o u m  of delay nnd danger in travel, and on the smaller streams 
they form great deposits of ice that may linger till late in summer 
and interfere with mining. 

The dates at which the rivers h o m e  closed to navigation by ice 
and open again in the spring are fairly constant from year to year. 
The last b a t s  h m  Fairbanks in 1906 for Dawson and St. Michael 
are reported to have left on Septembr 24 and October 2, respec- 
tively ; in 1907 on Septernbr B and October 2, The earliest and 
l a k t  reported dates for the. dosiw of navigation at  Fairbanks for 
the years 1901 to 1907 inclusive are M r  14 and November 23 ; 



at Fort Gibbon, on the Yukon, for the same period of yeam, O c b  
her, 15 and Novgpnber 9. The Yukon and T~nana break up at d a k  
hriging from May 10 to May 15. A few dsga after the im bmaks 
the rivem are generally clear of ice. 

T h e  conditions in summer are similar to  thaw prevailing in tern- 
perate regions except fop the l o ~ r  days and shorter seasons cbarac- 
teristic of northern latitude% 

JAN. FEB. MAR Am, MAY JUUE JULY nut. SEPT. Om. PIW. QEC. JAN. 
0 0 

mot-M 
Mean monthly precipitation in inches 

The data available regding temperature and precipitation have 
been assembled by Mr. Kata (Sea fq. 2.) T h e  rmrda show frosts 
in June and July, but as R rule  .killing fmsts do not occur in these 
months. The last killing fmsts are likely to occur between Map 15 
and some date early in June. At Fairbanks and Fort Gibbon the 
h t  fall frost canes about. August 15, and at Rampart, and Fork 
Egbert about A u p t  1. Killing fmds come somewhat later. 



The EBirbanks district is jn the eastern portion of the &' interior 
climatic province? d i m u ~ d  by Cleveland Abbe, jr.: after a dudy 
of climatic m o d s  including the year 1902. Since that time more 
mods have hen obtained at  Fairbanks, on Tanana Kiver, and at 
Fort Gibbon, Rampart, and Fort Egbert, on Yukon River, and less 
 ati is factory records a t  Circle and s few other point& A thorough 
discussion of the climate is still impossible, because the mcord~ are 
yet incomplete and cover only a few years. The tables which fol- 
low am, therefore, presented with only brief comments. They are 
compiled from the United States Weather Bureau records, supple- 
mented by a few data on precipitation collected bp hgdmgrapllem 
of the Geological Suwey. 

The greatest extreme annuall mnge in temperature shown in the 
tables is 164" at  Rampart, and the Jeast extreme annual range is 180" 
at Fort Gibbon. The extreme monthly ranges are also large. The 
greatest occar in January and February, and are 92" at Fairbanks, 
97" a t  Ramparb, 98" at Fort Gibbon, and lOl0 a t  Fort Egbeft. The 
lertst &mne monthly ranges occur from June ta October md are 
betmeen 27" in June at  Fnirbanks and 41" in October at Rampart, 
The highest temperatures recorded are 8e0 in July a t  Fairbanks, 

WC in June at Fort Gibbon, 96" in August at  Rampart, and 92." 
in 3uly at Fort Egbert. It will be seen from the tables, however, 
that these are exceptionally hi&, the mean maximum July temper- 
~tures being below 80". Jannary is the coldest month, with the 
extreme temperaturns of -65" a t  Faifbrtnks, -68' e t  Rampart, - 7 6 O  
at Fort Gibbon, and -76" rt Fort Egbert. The highest .absolute 
minimum recordd for any winter at, these stations is -48". 

The mean annual temperntnres, which are v e q  unsntiafactorily 
determined from these meager records, are 24.7" at  Fairbanks, 22.1" 
at Fort Gibbon, 16.3" at  Rampart, and 22.9" at Fort Egbert, 

-- 
1 Brocrks. b H., The geography and gwlogy O t  Alaska : Prd. Paper U, B. MI. gamey 
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The region is semiarid. The average ~nnual rainfall. (rain and 
melted snow), computed from the fragmentary records, i~ 11.13 inches 
at  Fairbanks, 11.80 inches at Fort Gibbon, 13.18 inches at- Rampart, 
and 11.79 inches at Fort Egbsrt. The greatest annual rainfal? 
recorded is 18.71 inches at Fairbanks in 1907. The rains are 1-ery 
local, are small in amount (rarely measuring as much as 0.6 inch nt  
a time), and are of short duration. From June to September, particu- 
larly July and Augu& is the wamn of heaviest rainfall; from Feb- 
ruary ta April that of least precipitation, There are about 80 rainy 
days in the year, of which half m r  in June, July, August, and 
September. 

hedpiiaiawt r r m d e  al Fdrbaak8. 
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Vegetable life is nbundant throughout most af the Fairbanks 
quadrangle, its distribution being controlled largely by the altitude. 
(See PI. VI.) Timber line is approximately 2,500 feet above sea 
level, and the only areas pmctically bitre of vegetation are ihe highest 
rocky ridges The broken bedrock forming the surface of most of 
the ridges from 2,500 to 3,500 feet above sea level is covered by only 
a thin mantle of vetation, composed of low bush+ gmw, and mom 
with some mom or l e s  stunted spruce. The dwarf birch is one af 
the commonest buahe~, and dwarf willows only a few inchea high 
appear numerously among the grass md blueberry bushea. The lower 



ridges and spurs are covered with a dense growth of small spruce 
and abundant moss. 

On the slopes of the lwger wllys m d  on portions of the valley 
floors t imbr is more or less abundant, bat in the quadrangle as n 
whole the sapply is rather small. Spruce, poplar, and birch are 
the mmmonest and, with mme tamarack in the southern ralley~, are 
practically the only trees. Timber is m m  plentiful toward the 
Tanann, and in some of the valleys near that river it is mmparntivelp 
abundant. SpAce predominates. Mast of the fmes are less than a 
foot in diameter, bnt, many in favored lmlities attain 2 feet, and 
one spruce observed by the writer in the valley of Go1dst.mum Cmek 
was 3 feet in diameter about 3 feet, ahve the ground. 

Tirnlxr suitable for mining purposes grows in parts of the stream 
flats of most of the streams throughout the a m ,  and some spruce 
timber is available in most of the valleys nearly to their heads. In 
some localities the largest timber grows near the timber line, the size 
gradually diminishing toward the dream flats. The dream flats of 
the smaller streams are generally covered with strips of milloms and 
dders mhicl~ contrast ratherastrongIy with the vegetation of the 
slopes arid form a characteristic dement in the landscape, being esp- 
cially ~rorninent in the autumn, when the fro&-tinted leaves of the 
willows become a brilliant yellow. 

Among the most characteristic ~ n d  genedly distributed forms of 
vegetable life are moss and lichens of many varieties. Some, on 
which the caribou feed, grow in the areas above the timber line; 
others form a pmticauy continuous mantle in the valleys. The moss 
has some economic uses; it has been utilized for mofing and chinking 
cabins, for stopping leaks in ditches, and for filtering water from 
sediment for use in the boilers connected with mining machinery. 

Feed for horsea is generally common on the southward-facing slopes 
of valleys, and gmss cowrs large areas in the Tol~vana Flats. 

Blueberries are found in abundance throughout much of the area, 
and carlbnnts, cranberries, and red raspberries are locally abundant. 
It has been demonstrahd that msny vegetables and p i n s  can be 
p w n  successfully. Large areas in the Tanana Valley and adjacent 
+on are favorabIe for cultivation, and considerabla land is being 
taken up for ranches. A Government farm hes been in snccesful 
operation near Fairbanks for several yews, and farming ia being 
profitably done on many private ranches, which supply the locnl 
markets with potatoes and other vegehbles and ralm with hay. 

Trlmads upon the h e  growth of birch and spruce in valleys where 
mining is in progress am resulting in mpid defomstation, and this 
p-ss is greatly accelerated by the forest fires that occur narly 
every seawn. 



-mow Mm mAL IrmuaTBrEs. 
The bwn of Fairbanks, located on a slough of Tanma River 

(Pls. I and II, in pocket), is the mmercial  center of the most im- 
portant part, of the qnadrnngle, namely, of the placer district which 
lies close at  hand. Its permanent population numbers probably sev- 
eral thousand. Chena, the second largest town in the qu~drangle, 
mith a population of averel hnndrd, is situated on Tanma River 
where the dough connecting mith Fairbnnks discharges. Many 
smaller settlements haye been established in accord wit11 the needs 
of the plnmr-mining industry, sereml being lmkd on Tanana River. 
It is probable, however, that the total permanent population of the 
quadrangle outside of F~irbanks  and Chena does not exceed 9,000 
pemns. In addition there is an influx each summer of transients, 
w h m  number varies with the demands of the mining industry or 
with the excitmnent e a u d  by new discoveries of gold. The sam- 
mills in the Tanaria Vallev and the near-by region supply the local 
needs for lumber, and the neighbring ranches provide potatoes, 
vegetables, hay, milk, nnd eggs. With an excellent local market, 
competing only with supplies briught in at heavy expense, farming 
bas been very profitable, and the further expansion of the industry 
is dependent only on the continued prosperity of the mining opera- 
tors. Outside of the articles mentioned above, the repon supplies 
nothing but fish and game and some wild fruits. Fur-baring ani- 
mals rare too scam in the immediate vicinity of the mining camps to 
supply even the local demand. 

Fairbanks is an attractive town, built on the flood plain of Tanana 
River and provfded with all the essgntinls and mRny of the luxuries 
of modern life. 3t has two banks, several hotels and newspapers, en 
electric-light plant, and a telephone system that connects with the 
pI-r camps of the vicinity. The military telegraph lines keep it in 
touch with the outside world. 

Mmms OF COMlbm~CATIoN* 

The transportation of freight fmnl points on the Pacific mast to  
the Fairbanks region is accomplished by way of Dawaon and the 
upper Yukon and by wag of St. Michael rtnd ihe lower Yukon. 
Freight brought by the largest boats plying an the Yukon must ttrans- 
ship at Tanann to boats of lighter draft. Transportation rates from 
Seattle during 1908 averaged about $75 a ton on ordinary freight 
and $625 to $144 for a first-class passage. At least three weeks is 
required from Pacific coast points to Fairbanks by either route, The 
rmppIies are brought by steamer to the towns of Ghena and Fair- 
banks, which are the intermediary points between the outside world 
and a- where mining is in prop= ,  The areas of present im- 
prtanw are well within nhont 30 miles of them supply points. 
Socall transportation is afforded by the Tanma Vhlley Railroad, 



about 45 miles long, extending &tween Fairbanks end Chenrt and 
from an intermediate point to Chatanika. This railroad (P1. XII, B, 
p. 86) and a qystem of e x d e n t  wagon roads greatly facihhte the 
transportation of the heavy machinery rendered necessary by p r ~ e n t  
condit.ions. Through their agency the freight rates from Fairbanh 
to the creeks, which were formerly about 5 cents a pound in winter 
and 25 cents a pound in summer, hava been reduced to a few wnts a 
pound for summer freights to the most extreme points. 

Through the improvements the Alaska Road Commission has been 
making the VaIdez trail has become the important winter route from 
Fairbanb to the coast and has been changed to a wagon road that is 
available for summer tmvd alsu. The region, however, is still de- 
pendent for the most' part on mutes that are available during the 
summer only, and travel is often subjected to costly delays in the 
spring by low water in the upper river and by ice in Bering Sea. 
A direct route, open throughout the year, for the transportation of 
snpplies from Pacific ma& points, is not yet available. 

Although travel and transportation in the region immediately tribu- 
tary to the town of Fairbanks have k n  rendered easy arid, corn- 
pared with the past, inexpnsive, the conditions outside of this zone 
are almost as primitive as they were a decade aga, when the first in- 
flux of prospectom twk place. The Salcha and Tenderfoot plaeer 
camps can IM reached in summer by horse trail and in winter by sled 
roads. The placers on the upper Chena are even l m  a m i b l e  under 
favor~ble water conditions, Small steamers a m d  the Tanana above 
the town of Ghena as far as the mouth of Delta River, but at best 
they afford unreliable means of mmmunication. SrnaIl boats can 
ascend streams like the Tdovana, Chena, and Sdchsket, but they are 
very expensive for handling freight. A horss trail connecting Fair- 
banks with the Birch Creek placer m p  passes near the p l d  deposits 
of the upper Chtttanika. Supplies for thia region are sledded in 
winter, as they am elsewhere in the region outside' of the zone; near 
Fairbanb tapped by wagon roads and the railway. With the excep- 
tions noted above, the means of communication am entirely inadequate 
to the needs of the country. Until more railw~ys and wagon roads 
me built there is little incentive to develop any except the richest 
placer deposik 

Two dominant structural trends of Alaska, one southeast and 
northwest and the other northeast md muthwest, inter~ct  in the 
Yukon-Tanana region and give to the pmvince an important struc- 
tural position. Numerous individual fomtions also possess corn- 
plicated s t ruc tu~~ .  The field his  been one of dimentation, dias- 
t rophii ,  widespread metamorphism, abundant intrusion, and vol- 







-io action. (See PI. VII.) It9 position, f nrthemore, in the badn 
of the 17~~kon, one of the great drains-ge systems of the world, h ~ ~ i  nlh- 
jmtd  it tcl long-mntinned and intricate flu~iatils mdeling. Its bed- 
rock is mantled with unconsolidated deposits that, although but the 
product of an episode of geologic fistorp, am nevertheless of great 
importance with reference to the distribution of pIacer gold. As it 
lies outside of the widely glaciated region7 its topopphy is dne 
almost exclasively to suheriaal denudation. 

The m k s  include essentially two @at groups, one of metamor- 
phic, mmplexlp folded schists predominantly of sedimentary origin 
and probably of pre-Ordovician age; and another, unconformable in. 
its relntion to the schists, made up of argillites, quartzite, oonglomer- 
ate, sandstone, altered volcnnic rocks, nnd limestone ranging in age 
fmm Ordovici~n to Carboniferou~ Besides these two groups areas 
of Lower Cretaceou~l slate occur along the Yukon, Upper Cretaceous 
sandstone and shale in the Rampart r~gion, and Tertiary clay, lignite, 
sandstone, and co~~glomerate in several sres, 
Large arens of intrusive rocks occur in the eastern part of the 

region, and smaller isolatd bodies RE widely distributed throuyhout 
the province, notably in the vicinity of F~irbanks. Granitic m k s  
and those of intermediate cclmpo~lition are most common among these 
intmsivm. Some of the granites have been metamorphosed to pan- 
iticgneissand have beenlaterintruded byathergmnites. Intn~sives 
occur in pm-Ordovician rocks und in rbcks as pouna as Devonian, 
nnd near Rampart igneous rocks of intermediate cokpctsitian have 
intnided the Cretaceous sandstones. In some parts of the region 
diabwe dikes are not uncommon. T h e  Paleozoic greenstones are 
I~rgely altered diabasic and basaltic flows. Fresh volcanic rocks, 
believed to  be of Quaternary age, are  rather common in the eastern 
part of the region, where they occnr generally aa mimes capping the 
hills of whist OF a~ plugs with surrounding ma- of volcanic 
material. 

The unconsolidated deposits, including silts, ~ands, and &-rn.~els, 
f J1 into two groups, those of the pr~sent streams and those of earlier 
btreams, now found as terrace deposits or benches up to elevations af 
600 or 600 feet above the present watemou= The first are of 
Recent age ; the second are probnbly Pleistocene, h g h  possibly late 
Tertiarg. 
The plogic charncter of the Yukon-Tmana region may be 

summed up as follows: In the eastern portion large batholithic 
mmes  of granitic rock3 hrtve wide distribution, but toward the 
west these maases are more and more covered with the sedimentary 
& till only isolated areas of granitic rocks protrade through the 
sediments; the wdimentnry rocks, though aggregating pmbnbly many 
thousand feet in thickness, form probably but a compsratively thin 
cover to the igneous mass beneath ; in general, met;amorp.phism m d -  



uaUy d e c r e a ~  from gneissoid rocks in the vicinity of the main 
intrusive bodies, through highIy schistme rocks, to phyllites md but 
slightly altered argdites that exhibit antact phenomen~ where 
inhded by the isolated masses of granitic rocks; closa foldiug is 
the rule, even in the Tertiary rocks, and in the oldest rocks c l d y  
apprswd folds remmhnt to the northwest are common ; the distri- 
bution of mheraliz=tion is wide and appears to be more or less 
directly due to the intrusive rrocks. 

GEOLOGIT OF THE FAIXBANKB Q T J D W G L E .  

GENERAZ BEATURW. 

It has been explained above (pp. 11-17) that the data at hand are 
by no means sufficient to permit the making of a complete geologic 
map of the Fairbanks quadrangle or the discussion of details of suc- 
cessioa Therefore the geology must be sketched on broad Iines and 
many blanks must be left on the map. (See PI. VIII, :A pocket.) 
The areal mapping of the region ~djacent to Fairbanks has been 
finished end the account of it8 geology will be made as complete as 
the facts warrant. The bedrock of this area is, however, in a large 
measure covered, on the slopes by a mantle of products of weathering 
and in the valleys by a hwvy filling of alluvinm, and study of it 
yields but Ii ttZe definite evidence of the stratigraphic Wu'ence, 

Although this report nominally covers the entire Fairbanks quad- 
nangle, the geology of the region lying south of Tanana River wil l  
be touched upon only incidentally, for that region, which includes a 
part of the Bonnifield mining district and of the Tanana coal field, 
has r w t l y  hen  described by Capps, to whose report those inter- 
ested are r e f d .  

The dominant srtructums af the Fairbanks quadrangle ere dmly 
~ppressed folds striking northeast and southwest. This trend has 
determined the general distribution of the stratigraphic units, which 
stretch in more or less irregular bands between the northeast and 
southwest quarters of the quadrangle. Near the central part of the 
western margin of the quadrangle, however, the formations show 
marked variation from the dominant strike, trending nearly east. 
and west. T h e  dominant folds are overturned to the northwest, so 
that tha prevailing dips are to the southeast. The oIder schists are 
intensely crumpled and show many minor faults. DsBnib evidence 
of larger faults was not h m e d ,  but them is some mason to believe 
that such faults are present and that some of the contact9 between 
the formntions as mapped may have been planes of movenient. The 
intrusive rocks are less regularly distributed, but these also have 
IocalIg a roughIy zonal arrangement, due probably to the fact tbnt 
emion has fouowed structural lines and thus revealed the under- 
lying igneous rocks. (See PL VIII, in pocket.} 

I Capps, 8. R., Tl14 Boml3eld -on, Ahelm: Bull. U. 8. W L  8mm No. E01, 1912. 



GEOLOGY. 

OIWERAL 8ECCE!3810?T OF THE BOCII8. 

The sketch of the geology of the Yukon-Tanana region ( pp. 8M2) 
mmes as an outline of the geology of the Fairbanks quadrsngk. In 
this quadmn~le the oldest rocks belong to the Birch Greelt schist, 
which is probably of precOrdovician age. Above it lie Paleozoic rocks 
ranging from Ordovician to Carboniferous, The Iowsest, which tm- 
conformably overlies the Birch Creek schist, is the T a t h a  p u p ,  
made up chiefly of felds~athic fragmental rocks, with some argillites, 
tuffs, etc, Above the Tatalina group lie PsEemoic limestones 1,000 
feet thick, which can not yet be differentiated but which range from 
Ordovician to Middle Devonian in age. A s  mapped, they are prob- 
ably chiefly Dsvmian, except in the White Mountains, where older 
limgstonea may predominate. The Ordovician limestone is a massira, 
highly silimus blue and white rock ; the Devoninn Pimestone is typi- 
cally blue, is in large part argilIaceous, nnd contains only a sub- 
ordinate amount of chert. 

A succession of black, red, and green srgillites and sandstones, 
with some conglomerate and chert, cnlled the Tonurnta group, foms 
the next well-defined geologic division. These rocks, which are 
probably early Devonian in age and older than the Devonian lime- 
done mentioned above, a p p r  to rest nnconformably on the older 
formations. Next - a h  come undifferentiated greenstones, made 
up of basic volcanic lavas m d  tuffs, including, as mapped, soma lime. 
stones, cherts, and ~lates.  Th greenstones are probnMy in the maill 
Devonian, but some may b as old as Ordwicirtn rand some as young 
as C~rbmiferou~  

The Carbonifems mks include gray and blwk shales, dates, and 
chefis. Their relation ta the Devonian has not been determined but 
is probably one of unconfomity. 

The Mesozoic is represented by earbon~c80us shdes, sandstones, 
and conglomerate of Upper Cretaceous age, unconformttble on the 
older aeries. The extensive bodies of intmaive granites and granodio- 
rite rre probnbly chiefly of Mesozoic age. 

Tertiary canglomer-ates, sandstones, and shales, with some lignitic 
coal beds, oceur in two isolated: patches. At one IocaIity there is n 
basalt flow, which is probably also of Tertiary age. The numerous 
intpusit~a diabaires which occur in some parts of the quadrangle an! 
not indicated on the map. These were pmbably intruded in Ter- 
tiary tima 

Terraca deposits, cun~i~ting of silts, sands, and gravels, am sbun- 
dantly developed and are here provisionally assign4 to the Pleisto- 
wne. Recent depoeits include the silts, mndq and p v e l s  of the 
prasent waterc~u~~es.  

€WMl'-BnU. 5 2 5 - M  



34 RECONNAISSANCE OF FMXBAMKS QUADWULB, ALASKA. 

The following table shaws the stratigraphic quenm : 

Mts, sands, m d  gravels. 

U W M  - 

Oomrm only near Fah 
h b .  

O m n  in d p  two 
m u  ateas. ThiPk- 
n m  probably 200 to 
6,W leet. 

OrcrPa only In a mall  
urea Wf mtm 
ma n of qUn4- 
~ q * r e .  T h i c b n m  
probabl s e v e r a l  ' 

hundrwf~mt. 

.- 

P r o b ~ h l  Qmy and bbck ~ b d m  siB 
~aous gates, with &me 
charm. 

Probably I U ~ J  
thoumud Imt tbkk. 

DePwlan. Middle Do- 

( *_. 

T o n n o n b  
gr*oP. 

T a t a l l a a  
m. . 

ProhbIy s e v a r n l  
thousand leek thick. 

Red FMn and black mil- 
lit;, sandstma and mu- 
f~,mmy,~n.&dlllDFI~ 
v mme Urncatone and 

chert. 

FalbpstMr fragmental 
~ock=~dth@~lbUld  
1-11; ~irnwtom tw 

Birch Creak 
Rahlat. 

P r ~ b ~ b l ~ ~ ~ l  
thmU"d ICBt 

I brbas, tuffs, 4 hmd 

Schtstme quaddtm Bnd 
quart&mh schkta, with 
wine m e t  amphiboh, 
md mrh&rn scbista 



tgtfrolagie t:harader.-~e mcks ponped as Birch Cmk schist 
are predominantly rather highly metamorphosed siliceous mks, 
which, in most of the k'ukon-T~nana region, probably rest on gneiss- 
ojd intrusive rocks that rn a phase of the batholithic intrusive 
masses. The Birch Creek mnsists of quartzite schists alternating 
with quartz-mica sthi& (PI. 1% B ) ,  pmtiferous schists, feld- 
spathic schists, carbonaceous schists, amphibole schists and more 
bsic schistose m k s ,  end crystalline limestones. Their main char- 
acteristic and that in which most of them difler distinctly from the 
younger rocks is their content of mica. 

The B k h  Cmek =hist has in places been bnt pnrtlly metamor- 
phwd and mtains many evidences of its derivation from sedi- 
mentary rocks. In same occurrences the original detrital character 
of the constituents and the original stmctures are preserved. In 
rocks showing a somewhat more advanced stage of rnetamorphimn 
the detrital character of the constituents has hemme o k n d  by 
the development of m n d a r y  quartz and mica, and the original 
s t ruc tu re  has given place to secondar~r stmctnres, the most promi- 
nent of which is the tendency of the socks to  split newly parallel to 
the arrangementr of the mica. Finally, by solution and recqdslliza- 
tion, the rearrangement of the material Elas become se complete that 
the stmctures and textnm rherrlcterjstjc of sedimentarg rocks have 
nearly dimppearad and have been replaced by those charactenistic 
of recrystallization under prasure. At. the same time igneons rocks 
that were present in the ori+aI sedimentary beds hgve also been 
metamorphosed end converted into schists and gneisses. The most 
common types, however, are the quartzite and quartz-mica schists, 
and it is the preponderance of tl~txs~ types that gives the formation ite 
chmcter. 

- The amount of work done is not yet suRcient to wamnt  the sub- 
division of the Birch Creek schist, Appmntlp it becomes arbona- 
m u e  and in plam mmemhst rslcareous. There is some evidenm 
that the cslcareoue part of the formation is near its top. 

8hetuw.-The geologic stnrcture of the Birch C m k  achisf; is 
aery complex. I t s  pneral strike is northeast and southweet. In 
m a t  places the mcks have been closely folded, and the planes of the 
axes of the folds ham been thrust over to a nearly horhontal posi- 
tion, giving a pwudo-horixontnl structure to many of the outcrops. 
{Sm PI. IX, A,) Cleavage and jointing are generally developed in 
the =hi&, and cleavage is prominent in the more micaceous varieties. 



Quartz vebs we common Some of them were formed previwslg 
ta part of the folding and hape bem folded and cmp1ed along with 
the inclosing rock. Other veins formed at a later perid cut a c r m  
the structure of the SchiSt or follow joint planss. (See p. 71.) 
Although the close folding pmludes dehite  &hates, the Birch 
Creek s c h k  ia probably many thousands of feet in thicknm. 

Di%Cre"-The Birch Creek schist forms a broad belt extend- 
ing northeast snd southwest through the central part of the quad- 
mngle, between the ridge northwest of the vaIIey of the Chstanika 
an the west and tbe valley of Chens River on the east. This h l t  
extends northenstward beyond the limiS of the a m  ~hown on tho 
map to the Birch Creek district, most of w h m  placers, Eke those 
of the Fairbanks district, lie within it. The schists also occur in 
the extreme aouthesstern part of the quadrangle, and similar schists 
south of the Tanana in the northern fmthills o f  the Alaska Range 
are regarded as belonging to the same formation. 

Age and cml&'m.-The Birch Creek schist waa so called by 
Spnml h m m  it forms the bedrock in the Birch Creek region. Its 
sge has not h e m  definitely determind The earliest fossils found in 
passing from i t  into the over1 ying mh are Ordovician in age, and it 
ia therefore possible that the Birch Creek is in whole or 'in part Cam- 
brian. 

'ZAlSOZlOlU SOcKB. 

Nearly the entire watern portion of the quadrangle is mupied by 
rocks regarded as Paleozoic. The evidenm of foasils found at r few 
localities indicrtm that Ordovicisn, Silurian, Devonian, and upper 
Carboniferous rocks are , m n t  ; and undoubtedly d m  study and 
detailed mapping will eventually -Eve these into many fomtions. 

This report discriminates four large divisions of Palmzoic mdi- 
ments sad one of ilndifferentjated greens+~nes, also of P~almzoic age 
(p. 51). The units used on the geolqgio map leave much to be ds- 
sired, but they represent as high a degree of stratigrephic refinement 
as the information at  hand will permit. Even the cartographic 
representation of these l a w  divisions is far fmm being as accurate 
as that of the older Birch Creek mhist. The difficulty in the mapping 
lies in the fact that in many places lithologic phases o f  one division 
dosely rwemble phases of another division. Lithology done is there- 
fore often an unsafe criterion of stretigraphic position, md fos- 
sils have been found ~t but few lwalities. The boundaries of thw 
Paleozoic divisions should be regarded as approximate mly. 

The Palemic rocks are  regarded as uncondomaMe to the Birch 
Cmk schist, but this relation is by no means evident everywhere 

* J?1pum, 3, Bl., Oeolom Pi the 'JCnkm pdd ~ n M c &  A l a :  Ekhteemth boa mt. U. 8. 
Qaol. B u w ,  pt. 8, 18P8, p. 140. 





along the contad. Noffhwd fromi the area of the Birch Creek 
&is& tawad the White Mountains, near the Beaver VaUey, the 
rooks low their mi-as character to a large extent and give p l w  
to feldspathic qusrtzi t es and conglomerates interbdded with phyI- 
l i b .  Them rocks are in places sa schistose as to resemble the dder 
Birch Creek schist, but their o r i ~ n a l  sedimeritary chrlaeter is every- 
where dearly evident. Therefore, though this section might be inter- 
preted as representing a transition fmm the schists to  1- me& 
m o r p h d  equivalents, the separation of thesa rocks from the Birch 
C m k  schist is justified by the change in the Iitholagy (the coarser 
I d s  of the oldest Paleozoic p u p  being nnifom1y characterized by 
the pmawm of abundent feldspars) md by the abmptnw with 
which the younger rwks begin to appear along a rather definite line 
extending northeast and southwest. The oldest Paleozoic m h  are 
in places midsrably altered and m m b l e  =me of the; less me& 
morphwd types: of the Birch Creek =hi& 

Eithohgy-The TataTina group can be ddned as an -gate of 
Peldspathic fragmental rocks, inclildii conglomerates, sandstanm, 
and gmpackes, interbedded with argdlib that are in places altered 
to  phyIliha With these mks warm considerable chert. A s  mappad 
the Tatdinas includes some limestone, which may or may not represent 
an intap1 part of the gronp. In the White Mountain region the 
Tatalina, group includes considerabIe greenatme in the form of ancient 
tuBs and l a w  lithologically similar to the r& described as undif- 
ferentiated gseemtonea {pp. 51-52) bat older than most of then 
This group of rocks has been named from Tataha River, within the 
valley of which they axe typically e x p o d .  
The most prominent types ars the quartz-feldspar mch, the argiI- 

li-, and the cherta The quartz-feldspar rocks lare genemlly m k v e  
but locally schistme and occur interbedded with phyllites and argil- 
lites in beds from a few inches to  many f& in thickness. They com- 
prise both he-grahed and rather coarse-pined varieties, with fetd- 
spars up to half an inch in diameter. They am composed of round~2 
quartz and feldspar grains in a matrix of finely gmmdar qua&, 
feldqmr, and argillaceous material. In many outcrops much c w -  
boxlsceoas materid i63 present, giving a dark color to the rock. A 
more common type is one containing a considerabre proportion of 
ferruginous matter, which @$iv t t o  the rock a &y appetbmnm, 
Tba =his- varieties of t h e  mdm show the reduction of the quartz 
and feldspar p i n s  mare or 1- t . ~  augen a;nd the development of 
comiderable mica. The achistose ehzrmcter is not conhed to the east- 
ern margin of the Paleozoic mcks, in the vicinity of the B i d  Creek 
mhist, although it is there mom pmnwnd, but is found also on the 



west side of ttb White Mountains. The mcks of argillaceous origin 
are phyUitic in the eastern vrt of the field land are rather perfed. 
slates in plam dong the eastern base of the White Mobntsina. Soma 
of the purple varieties split into s lab of considerahl~ size and will 
apparently adord a roofing slate of gad  ,grade. The cherts am in- 
terbedded with black shaly slates and are whitish, blwish, gray, red, 
and black in color, flinty in character, and in thin emtion v e v  finely 
cryptmrystaUin~. They are agswiated in some placea with thin- 
bedded bluish limestone. Some red and p n  grates interbedded with 
sandstones in the area mapped as Tataha are lithologically similar 
to those of the younger and unconformable Tmzona group. 

The Tatalina p u p  is distributed in broad zones stretching south- 
west and northead through the central part of the quadmngle. 
These zones are bounded on the southend by the Birch Creek d i d  
and are interrupted by belts of younger rocks, to be described below. 
Rocb provisionally correlated with this group cwxur on the north 
side of the Chena Valley land sonth of the m ~ i n  whist belt. 

Near the contact with the Birch Creek schist the TataIina p u p  
consists predominantly of feldspathic conglomerate and sandstme, 
with interbedded srgillitw and cherb. In the White Mountains the 
group is represented by chert conglorneratw snd p n & o n e s ,  ~ i t h  
mbordinate amounts of argillites and some limestona In the west- 
central part of the qnadrnnge the group is represented by g a y -  
wacke, feldqmthic conglomerates, phyllib, and cherta. 

Stmetwe and t?i4ckms.-The rocks of tha Tatalina gronp am 
closely folded, many of the folds being overturned to the northwest, 
They have probably also been amsider~bly faulted, but af this no 
direct field evidence is available. No measure of their thickness was 
obtained, but it probably aggregates severaf thoumnd feet, 

Age,-The Tatalina group rests unconformably on the Birch Creek 
schist and is overlain in the White Mounbina by limestone ranging 
in age from Ordovician to Devonian. In the conglomerate ~ n d  tuff 
pham of this gmup, occurring in the eastern flank of the mite 
Fdtruntains, some f&ls were found, most of which were pronounced 
Richmond ( l a b  Ordovician) by E. 0, Ulrich. These and the other 
Paleozoic fossils BIT l M  M o w .  

Faadla from IJrnfl~e~t~11~ of WliUe Mounf6CIW, ntm contact of thllSdtme and con- 
glenamte, 66 mires N. 10' Em of P~irBanlts. 

StmpteIamna rnstlcum. 
R h o m b o t m  cf. qnadmta. 
PlectarnbonItu?a eerlC@Us Tat. 
Plectambonites n. sp. 
Rafinesqaina sp 

Dlnorthis 8p. 

M ~ ~ i r r  0p. 
Rhynchotrema aff. '.crebeMw& 
Raphistomina sp. , 

Cyclonema ap. 
Dyerfa? sp 
ICIoepira cf. p m e :  
Frngtnenta of I8otdn8 6p. 



All but five or six of the fossils in the oclflsctions are EO imperfectly 
praervd that accurate determinations are almost imp"sib1e. HOW- 
ever, from the general aspect of the fauaule the bed h m  which it 
wntas procured seems quite certainly of Richmond age. 

h t e r  Silurian deposition (probably of Niapmn spmbj is indi- 
catad by a species of Pentmema which occurs very abundantly in a 
magnasi~n limestone displayed in Bmehiopod Gulch. The same 
species is known to occur at  many lmlities in the Western S h h s  
as far ~011th as New MexicoCO In all it succeeds a Richmond fauna 
similar to that listed above. 

Finally, sevemI p r l y  pmrved specimen@ of two corals, both 
apparently of the genus FauoGtes, were collected in Limestone Creek 
These indicate a Silurian or an early to middle Devonian agR 

The fossil evidence indicates that the upper part of this group is 
Ordovician. It is by no means impossible that the lower part may 
be Cambrian, but provisionally these rocks will be r e f e d  to the 
Ordovician. 

Da'flaZk& of difmmtMm.-The age of the Paleozoic limeston= 
of the quladrangle is still the ma& important unsolved strstigaphia 
problem of the area. Unfortunately the exigencies of the field work 
did not permit the differentiation of the several l i m ~ h ~  which on 
fossil evidenm are known to range in age from Ordovician to 
Devonian, and all of them, together with some interbedded slates 
and other rocks, have been mapped as n single unit. The limeahr~es, 
however, show certain lithologic differences, which in connection 
with the evidenoe afforded by ~ossils will eventually serve as a basis 
for their sepsra tion. These rocks, which may aggregate 1,000 feet or 
more in thichw,  will b~ described so far as the notes in band will 
permit. 
No direct evidenm has been procured in regad to the stratigraphic 

relations of the different Iimdones. It is probable, however, that the 
Ordovician limestone is anconformable to the older Tatdina group 
and that no stratipgbic break occurred between the Ordovician, 
Silurian, and Devonian litnestones. 

CAmtmte~ and diat*%uth-The White Mounhins, whsre t h w  
limsstones are typically developed, p m n t  an instructive section. 
Along the astern base lie the inhrhdded qusrtdtes, and slates, suc- 
ceeded, toward the main ridge, by cherts and interbedded dark shales, 
basalt, tuffs, conglomerate, all referred to the Tatalinrt p u p ,  and 
finally by the limestones that fomn the top of the ridge. (See PI. 
X, 8.) The contrnst bettween the dark-graen color characteristic of 
the volcanic and associated rocks and the whiteness of the limestone 
mmes to emphasize the relation of the two where the limestone of the 



crest arches over the darker rocks that form the core of the ridge. 
The m k s  are cltmly folded and are nearly vertical in the main por- 
tion of t,he ridm except where the limestme extends over the olderr 
& (See fig. a,) 

Fogsils found in the mng1omefate beds of the TatgLina group just 
below the massive limedone and in the lim-e a short distance 
abve the base proved h be Ordopician. Other fcrssilq found dong 
the eastern base of the main rid@ dose to toomil Creek, in a t ray 

magnesian portion of the limestone stratigraphically considerably 
above the b~se,  proved to be Silurian. Still other fossils, found 
farther southwest, in the top of the ridge closs to the point where 
Fossil Creek cub it, were determined mostly ~ss Middle Devonian. 
Although the Whih Mountains have been studied mtt but a few points, 
it seems fairly well established, therefore, thah the underlying vol- 
canic rocks, conglomemtes, and slates are in part at last of Ordovi- 
cian age, and that the overlying massive limestenes form a continuous 
mase, induding Ordovician, Silurian, and Middb Devonian. 

White Mts 

o 3 Milan 

Bton~m ~ . - D ~ u ~ I M ~  ~ertton of WUte Mountain8 new Fowl1 Cmck Pu. P d d G  
nndlU@rcntInted-Odovlclan, Bilnrlan, and Devontan Irmerrtoncl; Ov. O r U d d n n  vol- 
canic rwks (lnrafl, tuE~, and brccclar) of Tatnllna group, with nome chert& con- 
glomerates, and llmestoncw; Ot Ordovlclan medirn~atnrg rock of htnlina group (con- 
~lomeratea, mndntonq quartzltea, etr.) . 

Northwest of the White Mountains -ma Beaver Cmek another 
~ i d g e ,  formed of greenstone, some limestone, and dark shales, probably 
represents the same wquenm as that of the Whita Mountaim. Al- 
though no f d s  have been found in this ridge, it is believed that the 
rocks f o m  the extension of the dark shales with mme limeshie, 
which in the western part of the qundrsngle have furnished Silurian 
and Devonian fmils. Still farther northwest, in the ridge clam to 
the gouthern edge of the Yukon Flats, o c c ~ m  another belt of lime- 
stone, with which is associated a little volcanic matarial, a considerable 
amount of interbedded p n i s h  quartzite, and mme grmish and 
reddish shales comlnted with the Tomona. The limeston= should 
probably also km correlated with those of the White Mountains. 

The massive limestone of the White &fountains, as shown on the 
geologic map (PI. VILI, in pocket), per&& to the mthwest for a an- 
siderable distsnca but narrows very rapidly, sngg&ing that the an- 
ditions of deposition were compar~ratively local. This phenomenon 
nay? however, be due tn c l w  folding or faulting. No Ordovician or 
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Silurian Xmib have been found in t h ~  so~~thwmtern extension of this 
Kmwton~. In the malt area of lime&nons lying between Tolovana 
and TataKna rivm s few Devonian fossils have been found. The 
limdone also shows a rapid change in character InteraUy and toward 
the northwest is interbedded with argillnceo~is and quartzose d i -  
merits The ~olmnic materials also become less abundant tn the 
southwest along the strike, They appear ill the middle belt to s less 
extent than in the White Mountsins and are present only sparsely 
in tbe northern belt 

Ordovieiam & d m + - T h e  Ordo+tiztn limestone is a heavily 
beddad silicwna blue and whik crystalline mck It has been defi- 
nitely recognized only in the White Mountains, where it forms the 
lower m i o n  of the main mass of the upper part of the range, occur- 
ring as a closely folded syncline, which rs ts  on the conglomerate and 
g~eendone member of the Tahlina group. 'nStane has noted similar 
limestonee north of the lower vdley of Beaver Creek, bat positive 
proof of the identity of tha two is lacking. Some greenstones o m r  
with tbis limestnne, but rolcanic activity seems to have died out at 
the close of the TataEina, to recur in Devonian time. The Ordovi- 
cian portion of the limestone probably does not meed a few h m d d  
feet in thickness. 

SiZt.wian I i w  tcnsePiZurian hestones have been recognized only 
in the White Mountains, where they 8 u d  the Ordovician lime- 
stmas The typical m k  is a blue, rather heavily bedded magnesian 
Lirndne. No measure of thicloless was obtained, but it is probabb 
that the formation does not exceed 100 feet. 

In addition to the above some limestone in the western ptrrt of the 
qultdrangle have been found to contain doubtfully Silurian fossils. 

. Descriptions of these fmib am included in the account of the Devo- 
nian 1i1nesCon~ below. 

Dsv o h  2imtcmetcme-The &mian  limmtone is typically a blue, 
mther massive r d ,  obmmonJy mntaining only subordinate amounts 
of dim. Whem it has been recognized within the quadrangle i t  is 
mllzmmly m i a t e d  with slates and in many places with various 
t p  of penstones. 

The Devonian limmtone is known to occur at the b p  d the section 
in the White Mountain region in the ridge betwmn Tatnlina md 
Tolovana rivers as well as in small amas in the we&-central part 
of the qwdm@a It dso mrs in d I  xathred sreas mithin 
the region mapped m undifferentiated greenstone. Tbe k o n i a n  
limestone may rest unoonf ormably on the older formations, but this 
has not Isen verified by direct field obrvation. 

Most of the f k l s  found in the limestone are of Middle Devonian 
age, and the rock seems to belong to the Middle Devonian series, 
which is widely distributed in Madm 



P&w& fc8~g%.-From the fact that the Ordovician, SiIurian, 
and h ~ o n i a n  limestones have not been differentiated, aed that so 
far as the present field evidenoe indicates they form one body of 
Iimestones in the White Mountains, their fossils are here listed 
together. 

The following report on fossils coUected in 1909 is by Edwb Kirk : 
The mttterInl on the whole is very pwrv premmed, m that exact determlna- 

tton of the fo~#Ils is extremely dimcult, and many o f  tho= tbat are determl- 
nable represent new speclee. Hence any ccntclesim regarding the ege of the 
depmlts mnslt be ~eached lneIrtlj through a consideration of the general aspect 
Of the farman and the genetic aisnitEes of their cmmitUent speciw. It Is t h o w t  
however, that the dratlgmphic aasignrnent of the aeveml low is fairIg accurate. 

Rkhmmd Ioaaib (lode Orcloddam). 
* 

Int gA3 m. Fmsila In limestone of Whlte Monntalna, M mtlm h'. 10' 1. ai 
Fnlrbanks, Alaska. 
Ealysfte m c i l i s  -11 raF. Rhynchotmm Increlrescenlr H. and C. 
Calumnnrla? sp, 
Btreptelaama sp. 
Cyathophylloidm tbomfi (Eall). 
Rhomhotrypa ap. 
Triplesla ~ p .  

Plectnrnbonitea swlm1a (Sow.) rer. 
Plwtarnbonltee- n. m. (same as at 9AP 
m). 

Rhaphlsbmi~a q. 
afaclnrea ? 
CgcIonemo ap. 
Liospira c t  progne (B111.). 
Imtelua (fragments). 

The above fossfln will be dimusrsed with lot OAP 87, next h bR consldened, 
which is eammtlally Identical. 
Ut QAP N'. Fo~stln from Hmeatone of White I\bouatalns. from near contact 

of matone and conglomerate, 66 miles N, 10' E. of F8lrbankq - a h  

IWs 9AJ 70 and 9AP $7 are certainly referable to the Rlcbmond, Borne 
dlacordant elemen$ however, seem to indicate a late Black Rlver or early 
Trenton age. If theae iomllrr were coUected on a talus slope tllep mag wdl 
have been ~Ughtlg mixed. Otberwk the ertr1Ier foaslls might ham m r r e d  
In pebbles embedded in the Mimenb of Richmond aw. Thew Is rpallg bat 

Streptelasma rumticam Bill. 
Rhombotrypa. 
Plectambonitea n. llp. (RBW as @t 9AJ 
70). 

~ h p & o t c e ~  -E FL and C. 
var. 

one npechen that If comwtly Identifled, lndlcates an a@ earller than Rich- 
mond. This is a bafllg weatheml and ~esg  imperf& gemtmpod, doubtfully 
ref& to BbacLrea under lot 9bJ 20, and wt very m c h  impertance &auld 
be attached to It .  I ~houFd, then, consider these beds as of Richmond age, an 
admtxtere of Black River and Trenton t y m  bew m l b l g  found In ipcluded 

Ratlneeqniua f q ~ .  
Dinorthls 8p. 

-ria ( P I .  
Imtelue ( h a  gmenta) . 

Lot 9AJ @. Foml1s la limestone of White Mountaim; Bracbiopml Qnlcb, 
53 mrlee N. Pb' E. ai FalrMnka, Alaska. 



This Pen- ia tmgaestlonribly d Sllurlan age, but as I t  was not Ioond 
fn E wtandarrllzed d o n  the exart Fttatlgrnphic ~qul~alence of the beds carrp 
ing I t  baa not bew deflnltelg establ2ahed. It wlll no dunbt prove ta be of 
rtppmdrnateIy Nfapran ane. The Bame ~peclee mnqes as far math as Xew 
hfextea 

Lot 9- W. -la In Hmestone of White Mountaine, N. 25' W. of C a c b  
Mwnatafn ; Bmcblopd Gulch, &3 mlIee N. II+" El. of Falrbaokil, Alaaka. 

This collection 1s IdentlraE with that of lot QAJ 82. 
Z.ot 9AY Ba. Corals In Ilmestone of Wblt* Mountains at  BW. end of Long 

Gulch Itlme%tone Creek, flowEn~ nortbeestwerd), 48 mlles EJ. 8' E. of Falr 

Lot 9- %k F&E corals from Limestone CrPeB, Wblte Mountajns, 4.S mflw 
N. 8' B of FalaIrbanks, Alam.  

!I%@ corals in the two lots I i t d  above are probably referable to P a d t e a ,  
but the materbl la C @ q  poorly p m e w ,  owlng to replnc~ment by dolorntte. 
A number of tbln pectlonn made of the rrmlmer~r Pafled ta give men approxi- 
mately mtl&ctorg rwmlta 

It mew fairly safe to refer the mntalalnt3 beds to the llurfan. but It is 
fmpoaerible to plat% them within namwer Ilmlta 

The following report on fossils collec td in 1904 is by E. M. Kindle : 

Imt4 AP 24U. Tb19 I o t  mhtaLna two COFRIR, a 311rA~7?na and a ZapJrmfh, 
neltber of whI& Is s ~ f i c s l l y  determinable. Prohbly D e ~ o n  Ian, 

Lot 4 AP 241. FotroniSes mar epide1mutar8 a X m r s  In tb IB eollertIon, Indlmtlag 
Middre Wvon Inn age. 
b t  4 AP 242 Specimem .of a coral campamble with F m d t e r  dwh~lli mnl- 

prIse tbe ~ 1 l l e c t I o 8 .  from M s  Iocalitg. Probably Middle DemnlaP. 
Lot 4 BP 243,245, and 2$& Tbese lots reprewnt t h ~  same borlaon. The fstt~nn 

reprecsenled In the mlolleetIw c o m ~ r i ~  a single w i e s  of brachlopml Sl#pidaln 
cf. p~er tdof l lea tsr~.  Iste SllQdan or earJy Devonian. probnbly the lnttet. 

Lot 4 AH 1% Inelode only poorly pteaerwl atwinlens of Obdopore. Pmh. 
ably ~Viddle Devonian. 

Lot 4 At1 IN. The fomlla repremted are Cutheren@ m. Cloibopom sp., nnfl 
PtilodMyn? cf. Irn&#ra. Probably Silnrltln. 

h t  4 A H  ¶W. F u m J t ~  near FBmftarIa occursl In thla lot, fndtcaHng a hortmn 
probably near Mlddle Devontan. 

Lot 4 AIE 196. Contalns an uudetermind ~ ~ r o ~ a t o p o r a .  ProbabI J Devonian. 

Lot 4 A P m .  Two w r l y  gwserred ~peclmens of Arlncophwllwm comprise Ehl~ 
lot May b either ~ v o n i a n  or Bllurinn. 

frat 4 AP  317. Mlnute imgmmta of small corals In a brecda. TQO hpznentam 
for determlnatlon of age. 



Additional matdal from the Rampart region collected during 1907 
me also referred to Mr. Kindle, and the following is taken from his 
report : 
M 7 8 P  27? (Quail k k ) .  This lot contains w e d  species oi corals and 

fragmmtary ~pmm~tnt lvea  of a large lamelIIbrancb and a gaetropwl. They 
are referred pmvf eionally to the following genera : 

Tbe minute chamtern naed for specific limitation In oorale are not well 
enongh pmened in thfs material to J u w  stty attempt ot  W f l c  determlna- 
tion. R i c e  the genera noted are all cornman to hoth the WonIan and the 
Bilurian, theg afford no definite evidence as to which the corals repremnt. Tbe 
chief Interest of the collection lles in the lamellibranch irsp~~~ents, which rep 
rmat a very large, thick-liheIIed farm that appears almost certahly to ba 
apec~dcally identfml with a &ell occurring in tbe limestona of Glacier Bnj and 
almilar beds nt Frahwater Bag In wutheaatern Alaska. This muthemtern 
Alas shell ha~l been ref- to the genus Yegallma and is conaiPeFed to 
belong to a late BiInrian fauna. 
Lot 'l aP 818 and 7 AP 320 (Head of Little Minook, Creek). 'Phla materlnl hrr 

yleldd fonr or five s w i e a  of brachtogoda, represeated bg vem pmr ftagmentn, 
MI that even approximate determlmtlon ia dlfficult They m y  be tentatively 
referred ta the Iollewing genera : 

Tbe determiKdion of B*ropheodmta is based on a fragment of 8 single ~alve ,  
but the distlnrtl~r dentlculam hinge 11ae leaves bat llttle doubt or its come&- 
nesa. !Phis genus la  u~llmown In the Csrboniferonrr "and IH emphatiealy char- 
~cterhtlc of the Devonian!' A q h d g W ,  which IB bellmsd to be reprwmtd 
by a fragmentmy mold of a pedicle v Jve, is also limited to the De~ronbu The 
speclmeu referred to D e Z t ~ v i s f  is nnlque in its ornamentation and may powelbly 
belong to another gertlla There are alao two otber doubtfully determined genwn 
of brfachlopoda, represented by fragments. The amall gashgods, nbicb are rep- 
rmmteil by molds belonging to two OF t h m  speclea, m~trlbnte no widence aa to 
the age of the fauna. Although more and better material is nmed to determine 
the bodzon wlth cedlnty,  it i ~ l  believed that the foms determined as i 9 b m p k - o -  
donte nnd AmepMgeniaf neoeseltate plnchg tbe fauns In the Devonian, at lea& 
pmvlslonfdly. 

 be c r c e n m  of thlrr fauna 9n conglomerates interbedded wlth bhek &alee 
leads me to belisve that I t  belon@~ mar the top of the Devonian d tbe Yukan 
metion, In beds cormqwnding to the black shales of the Callco Blur 8actlon. 

The fauna la quite unlike any other Alaskan h n m  which baa come under my 
observation, but fur the reasona already *ted it ahonld, in my j n m t ,  be 
placed provlslonally in the Devonlaa 

A mies of red, green, and black argillites, congIom~~8te, and eand- 
atone, including some chert, is here correlated with the Tomonas 

1 BWYS. A I M  8.. The Yomt YcEIHlw rpglon : Prof, Paper U. B. I . L  B m y  No, 70, 
lml, pp 18-18. 
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group. Zoeally sbme limdones are indudid in the T m n a  as 
mapped. The information .gained in regnrd to thwe rocks is far from 
being conclusive in regard to their strrrtipphic pasition. In some 
pll~ces they have he11 found in such close association with the Tata- 
lina group that they nirght be regard4 as a member of it. On the 
other hand, B m b  obtained what seemed to be fairly conclusive 
evidence that they am younger. He also maintained that they were 
older than the Devonian limestone, but of this there is no direct 
evidence within tha Fairbanks quadrangle. AS these rocks hsve 
already b n  mappod as a =parate stmtigraphic unit it baa seemed 
best, in the a k n c e  of evidence to the contrary in the area here under 
discnssion, to maintain this clasificatiun. In the ere& rn~pped by 
Stone in the northeastern part of the qu~drangle the rocks corre- 
la@ with Tanzona are made up o f  rather coarse conglomerates with 
sandstones and slates of nrious colors. OR the Tanana the group 
is represaated by fine quartz cong~omerates, sandstones, and reri nnd 
p e e n  dates. Stone's evidenae p s  ta show that them? rocks rest 
unconformably upon a heavy limestone which is probably Ordovi- 
cian or Silurian. Bmb's  evidence on Tanana River indic~ted that 
the T m n a  group had an unconformable relation to m k s  now corre- 
lated with the Tatrrlina p u p .  In the intermediate area the e x p  
snres of t h w  rocks are poor and but Litkle evidence was obtained as 
to their stratipraphic mla tions. 

The T o m a  p u p  RS thus defined stretches through the centml 
part of the quadrangle in seven1 belk As it  is believed to bear an 
nnmformable relation to the older rocks it is likely to b found in 
juxtapmition to nny of thew. The rocks along the western bound- 
ban  been included pmvisionnlly with the Tonema. 
The Tunzona gmup in the areas where originally described has 

thus far yielded no fossils. Its stratipphic relatJions as above in- 
dicated are o h r e ,  but it is believed to be younger than the Ordo- 
vician and Silurian 1imeRtones of the region, and the rock aIong the 
western boundary, which have here been mapped with the Tonzona, 
have yielded Devoninn fossils. T t  mill, therefore, here be provision- 
ally assigned to the Devonian, with the warning that it may be in pad 
Silurian. 

CAmmkr amd di8t&hthla-The m g n i z d  Carbonifem within 
the quadrangle indudes p y  and Mack shale, siliceous slate, m e  
chert, and probably some limetone. These rmks form a belt lying 
adjacent to rocks of the Tonxona p u p  in the lre~clwnter mgion of 
Hew Creek near the northern baunday of the quadrangle. TIIB 

- -  

dt.. p. T!i. rn Uspnbllahed notes. 



westem limit of these mcb has not been map*, but it seems p b -  
able that they ocMlr in a syncline. As the strata along the sonthern 
boundary of the ponp appear to dip to the southeast under the 
Tonzona rock+ which are believed to be older, it is evident that the 
fold must be overtureed. It e m s  probable that the C~rbonifemus 
may be extensively developed within the unmapped northern margin 
of the qu~drangle. It is alsa not impossible that Carbonifemmi rocks 
which have not been mapized  may be folded in the older formations 
of other parts of the quadrangle. 

Ags lead ~ e 7 ~ m . - - T h e  fmils colIected from this f o m a t i m ~  
have been studied by George EX. Girty, whose report, already pub- 
lished," h as follows r 

Fl%tullmra ep, 
Btromntapora? BP, 
coral tap. 
~Istnllporn sp. 
F&~tullpollt? #& 

I Rhombomra 8p. 

Productus? ap. 
Wma? ap. 

Rhombopora gp. 
Rhombopora mp. 
BDlrlfer a. sp.? 
Huatetiia cE EL mmg- Meek 

aolspora? sp, 
Archhedm7 sp 
Productus ap. 
Euomphalus sp. 

The presence of tbe form ldeatltled as Hlcsfedh conspres~ m m r  to rrhm tbat 
lot 270 belon~s in the PennagIranian, perhaw In the "Perm~rboniferous."' 
The rtgm of the other lota, although without mu& donbt being Carbonifemn~ 
are leas certain. Whlle probably no ppedes Es common to a11 three coll&ion@, 
yet in n enera1 way the faclea I s  much the =me, and I t  Is mite m b l e  that 
ell reprmnt the mme huna. 
It wlll be obeemed that the  form^ In only one collection have been idatifled 

speddmlly In many collectIws the materia1 Is too lmperfect1y pref~med 
to sdmtt of more thmn the genus b e l n ~  determined. In otzlem the apeclm are 
dtatinct from tho= of the Bflsslwlppi V d e g  ~ectionrr and ere entirely new unless 
mme of them hnpe been dmrlbed In EuroDean aad Asfatlc publicatlona not 
YncIadd In my blbllomphy and therefore difficult oP &erne. 
1 have mnaaltd Ireelg wfth Mr. Beesler whwe**er the B r y m m  wen? 

Oemed. 

The above determinations indicate s horizon not mgkd in the 
Cnrboni ferns of the upper Yukon, where the Carboniferous sequence 
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has been determined in some detail by Brooks and Kind1e.l Their 
binrkaphic aquenca is &own in the following table : 

r 

Carhdfwou~ #ecEiMt, lupper Ywhn Elver. 

The upper and lower Carbonifemus of the above wetion carry in- 
vertebrate fassils which have been determined by Girty. 

The middle formation (Nation River) yielded a few plant frreg- 
ments pmvisioaally asigned to the Pennsylvanian by David Whib. 
It has been shown that the Carhiferous of the Fairbanks quad- 
rangle has yielded only Pennsylvanian fosils, and it can therefore 
be represented in the above section only by the Nation River forma- 
tion. This, however, is made up of coarse d a s t i ~  material and bears 
but Etae resemblsnce to the Carboniferous rocks here under discus- 
sion. Two interpretations of these facts nre possible. First, the Na- 
tion River, whose typical exposures are about miles east of those 
of the Carboniferous here under discussion, may change its lithologic 
character and p d e  int.0 finer sediments. Second, the C~rboniferous 
of the Fairbanks quadrangle may represent a formation which belongs 
between the Nation River and the Calico Rlnff, but which w w  eroded ' 

before the deposition of the former. On the whole this Idkr ex- 
planation seems the mom probable. It sho~rld also be noted that the 
Nation River formation may be represented mithin the Fairbanks 
quadrangle by some of the conglomerates and dates which may have 
been erronemsly assigned to an older formation. 

Qdm 

U r n  C a t b o n i m .  

Lower Carbonllewap. 

An area, of rather massive black sundy shales, fine-pined black 
shala, m d  conglomerates composed of quartzite and black slate 
pebblee m c m  near the western limit of the quadrangle. These rocks 
are especially well developd along the east- or ~ort~heeatern flanlrs 
of the WoIverina Mountains. The cenglomeratic portion where ob- 
semed had a thickness of about 10 feet rand forms a b a d  conglorn- 

LItholoBc c M t a c k .  

Resvy Ilmmtone (Invedebmte l a ) .  

If-w 
N a h n  River bmatba mrwm 
mudsbnm, nnd SWPP (b%ents): 

fhrcqmrr  r 
~sl lco  ~~udf-tion; thbbedded hrn- 

stone, ~lates, and shades: &me Ipn- 
mks (mvwbmte ~ISSLLS). 

mm*. 

m*. 

Ynkou Rhar nmr r n d  oi 
N a t h  Xltvsr, upper White 
River valley. 

Yukon R i ~ e r  at mwth d 
Eation Ri~et ,  

Callcu Blnff and Mer 
on uppec Ynbn p$ 
ulm on Pmuplne Rim. 



crata d i n g  on qunrtzitm and shales regarded as; Paleomic. The 
rocks am folded, have baen intruded hy granitic mks, and mnhin 
many quartz veins. The thicknm is not dekmhed but is probably 
not more than a few hundred f e L  Fragments of diaotyldonous 
learn and a part of an indeterminabIe bivalve wem collected frbm 
these roch in 1905. Partly on that b&s and partly on their litho- 
logic character they were h e e d  to the Cretaceoua In 1907 addi- 
tional material was obtained. The following datemerit is taken h m  
the report of T. W, Stanton on this material : 

While the losells are ialrly well pm?emeB, they ham been con@derabb & 
Sow m that Jt i a  not practlcnMe tn mnke epeciflc determloatlw. The better 
gresemd forme appenr to be nndwcribe& The follollowing lislt wilI &OW the 
forms recoguhed In each lot. 

4278. 7 AP ZTl (Spur of Wolverine Mountala), 

4218. 7 AP 218 (Ridge on left lfmtt month fork of Wall Creek). 

fIamtaster? q. I h c ~ r m a  up. 
Cncallrea ~ p .  Pnchydllsrms'l sp. 

4280. 7 &P 2Tfl (Right limit mutb fork of Qnalt m k ) .  

Them m a  eddentlg an beloni to prsct!cally a #In& boil=, which ia 
amfldmtly refwred to the Upper Cretaceoua * * The species of Jmr 
wromua la very Ukelg one that has h e n  prevlaasly ionad on the  Pakon, bat 
the spectmenn In the preroent collection are too Imp&& to sene ma the basls 
for R poaltlse Identitlcatlon. The most Irnprhnt form8 are nrnmonltm, whlch 
mabe op the bulk of the c o l l d o n  and whlch I havo mteecl, In same chws 
doubttullp, to the gmna Poohvfl&m8. !f!hw am M ~ n ~ o u n b l y  Upper Greta- 
m o m  typea 

Further work may show that a podion of the are& mapped as 
Psleorcoic in the western p r t  of the quadrangle is made up of 
Meaozoic rocks. 

OEmoetlLo Boom. 

Tertiary rocks, probably chiefly of Eocene qp, have a wide dia- 
tribution south of the Yukon between Eagle rrnd Circle. Tn the 
Fairbanks quadrangle, however, only two localities of rmh regarded 
na Tertiary have h e n  noted north of Tanana River, one of them on 
the Yukon oppmite the manth of Ress Creek and the other in the 
northwestern part of the atea covered by the special map of the Fair- 
banks district, (Sea PL XI, in pk&) At the foriner l&ty the 



rocks include coaglomerab containing mauy && pebbles, sand- 
stan$ shale, clay, and I@itic ml beds. They dip at high angle 
They strike seross the  Yukon tow- the Hess Crek valley and to  
jndp from fragments of cmglomerate fmnd within this valley 
extend ta tbe eastward. The coal deposits associated with them are 
descfibed later. (See +pp. 151-152.) The m k s  of the Fairbanker dik 
trict regad4 as Tertiary consist of brown rni~aceous sandstone and 
conglomerste .cornpod principally of schist fragments, vein quartz, 
and some'pnitic material. The sandstones contain carhized  plank 
remains but no coal bed& T h e  Tertiary mal-bearing rocks are &bun- 
dantly deveIoped south of the Tanans in the Ronnifield region1 

The Tertiary plant remainst of the HPEDS Creek Imlity on t&e 
Yukon have been definitely assigned by F. H. Knowlton and Arthur 
HoIlickB to the Kenai formation. The other areas of Tertiary rocks 
have not received a definite age assignment. Some of them msy be 
younger than the Kenai. 

me unconsolidated materials, comprising mainly silt, smd, gravel, 
slope wash, and talus, present a succession of deposih, the oldest of 
which is probably Pleistocene and the youngest ltwent. They 
sre separable into those that have k e n  deposited under conditions 
sornemhat different from the present snd those deposited under p m  
ent mnditiona To emphasize the p w n c e  of the older deposits 
grouped under the general term Plektocene, they aye separately 

. indicated on the geologic map. Tbe areas indicatd, however, are by 
no means expressive of their actual distribution, but indicate only 
such as ha& been under some degree of observation or are evident - 

from the character of the mntouring Furthermore, the older de- 
posits are rnmtly m e r e d  with a mantle of slope wash or other mate- 
rial form& under present conditions MI of these deposits are alike 
in having kept their original position of horiz~ntaliti ,  but members 
of the older p a p  are found at elevated positions with reference to 
the p e n t  drainnge, and i t  is their elevated position that baa been - 

u t W  in demarcating them an the map. 
Pkitdocm depsiih-The changes in elevation with reference to 

sea level which the Yukon ~ g i o n  haa undergone have left mck-cut 
benchw at various levels, some of which are independent of prment 
drain~ge linm Allllvial deposits have been left on soma of the lower 
benches, and et  one locality just off the western edge of the qud-  
rangle mch deposits occur at a height of 500 feet above the presf!nt 

J Cagpq I. &.. T h e  Bonnlflefd redoa : Rnll. P. 8. Geol. S a m  Ha 501, 1@l& pp 26-29: 
* Cbidy in uapubliabed noten, but Enowlton's determLnatlon is referred to fn " Coel 

m r c e s  of ths P u b , "  by Arthur 3. Cdlkr: Brill. LF. a Gaol. Rmef No. 81% 1808, pp. 
17 and 42. 
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drainage, md consist of nearly 100 fwt of gmval, both coarse and 
fine, well watemorn, and composed of rnatbrisl found in place else- 
where in the mme drainage @em, Similar dqmits m u r  also in the 
valley of Trmblewrne Cmk near the western edge of the quad- 
rangle, and thesa am in all probability to be caml~ted with those 
farther west. Other bench p v e l s  have h e n  observed at numerous 
other Iocalitiee, though not at so high an elevation, within the 
quadrangle north of the Tananil. In the vicinity of the Tanaaa, 

' 

however, natably in Ithe Fairbanla district, the deposits at elevations 
above the present drainage cornprim a largo proportion of fine silt 
compcwed largelv of angular and rounded minute; quartz grains and 
clap. These silts in places overlie a bed of bench p v e l s ,  and in 
places p r e l a  are interbedded with them. Elsewhere there am 
beds of comparatively prrre ica up to 40 feat in thickness. (See 
pp. 95 and 108.) 
The p v e l s  are e~ergwhem well waterworn, well stratified, and 
q those characteristic of depi t ion  by stream action. The silts am 
probably larely of Iaclldrjne wigin, conditions in the interior of 
Alaska having been pmrninently favmble for the development of 
flat valleys. On many streams thick accr~rnulations of ice persist . 
throughout a 1~rge  part of the snmmer, forcing the strams ont of 
their channels end compclEing them to work largely against the valley 
sides. The tendency i~ thns to widen Tather than t.u deepen the 
valleys. 'Sha dream becomes di4ribnted in many channels over flak 
af con~liderable extent, the drainap of the sbabndoned portions 
becomm m pmr that lacustrine conditions pmveil, ~ n d  lakes become 
characteristic of the larger ~alleya. Moreover, the development of 
the Yukon ;system was rat one time retarded, probably by the slowness 
with wbich the  rive^ cut through the hard granitic intrusive rmlm 
a t  what are now the rapids on the Yukon, about 35 miles abave the 
mouth of the Tannna, and the retardation natuml1y opemtRd to p m  
durn Iact~strins conditions, of which silt deposita are characteristic. 
Conditions havo thus been fa~ombbb for the arxmulation of exten- 
sive silt deposits throughout ra. large portion of the Yukon and Tanam 
drainage systems. 

The terrsce deposits have yielded no fogsib and are here rsfamd 
to the Pleistoasne. They should probably be m l a t e d  with hhe 
other terrnce deposits of the Yukon, including the White ChanneI 
gravel of the Rlmdike, the fern# deposits of Fortymila, of the 
u p p r  Yt~kon, and of Minook Creek-. They am not ta be confused 
with the extensive gravel sheet which mantlm the south~m margin 
of the Tanana Valley. T h e ,  termed the Nenana p v e l ,  are re- 
p;arded by Capps ' gs of Tertiaq - 

'Cnppm, U. a,, Tlm Bonulflela rcgkm. Wash:  Bn11. U. I. Qd. Barve)' No. 602. 1912, 
pg 80-34. 



Ra?ellt --The deposits af the p m t  d r a m s  hdnde df 
m d ,  and p v e f .  In most valley d e p i t s  the gravels lie nsxt to 
bedrock and are averlain by silt, intermixed t a d  the; gurfaee with 
considerable vegetable material, the mixed product hing tamed 
LCrnuck'%y the rninera The gravels of the smaller valleys consist of 
gubanguIar fragments of b d m c k  intermixed with much h e  mate* 
of the same nature. The proportion of bowlders is small. The 
gravels of the larger  valley^ &re weU rounded and embrace s con- 
aidemble ~ariety of lithologic types. The maximum thichess of the 
alluvial deposits, .ED far as shown by the operations of mining, is 
over 300 feet, most of which is permanently frozen. 'LBIlticuXar 
ma- of ice occur in places intercalated in these de.posite and rein8 
of ice have been observed cutting them. More detailed descriptions 
of the alluvial deposits are to bs found i n  the dwription of the 
p$rtcers. 

IGNrntTS ROCKS. 

Meet of the igneous mcks of the qudmngle fall info five pups, 
namely, (1) gme~&nes of ef fus iv~ origin and probably chiefly 
of Devonian age; (2) older peissoid granites, probably of pre- 
Ordovician nge; (a) massive diorite, granites, ek, probably in- 
truded chiefly in Mesaoic times; (4) diab~se and other hsie dikes, 
probably of Mesoeoic or Tertiary age; and ( 5 )  basalt flows, probably 
of Tertiary age. Of thse, the greenstones are mapped as FL separate 
artographic unit ; the two granitic types are not differentiated, but 
are mapped together as intmsive~;; and the diabase dikas are not 
shown on the map at all. The h 1 t  wmm within the a m  covered 
by the detailed map of the vicinity of Fairbanks and will be de- 
scribed in the munt of that region. (&a p. 74.) 

The andidemntieted greenstones are made up of dinbasic and 
W t i c  flows, tuffs, m d  breccias. They are charachrizacl by a general 
green color and though folded am nsuslly mther massive. They in- 
elude principally ordinarg d i a b ~  with ophitic stmcture (which d s o  
occurs in many places as dikes), serpentine, basalt Farrging augita 
phenmrysts in an augitic and glaq p ~ z n d r n a s s  with a little I h -  
dorite, ksalt with biotita and a larger proportion of plagimlase, and 
olivine h s l t .  Soma linestones, some chert,% and s I t s  qu~ntitg of 
argillihs am so intimately intermingled with these igneous rocks that 
they pmhbly could never be difle~ntiatad even with h mod de- 
tailed mapping. 



The largest area of these penstones, a compIex of igneous mcks 
with some intermingled sedirnenb, lies in the northwestern pnfi of 
the quadmngle along the Yukon and southward to Hess *Creek. 
Similar greenstones occur in the valley of the ToIovana and in the 
mena River basin in the southeastern part of the quadrangle. These 
areas are less well known 'but seem to include few sedimentary 
roch. Greenstones occur also along both flanks of the White Moun- 
tains, but thww am qprded as belonging to the Tatalina p n p  find 
hence are older than most of those here descrihd, which, as will be 
shown, lare probably chiefly Devonian. 

Spun,' who first described this great complex of igneoug smke, 
termed them the Rampart mries, n,pplying this name ewcially to 
their igneous portions, though he included also under this term m e  
aasmiated limestone. He provisionally r e f e d  the Rampart 

series" to the Silurian. Tt has been shown that there w e  some 
pnstones  in the Tatalina p u p  (Ordovician?), md to this soma 
of those described above may belong. 

B m k s  .and Kindle mllmted fns i  1s which show that the lim&mes 
associated with the greenstone of the; upper Yukon am of Middle 
Devonian age, and this a* detcmination will probably be found 
to hold for mbst of the gmenstones of the Fairbanks qartdmngle. 
The volcanic outbursts which furnished thke mks seem t~ have 
been c ~ m ' ~ a r a k i v e ~ ~  localized, for though these greenston- are very 
abundant on the Yukon above H m  Gmk they do not ocmr in 
associstion with the Devonian limestones of the White Mounk~ins: 
but are found again 100 wilm to the east. 

The intrusive k k s  am with few exceptions representatives of the 
pnito-dioritic group, and by far tho largest part of them are 'pn-  
ites. A small proportion of tho granitic mcks was intruded at a, 

priad antedating the metamorphism of the schists and was meta- 
morphmd dong with the latter into granite gnei- Most of the 
 granitic rocks and thme of inhmedinta m p s i t i o n  were pmhbly 
intruded during the same gened period of intrusion in the Mesowic 
From the close reletionship of all the intmsive. m h  they are repre- 
sented on the geologic map by the same color. A glance at the 

1 Bpnrr, J. E., W l q p  of the %kw gold dLstrIet. Ataeka: Elghtemth Ann. Rept. U. 8. 
Qml. 8uwe7, pf. 3. 1898, pp. 155-169. 

* Brooka, A. H., and Klndle, E. Sf- Tk Pnkomlc and mmcfntas roct$ of tbe tippet 
Taken hula:  Bull. -1. W. hertca,  vo2. 19 1908, p p  281-1&1. 

a The nrccnrtona of thI8 rWon are bells~fd to be of 0rdovlei.p age. 



map &ows the +desPmd distribution of these rocks and the com- 
panttively ma11 size of individual areas. Many of the d m ~  consist 
mostly of granite. (See PI. S. R.) 

QBAAITtC AND BBYLTEV BDGE8. 

Biotite granite is the rn& common type of granitic rock. Most 
of it is porphyritic, with feldspnr phenocysts measuring up to an inch 
or mom at some localities, as in the ridge south of Glmom h k  
in the Fairbanks district, and in other localities averaging about a 
half inch, as in much of the granitic mass a t  the head of Hop 
Cmk, The mineral composition is fairly uniform over the entire 
area, quartz, orthoclase, microcline, and biotite being the predominant 
roustituents, accompanied in many places by cansiderah1e eligmlase 
or albite. Small dikes corn@ mainly of irregular grains of q11art.z 
and feldspar are rather mmmon in tho biotite granite. Some of these 
are mmewhat coarsely pegmatitic in chnractcr. They are described 
in more detail in connection with the Pairbanks (pp. 68-74), 

At the head of Rope Creek the biotite granite is in plams so im- 
pwgnalted with tourmaline as to form a tonmaline granite, in which 
the hurmaline m r s  in irregular p i n s  and s p g y  masses, replac- 
ing in part the feldspar. At this locality fluorite also is abundant as 
veins, along with quartz and iron pyrites, in the schist ~djacent to 
the intrusive masn Small grains of fluorite were observed in the 
intrusive rock itself. 

A hghtdored dike of tourmaline granite was observed cutting 
the rnmive limestones of the White Mountains, and this p a l l  area 
is repmnted upon the geologic map, The only contact effect 
observed was the alteration of the limestone to a white, finely crystal- 
line marbla 

Sills and dikes of granjte porphyry occur in the disk a t  the 
heads of Bachelor and Faith creek_4, in the northe- part of the 
quadrangle. The mks are composed of quartz and feldspar pheno- 
crgsts in a groundmass of quartz and feldspar and a little mica. 
The pundmass, though in most places clearly granaIa.r, is v e v  fin@ 
grained and aphanitic near the mnrgins of the masses. Thege rocks 
appear as knobs on the ridges. Some of them have been reddened 
by iron and soma have been ronsidernhlp mineralized; on Horneahke 
Creek gold has been found in I b e  immediate contact m a  of these 
rocks with the schists. 

SYARITJC BOCKS. 

The only syenitic rocks obwrved in Ithe Yukon-Tanana region 
occnr in a mall area east of Cache Mountain on Bear C&. The 
most mmman t g e  is a porphyritic rock with tmchytic stmeture,eom- 
p w d  chiefly of tabular orthoclase and pyroxene with a little biotite. 



Romblende granite m u m  at a few ~ocalities. It is similar to 
the biotite grrtnite, except that it oontains hornblende, more plagio- 
clase, and lem biotite, being transitional on the one ;hand to manzo- 
nitic mks and on the other hand to quartz diorites. A mass of 
this m k  about 1,000 feet wide f o m  part of the summit of Wol- 
verine Mountain, in the western part of the quadrangle. It is a 
porphyritic gray rock composed chiefly of quartz, phenoqsh  of 
orthocIase a half inch or more in diameter, considerable plagioclase, 
biotite, hornblende, a d  a little diopsidic pyroxena A similsr rock 
occurs west of the momhain with coarser feldspars, some of them 
an inch or more in diameter, with tabular development. It wnbins 
les.3 quartz and more pyroxene. The rock is transitional to  the mon- 
aonitic typa 

M o N m A m C  BOCK&. 

Closely ammiatad mith these pyroxene granitic mh in the west- 
ern part of the quadrangle are monzonitic mcks ranging in color from 
dark brown to blnck. The rock is composed of about eqnal p ~ p o r -  
tions of orthoclase and plagidase, embedded in tbe orthoclase, abun- 
dant pale-green diopsidic pyroxene, conspicuous reddish-brown bio- 
tite, and some olivine the grains of which a r e  frequently fringed 
with hypersthena There is some apatite and in same specimens much 
magnetite. 

Numerous dikes up to a few feet in thickness in this portion of the 
qu~drande  are composed predominantly of prominent, plates of 
bleached biotite and much pyroxene. T h e  rocks are genemIly much 
altered, am mjnette-like in character, and are d a t e d  to the rnon- 
zonit ic mcks. 

 QUA^ D I O ~ I U  ~ K S .  

Quartz dioritie m k s  are typically developed in the Fairbanks dia- 
trict. Thm of Pdro h e  are dark gray to light gray, evenly 
medium grained, and are composed of pIagiwlase, a small amount of 
orthoclam, biotite, hornblende, pyroxene, md accessory titmite, 
ilrnenite, zircon, and apatilte, Related dikes, which me common in the 
Fairbanks district, am generally porphy~itic, and some of them con- 
tain a considerable arnotlnt of sulphides, 
The igneo~~s mcks of the region adjacent to Ftairbsnks include some 

of the above as well as other types. (See pp. 68-74.) 

Most of the granitic rocks am surrounded by zonas of mom or l a  
dhred rock. In some of these contact zones appreciable alterations 
have @en plm over widths of about 1,000 fwL The mast common 



alt~rtrtion is to B hornfels containing abundant new biotite and anda- 
lusits. .In mme places the granite itself seemed to have h m e  more 
charged with ferruginoua matter marginally for 100 feet or more; 
one banitic maw, west of Bear Creek, assayed 80 cents in gold per 
ton, a fact which, though of no emnomic interest, is of importance as 
showing the existence of gold in the marginal portion of the granite. 
The presence of gold at the margin of granite porphyry on Home- 
stake Creek has already ken  mentiwed (p. 531, and the pcesence of 
gold, cassiterite, and sulphida in the Fairbanks district in close re- 
lation to igneous rocks is consided in more detail in the description 
of the gold-quartz veins (pp. 87-99). It sufices h&e to state that 
more or less contact metamorphism and mineralization have taken 
place srot~nd most. of the pnito-dioritic roclrs, 

BTBUCT'KRE. 

The main stntdttml trends of the quadrangle are norther& and 
southwgst. The prevalent strike of the Birch Creek schist appears 
to be sornewhnt more to tile northeast than that of f he Paleozoic rocks, 
but this cnn be determined only by more debiIed observations. I n  
the Troublesome Creek region, in the westem part of thedquadrsngle, 
the dominant dructural lines are about east md west. Thin may be 
either a purely 1-1 phenomenon or m y  mark the beginning of de- 
cided variance from the general trends of the quadrangle. I'olding 
has been more intense in the  schists, and their type of stmcture is 
closely appmsed, o ~ e r t u r n d  folds airnnlating undulating horizontal 
st8ructnre. Similar clom folding and overturning were nlso noted 
locally in the Paleozoic m k s  and may form the dominant type, but on 
the whole this type seems to be exceptiona1. An example of thie is 
found in the Carboniferous area (see section G-D, P1. VIII, in pocket), 
mhera Carboniferous rocks s p p r  tr, dip under the older Tonzona 
rocks Stone's investigations in the northern part of the quadrangle 
(see &ion A-E, PI. VIIX) indicate rather open folds. It appenm 
that the Tmzona group t~nd the Carbonifemus nre less folded than 
the older Paleozoic rocks. The T e r t i ~ q  of Hess Creek is closely 
folded, and that near Pairbanks is but little disturbed. 

A line stretching northeast from ithe Fairbanks placer district is 
regarded as representing the axis of an rtnticlinorium, the belt of 
Birch Creek whist exposed along this line being limited on either side 
by Paleozoic rmks The position of the Fairbanks and the Birch 
Creek district and the intermediate Faith Creek area, which has also 
been proved auriferous, wonld then take on significance as being 
lmted along this axis. 

Northwest of this m ~ i n  anticIinorium the PaIeozoia rocks are 
thrown up into a series of folds. (See sections A-B and GD, P1. 
VIII.) The crests of the White Mountains and the two ridges beyond 



are formed b;r clowd synclines separated by anticlines. Figure 8 
(p. 40) is tb diagrammatic representation of the st~ucture of the Wbih 
Mountains near Fmil Creek. The more open folding to the north is 
shown by figure. 4, which is drawn acrm t h e  granite baes northwlst of 
Beaver Creek sad through to the Yukon Flats. Similar types of 
structure are shown in the exposures of the Tonzona group on Ta- 
nana River below the mouth of the Tolovana. (See fig. 5. )  

5 Q  miles 

FI~URE 4.-Diagfmmntlc d l w  h t n  Beem C W  near mmth of Mamt C m k  to Yakon Ptsb. 
1 ,  latrrrsive roct; Dt, Devonian, !Pmmtm grcmp (clmrtsite a d  red md greem st*) ; P, Palem& 
IhmtOm ; tg, pglm n a p  (Oidovfdm), coddug of q&, cowlomarale, and Maalt slate. 

The linear arrangement of intrusive bdies shorn in the northern 
part of the qmdrangle in the divide sepsratlng the Yukon snd 
Tanana drainag is rather striking and suggosta a structure at about 
right angles to the prevalent dimtion. 

C1eava.p i~ very generally developed throughout the =hi& and the 
P a l e o ~ ~ i c  wks. In the latter some true slates are present. A shatter- 
ing of the rocks is very prevalent and characteristic in the Fairbranks 
district, where it is believed to b the result of the intrusions. 

4 y4Milc k 

Fcaum 5.-Beetkn along Tanana Riper below month of  the Tolovana 

Minor f a d h  ara common throughout the region and large displace- 
ments ere suspted.  As them was no dim& evidence of large faults, 
however, the structure sections have been drawn without indicat- 
ing my. Some of the relations kdimbd as overturned folds may b 
complicated by thrust faults. 

The Birch Creek schist was undonbtadly fo ld4  before the depmi- 
tion of the Tatalitla group, and another period of deformation prob- 
ably took place before the Tonzona group was deposited. Disturb- 
ances also took place after the intrusion of the granite believed to ha 
of Mesozoic age; these, however, may have been part of the =me 
diastrophism that foldd f i e  Tertiary dimen% 



No geologic history worthy of the name can be written without 
profound familiarity with the litbology, stntigraphy, structure, and 
organic mmins of the region d i w u d .  Reconnaiance work per- 
mits only tentative conclusions, and the following statements are to be 
regarded as such. 

The material of the Birch Creek schist indicates conditions favor- 
able for the formation of a considerable thickness, perhaps several 
thousand fget, of alternaGng sandy end argillaceons wdimenta over 
large areas, with local conditions favorable for the deposition of 
calcareous material. The structure of these schists, their d w  of 
metamorphism, and their relation to succeeding formations suggw t 
an age antedating the Ordovician. 

Subsequent to tbe consalidation.of the Birch Creek deposits, their 
folding, the intrusion of granitic mahrial, and other events of what 
was undoubtedly a long and co~nplex history, the sediments (Tatalina 
g?.onp) regarded pmvisionallp as Ordovician were deposited. The 
relation of t h e  later rocks to the Birch Creek schist is one of 
unconformity, and their feldspathic material is regarded as derived 
in part at  least h m  the old granitic intrusive? thnt now appear as 
g n e i ~ .  These older Ordovician rorlrs ref£ect in their composition 
the character of the formation from which they h a ~ e  been derived and 
like the latter comist of alternations of argillaceo~is and ~iliceous 
sediments. 
In the White Mountains and poasibly elsewhere th deposition of 

the Tatalina was ended by volcanic disturbance: during which flows 
of diahse and basllt took place, accompanied by tnfls, volc~nio 
breccias, and congEomera tes, appnrently in part of submarine origin. 
Thse were followed by the deposition of heavy limestones during late 
Ordovician and Silurian time. Sedimentation was probably inter- 
rupted by a period of folding, followed by  noth her period of depo- 
sition of argillawms d i m e n t  with interbdded gravels and sands 
and mme limestone. 

During Middle hvonian time limestone and chert were deposited, 
accompanied locally by extensive voIcanic. outbursts. It seems prob- 
able that an erosional internal intervened between the deposition of 
the Tonzona group and the Csrboniferous, but of this no direct 
evidence has been obtained. Deposition in Carboniferous time, so 
far as known, was only of fine sediments and cherts. 

The Mmzoic is represented by the Upper Cretaceous, and it is p s -  
4bIe that other divisions of the Mesozoic map be included in the  
a m  rnappdl as Paleozoic. The small area in the western part of 
the quadrangle is the only one definitely recognized as Cretaceous, 
and this has most probably been pmemed from erosion 'by the 



inkwive granitic rocb that have penetrated it. The presence in thew 
rocks of diwtyledonous leaves and ammonites in dose sssociation 
with the Cretaceous sandy sediments indicates deposition in w~terv  
not far removed from land. Volcanic mtivity was dominant during 
the Paleozoic, but the Mesomic was a period of wid~pread intrusion ; 
and in the western part of the qnadranglle the Upper Cretaceous 
rocks were invaded by porphyritic rocks of granitic character, 
The Tertiary was a period of abundant deposition, maet pmbably 

in part lacwtrine and in part fluviatile, shown by dapmita of 
clay, sand, and gravel lomly consolidated in some places and corn- 
pletdy consolidated at others into massive conglomerates. The ver- 
tical position of these beds in many places bears witness to the can- 
tinuance of diastrophic movements. 

The geologic history would nat be complete without tt brief refer- 
ence to the development of the present surfaa The uniformity of 
the upland, which is very striking throughout the Yukon-Tanana 
region, is the prodnct of complex processes, each of which has taken 
part in giving it final form. It is regarded, nevertheless, as reulting 
mainly from weathering snd stream adion. The hndency of d,reams 
in this region to f o m  extensi~e flab has almady  TI noted ( p. 22). 
Tbst this p-s was effective before the present deposits were fort ned 
is proved by the fact thrat the bedrock surface beneath the d e w i t s  
of the p m t  streams, so far as exposed by the operations of mining 
is htter than the p e n t  mrftlce of the valleys. (See P1. XXIT.) 
The section from Ester to Crlppb Valley (fig. 6, p. 104) is especially 
noteworthy in this respct, the bedmk between tbe two valleys rising 
only about 40 feet, whereas the pwsent surface r i m  over 100 feet. 
Thew, facts are eerded as of w t  importance in tming the history 
of the premmt surface. 



GEOLOGY OF THE FAIRBANKS DISTRICT. 

By L. M. PRINDLE and F. J. Ham. 

@ E m  BEAT7JltEs. 

It has already been stated that an a*rea of approximately 300 quare 
miles (see PI. 11, in pocket) lying north of and adjacent to the town 
of Fairbanks, here designated the Fairbanks district,,was studied 
and mapped in considerable detail. The geologic results of this 
work will here be set forth, the description of the general geology of 
the quadrangle already presented serving as an introduction. 

The Fairbanks district lies entirely within the area of the Birch 
Creek schist, as shown on the geologic reconnaissance map of the 
quadrangle (P1.VII1, in pocltet) ,and its mcks therefore Mong essen- 
tially to the metamorphic Birch Creek schist, and are regarded as 
pmbably of pw-Ordovician age. It is possible, however, that small 
areas of Paleozoic rocks may be present. One small area of sand- 
shne and conglomerate is srrsignd to the Tertiary on munt of its 
lithologic character and stratigraphic position. Closely ammiated 
with this conglomerate is some unaltered basalt, probably also of 
Tertiraq age. Unconmlidsted deposits, including both terraca and 
mdern alluvinm, cover about one-third of the area. The mail1 
problems to b considered are those relating to the lithology and 
metamorphism of the schist; to the distribution and character of the 
intrusive rocks and their relation to the schist; to the mineralization 
of the region, which is most probably due more or less direcay to 
the igneous rocks ; and to the distribution and character of the allu- 
via1 deposits, which are of particular importance, from the f a d  
that they have proved so abundantly aurif erou8. 

The geologic map (PI. XI, in pocket) on tc scale of about a mile 
to the inch shows the distribution of the more important geologic 
units. Two types of the Birch Creek schist are mapped, one includ- 
ing the schist proper and the ather the crystalline limestone. A num- 
ber of lithologic varieties of schist described in the text am not differ- 
entiated on the map. The unmetamorphoxd sedimentary rocks s h o ~ n  

a9 
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include &naknary and some Tertiary beds, the former being mpre- 
sented by terrace and present stretbm deposits. The igneous &a 
mapped are (1) augen gneiq probably of pre-Ordovician age, (2) 
quartz diorite intrusives, (8) porphyritic granite intrusives, (4) 
altered dike mks, ( 5 )  bmlts, 

The metamorphic rocks classed as Birch Creek &st form by far 
the p a a t  part of the visible bedrock of the district, and have 
been found to underlie prwtically all gold pImrs. Their dktribu- 
tion on the edogic map shows that they form the predominant bed- 
rock of the district. This formation include several kinds of rock, 
bat these, although distinct, f o m  parts of one unit rather than inde- 
pendent unib capable of individual separation. Whatever their 
origin, they have been so highly altered ltnd welded by processes of 
metamorphism and diastrophism that their o~iginal relations are 
more or l e s  obliterated, and their present composition and struc- 
ture are predominantly those resulting from metamorphi. They 
include rather mamive quartzites, quartzite schists, quartz-mica 
schists, hornblende schists in part arnphibolitie, carbonaceous schists, 
crystalline limestone, altered calcareous mch, with associated eelor 
gitic rwks, sndalusite hornfels, and a small amount of p n i t i c  
gneiss derived Prom intrusive porphyritic granite. It is not im- 
probable that mal l  areas of younger PaIeozoic rucks occur infolded 
in the older formations, but in the absence of any definite criteria 
for their separation, it has not been deemed advisable to attempt to 
differentiate them. 

QUARTZITE AND QUABTZ-MICA BCHIBT. 

0eeumw.-The most common bedrock in the area is thin-Mded 
quartzitic schist and quartz-mica whist. Its most common mode of 
occurrence is in altahting beds from an inch or less up to a foot 
or more in thickness, composed of more or 1- blocky quarteite -hist 
in which quartz is the predominant Imineml. These beds tbre sepa- 
rated by beds of schist in which mica is the predominant mineral. 
At some localities the rock is made up almost entirely of the blockg 
quartzitic variety, mast of which, however, contains sufficient mica 
to render it definitely schistose; at other Imlities the rock consists 
only of the soft micamus s c W  The planm and crevicm between 
t h  altermting beds of bI&y quartzitic whist and schist containing 



a large proportion of mica, where occurring beneath placer ground, 
permit the gold to pendrate to various depth4 in wme places tm 
several feet, whsrens the dayey surface formed by the more easily 
decomprwed micarnous schist? being practically impermeable to gold, 
retains it at a fairly constant level. 

Petrmg~nphy-Minerals observed entering into the composition of 
the quartzite and quartz-mica schists are qi~artz, gericite, biotite, 
orthoclase, albite, epidote, zoisite, garnet, sttau~olite, chlorite, zircon, 
rutile, tihnite, amphibole, tourmaline, magnetite, iron pyrites, and 
limonita. The most. common types are- wmpowd of qu~rkz, serbite, 
and biotite, some having saricite so abundant as to form a quartz- 
gericih schi~t  and others having biotite so abundnnt as to form s 
quartz-biotite schist In some occurrences grains and irregular 
ma- of albite are so mmon as to form a distinctive type. Garnet 
is very cornmanly developed, most generally in sharply defined crys- 
tals, but in same placa as spongy masses, Staumlite was obseroed 
in only one specimen, and tourmaline k not common, 
Some of the rocks that are distinctly quamitic in character exhibit 

the detrital origin of the qunrtz grains, bnt most of them contain 
the quartz in thr, form of Rn interlock in^, evenly gmmilar aggregate, 
with unoriented flakes of mim. In the more rnicsceous ~ h i s t s  the 
padZe3 asrangement of the constituents is very pmnounced, 

The rocks are jointed, c l o 4 p  folded, and exhibit in some cases 
cleavage and cleavage banding. Folding has been so intense that 
returnbent folds in il p i t i o n  approaching horimntality are common. 
Quartz veins were obsewd as much as 15 feet in thickness. Some 
quartz veins rrere introduced mf5cienfl-y enrly to be folded along 
with the schist j others cut the earlier structure or are present along 
joint planes. 

noiastsmc mmsr rno A V P A ~ ~ C ~ T ~  

Homablende ec&t.--Hornblende whist occurx in the quartzite 
echist a t  seveml localities in the Goldstream Vdley, on the ridge 
northeast of Pedro Dome, and sparsely at se~eml other locditipa. 
Minerds obrved in this rock are hornblende, tiotite, quartz, 
albite, garnet, epidote, zoisite, rutile, titanjte, calcite, apatite, iron 
pyrik, and magnetite. A common type is cumposed e n t i a l l y  o f  
gmm hornbIende, biotite, quartz, ~ n d  calcite. Through the par~llel 
orientation of the prismatic hornblende and the biotite there is gen- 
erally a well-developed schist- structura In some places the am* 
phibole is developed in tufts of acicular crystals independent of 

' 

the schidty .  Garnet is common. The titanium minerals are pres- 
ent in nearZy all orxurren~as and in mme am very abundant. 
AmpiGbolite.-Amphibolitic rocks occur, with albite or acidic 

srod*lime feldspar as mt ia l  constituents and ~ompositioa other- 



wise similar to that of the hornblmde schi~k Them may be altemd 
ipeclus material or may be of sedimentary origin. No evidence 
hring upon this point exeept that of amiation is available. In 
one place they fire associated with crystalline limestone, a fact that 
suggests a sedimentary origin bub is by no means cmclusive, as Paleo- 
mic limestones with interbadded volcanic rocks are mmm in the 
Yukon-Tanana region, and the metemorphism of such mks would 
produce & like t h m  under consideration. 

C d B B o n A m w B  DCHIBT. 

In the Gddstream VrtHey some c a r h a m u s  schist is misted 
with tha crystalline limestme. Some occurs also on the northwest 
side of the main ridp,  in a ~ w i a t i o n  wi2.h c a l ~ m u s  beds and green 
garnetifemus racks, and again in the ridge near the tDPPn of Fair- 
hunks. I n t d d d e d  with it am thin beds of black and p n i s h  
micarnous qumtzita. The m k  is composed of a finely p n n l n r  mass 
of quartz p i n s  with -me micite, much cwbnaceous matter, and 
some ferruginous material. 

Limestonee- are amciated with the hornblende schists ~ n d  occur 
lrlso with the qu-te whish They occur in the Goldatreem Valley 
below and a h  Moose Creek, on O'Connor Creek near the mouth, 
along the railroad below the mouth of Fox Creek, on Fox Creek 
about one-half d s  above the mouth, on Goldstream above Fox 
beneath the placer gromd, near the mouth of Bear C d ,  on a spur 
of Fourth of July Hill near Deep Creek, and aouth of Fish Creek 
nenr the eastern limit of the m a  mapped. Nearly all of these 1+ 
mlities lie along one genera1 line, md although the lirn~~tone prob- 
ably occurs not as a ctmtinuolis belt but rather as discomwted lem 
ticnIar maws, these ocxumnees serve to indimte s zone in which 
calcareous material pmdominates. fact that so mny of the 
localities are on spurs limiting the Gddstremm Valley would indi- 
cate that Goldstream followed this c~lcareous zone in the cutting 
of i t s  vdey. -The limwtone is in general thin Mded, occurbg as 
thin calcareous bands in whish and ranging in color frcla white to 
rrtther dark bluish gray. At FOX it is closely mmpled and conbina 
considerable tremolite. 

Ocmmeme d charmter.-Tn parts of the v~l leys  of Vault,, h e ,  
Eldomdo, Cleary, and Fish creslcg and trending northe$Strsouthwest 
parallel with the main ridge of the district am maasive and schisha 
rocks in part d c a m m s  that contain abundant garnet, pyroxene, and 



amphibole. Some of them are composed essentially of garnet and 
pyroxene and form a massive edogitic rock. Tihnium m i n e 3  are 
abundant in all  these rocks. The rocks range in color from dark 
green to gram green and almost all the weathered ~upf~ces  are 
afudded with gar~lets. The more schistme varieties conhin abundant 
mica and show apparent transitions to quartz-mica schist. In some 
plnces bands of bluish lima8foee an inch or mom thick were observed, 
alternating with bands composed of garnet, amphibole> md pyroxene. 

The massive varieties are den=, tough, heavy rocks. In early days, 
on account of their resistance ta heat, they were med by the miners 
for thawing p m d ,  being heatd in a fire et  the surface and when 
hot thrown into. the shaft to remain there until cool, when they were 
hoisted out with the gravel that had been thawed. This rock forms 
the mast blocky variety of bedrock underlying the placers, and the 
placer gold is found to depths of several feet within it. In mining 
operations on some of the creeks, notably on Dome Creek, it has beer1 
n e c m r y  to bke up large quantities of this m k  to recover the gold, 
and the difficulty of handling it adds considerably to the cost of 
mining. The high gold tenor of this ground, howe~w, has proved 
mom than su6ciemf to offset the extra expense. 

The mks o m r  apparently as lenticular messas in the quartzita 
and quarkmica =hist conformable to the structure of the whist. 
They are found in plam as massive outcrops along the bases of 
ridges al(;ema-g with bands of quartz-mica schist or in mme places 
with limestone. Fragments several feet across occur in decomposed 
schist an the dopea of ridges, and numerous mall fragments that 
have weathemd from the inclosing =his& seem to ham been derived 
£man narrow bands or lenticular masses in the mhist. 

Ye&ogrccphy.-The minerals observed aa constituents of thtm rocks 
are calcite, garnet, monoclinic amphibole and pyroxene, rutile, titan- 
ite, mu~uxlvita, biotite, epidote, zoisite, quartz, feldspar, chloritie 
material, lsnd imn minerals, among whicb pyrrbotite i s  most com- 
mon. Quartz md feldspars are not tcbundant. 

For purpom of de~riptian the rmks formed of thew minerals 
may be divided into three varieties, which are apparently connected 
by many intermediate forms. A specimen illustrative of the first 
variety is composed of a large proportion of calcite, with pale-green 
slender p~isms of pproxene, a little amphibole, garnet, abnndant 
titanite, m e  colorless mica, and a little iron ore* The calcite p i n s  
are arr~nged partly in bands s8pmted by narrower ban& compsed 
of pyroxene grains and prism. The *met is usually without regular 
bonndwies, is spongy in character, and is in places c r a d  by rows of 
grains pamllel with the banding of the calcite and pfmxene? form- 
ing a hdicitic structure. Titmite is scattered ~bundantly through 
the rock as irregular p i p s  and in places form granular groups 



several millimeters in diameter. There is a mall amount of pale- 
gEm amphiboIe. A massive rock of similar composition contains a 
larger proportion o£ the pale-green ampbib619 more titmite, mme 
biotite, and pale-pink garnet, much of which is without definite 
boundaries, thwgh some mum sharply outlined in the midst of the 
other mnstituents ; in pla- it shows altexet ion to fibrous amphibole. 

A m m d  variety is a massive m k  compoeRd almost entirely of 
amphibole, @met, and titaeite. The amphibole is prasent as cloaely 
crowded, irregular p i n s ,  slightly elongated parallel to  the ~ e r t i c s l  
axis, and showing plemhmism from nenrlp colorleas to bluish green. 
Garnets are scattered in irregular mas- and form but a small pro- 
portion of the rock. 6mal2, irregular gains of titanite sre abundant 
and evenly distribnw, and a small amount of rutile rimmed with 
titanite is present. 

A third variety is s maasiw, dark-pen, tough rock composed 
isentially of pyroxene and garnet and rrmBiderab1e lutile. The 
pyroxene is nearly wlarless; extinction arrglas on 010 as high as 
45" were noted, and it occurs as anhedrons somewh~t lengihened 
parallel to the vertical axis. The garnets are pale pink in color, 
have crystal outlines, and are rimmed with a narrow zone of deep- 
green amphibole. Rut.ile is abundant, not anly as w i n s  of eon- 
siderable siee (one piece measured d by 2 millimeten) but also as 
thin wins an inch or mom in length. A particularly coarse and 
beautiful mriety of this mck contnins thickly crowded gnrneta up 
to 5 millimeters in dinm&et, pyroxene dark green in hand specimens, 
but nearly colorless in thin section, deep-green rinbs of amphibole 
about the garnets, and abltndant tibnite. 

&@%-The origin of these socks is by no menm clmr. At OIW 
extreme are bands of the silicates interbanded with m a l l i n e  lime- 
stone on the small waIe of a h a d  sprimen; a t  the other edmme 
are massive eelogitic rocks. The morrt probable tentstive explan~tion 
i s  th'st these rocks were impure calcareous sedimenhrg rocks con- 
taining hrisic or interbeddd tnffamns rn~teri~I and that t h q  were 
metamorphd while t h q  ware deeply bl~ried. 

O e w w - I n  the narthe~ststern p4rt of the district in parts of 
f i e  vaHep of Alder and Captain meks and on the adjacent r i d p  
are rather massive puertziks and quartzitic mhists, mme of which 
are tough and fins p i n e d ,  with peathered surfism studded with 
Xnmps of harder rnlateriaf. 

PeEnopphy.-At the termination of the spur between the forks 
of Alder Cmk the talus, which alone is exposed, mtaine bids of 
rather rnamive, slightly schist- quartzite, some of which ahows 
bands of d - b l a c k  carbonaceous whist partly co&d with slender 



wysta1s of andaluaite; blacks of coarse quarts-mica echist, with 
abundant pinkish garnets up to a centimeter in diemeter; fine- 
grained gray rocks with many garnets; and d~&-colored blocks of 
compact fine-pined rack, thickly crowded with altered andahsite 
crystals. The fine-grained $rag rocks are compoeed of finely grandax 
quartz and mricite. The garnets are small, up to about 2 millimeters 
in diameter, are without distinct cryshl outline, and have a tendmcy 
to spherical development. They are rimmed with brownish biotite. 
The andalusite racks contain quartz, biotite, a small amount of feld- 
spar, garnet, sericite, chloritic material, a little rutile and tourmaline, 
and aggregates of micamus matter in the characteristic form of 
anddusite. The main body of the rock is compwed of a fine-grained 
-ate. of qqoarlz and biotite, in which the ather minerals are 
embedded. The garnets are mall and rounded. The biotite ia red- 
dish bmwn and in part forms rims about the garnets. 

A fragment of dark medium-grained rock, found in the %oat near 
tQe bead of S t e a m h t  Creek, is composed largely of fresh andalusite 
in forms up to several millimeters across, quartz, biotite, ab~mdant 
magnetite, d m e  iron pyrites. Thisl is not far from the intrusive 
granite thrtt outcrops on the ridge at the head of Steamboat Creek 
and indicatm most probably the presence of rr. zone in the schists 
that hm k n  metamorphosed by the intrusive rock. Schist with 
plwhroic andelnsite and reddish-brown biotite, which are appamntly 
products of contact metamorphism, w c u a  also in Skoogg Gulch close 
to tt granitic dike only half an inch thick, 

0 ~ ~ e m e . - - G n e i s s  forms a component part of the Birch Creek 
metamorphic ammblage of rocks at a .few localities. It o c m a  in the 
upper part of Pedro ValIey from a short distanca below the mouth 
of Twin lhek  to a short distance above the mouth of Deadwood 
Creek md may extend into the covered country beyond these points. 
It wae found alw on fhlo Creek, Bear Creek, and is well exposed 
on Fairbanks Creek above the mouth of Bxtwn to One Crwk, all 
these points being in a singlo line of strike parallel to the general 
btrjke of the schists. The extreme width obsemed is at moat a few 
hundred feet. 

Petrog~aphy~-Th~ rock is in park composed of bands of quartz 
snd feldspar separated by mimceous layers. Feldspar augen are 
rather evenly distcibuutsd and attain a width of about one-half inch in 
the coarser varieties. The averse variety contains feldspars meas- 
uring up to about a p n ~ r h  inch in a medium to fine grained ground- 
mass. Bands of lighter m k ,  camposed essentially of quartz and 
feldspar, traverse the average type, generally running parallel with 

m " - B ~ l l .  62&- 
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the structure of the haer, but. some of these show crumpling within 
the limits of a hand spimen.  

The usual type contains anger1 of microcline in a granular mass of 
quartz, feldspar, sericite, biotite, epidote, titanite, and orthite, The 
feldspar of the gronndmass indndes alkali feldspar and soda-lime 
feldspar; albite is the most common variety. Although but a few 
thin d o n s  were studied, orthite is present in mmt of tliem, and 
g.enerslly grains of epidote are grouped a h t  this conspicuous 
isolated mineral. The minersls of which these m k s  are composed 
have h e n  shtlttered and mryst~lliastion has taken place. 

A rather coarsely porphyritic gneiss, with feldsp~rs up to an inch 
or mom in diameter, occurs jn the spur between Pilot and Cuplain 
creeks. It is composed of quartz, feldspam, and rnnscovit~ In some 
portions of the rock the feldspaw have retained their crystal forms, 
and the rock is a somewhat gneissoid porphyritic granita Other 
prtions have become schistow, with the feldspnm redtrced to augen. 
This rock occurs .apparently as a dike, n few hyndred feet. thick, 
cutting the schists. 

TERTIARY (7) BOCKS, 

0ecumme.-Bmwn micaceous sandstone end conglomerate, corn- 
p a d  predominantly of schist frrrgments with vein quartz, in a small 
area on Fourth of duly Mill, are unlike any other rocks of the dis- 
trict. Near the highest point of the hill where these deposits nre 
found t h e n  is much detrital granitic materiel, prrrtly h l d e ~ q  
and there am also serpentinous rocks unlike the rocks o f  the district 
but similar to m k s  found to the northeast in the Chena Valley. The 
e n i t  ic material d m  more. closely resembla the &;ranitic rocks of the 
Chena Valley than those of the Fairbanks district. These rocks rast 
padly upon the metamorphic schist and partly upon the basalt that 
foms  the point of the hill. Indeterminable plant remains and fer- 
ruginous nodules were observed in the brownish sandstone. The 
rocks are but lo~sely consolidated and the coarssr m~terial is strewn 
d o n g  the slopes below the outcrop and has the appearance of bench 
gravels related to the p m n t  stream. 

Com2atim.-The brown sandstone with femginaus nodules and 
remnants of plant remaias is very similar to rocks of the Kenai 
formation and has a b u t  the w e  d e p  of consoIidation. Coal Rns 
k n  reported from the north side of the Tanma, in the vnlley of the 
Little Salchaket, and it is probably of Kenai age. If so, the cod- 
bearing deposits, so ttbundantlg present south of the Tanana Flats, 
are also represented at least by remnants north of the river. In view 
of their lithologic m b l a n c e  to similar m k s  of the Kenai, the 
m k s  of the little area of Fourth of duly Mill are correlated with 
that formation. It should h stated, however, that no evidences of 



con1 except the carbonized branchlets of some form of plant life were 
obsemed in this occurrence, and it is most probable that only sand- 
&one and oonghnneratic mernhrs &re present. There has been con- 
~iderable prospecting for gold, however, in these deposits, as is usual 
wherever conglomerates of Kenai age halve been found in the. Yukon- 
Tanana region. In other amas there i s  evidence that some con- 
glomerats referred to the Kenai are auriferous, contnining placer 
gold that m s  deposited as such with the watemorn p v e l s  of which 
they are cornpad,  but it has been only by a secondary concentration 

' fmm the weathered products of the conglomerate by the present 
streams that such gold bas been made available. 

The varying elevation a t  which the Yukon-Tanam region has stad 
has produced rock benches which now stand at different heights above 
sea, love]. Some of these have been st, extensively developed as to be 
independent of present drainage :ems, but others are relatxd to them. 
Alluvial deposits have been left on m e  of the lower bench-, and in 
some portions of the Yukon-Tanana region, notably the Fdrbanks 
district, extensive amounts have accumulsted in the valleys of the 
present streams. These deposits include silt, sand, and gravel, de- 
posited in part on benches and in part on valley floors. They were 
laid down partly under the action of laastrine conditions and partly 
u n d e ~  the interaction of lacustrine and fluviatile conditions, though 
it is probable that fluviatile conditions prevailed. Deposition most 
probably began in the Pleistocene or earIier and continued to the 
p m n t  time, the most active period probably h i n g  during the time 
when the glaciation of the areas about the Upper Yukon made so 
lmge an amount of silt available, and when the retention of this 

.abundance was assured by a perid of sluggish drainage in the Yukon. 
Since their deposition in the Fairbanks district, the alluvial deposits 
have been caned into temces having steep silt barks 20 feet or more 
in, height, bordering rallplps with cornpar.atirely narrow floors over 
which flow the present streams. 

Igneous & are cotrum11 in all the gold-placer areas of the 
Yukon-Tanana region (pp. 80-321, and the evidence available points 
to them as being a t  least hhe indirect cause of the pmssnce of gold 
in the rocks from which ithe plnwr gold has been derived. Their dis- 
tribution, the delimitation of their m a s  from those of the sedimen- 
tary mks, their relation to the inclosing mks, their origjn, nnd the 
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part they have pIayed in the geologic history of the region are Ithsre- 
fore of importance to miners. 
The distribution of the main occurrences of igneous mks is indi- 

cated on the geologic map. (Sea PI, XI, in pocket.) It is noticeable 
that although there ape no very large areas of them d s ,  and thaO 
although they do not form a large proportion of the tohl area, they 
have, nevertheless, a wide distribution thruughmt the district; even 
where not found in  place they are shown to be pment by igneous ma- 
terial in the gravels. It must be remembered that so large a part of 
the a m  is covered with vegektion that the m a s  indicated m e  prob- 
ably by no means as e9tensive as those actually rwxupied, 
The igneous racks of ths Fairbank district, include several vsrieties 

of intn~sive p n u l a r  rocks and a, small smonnh of igneous material 
reffaded aa extrusiva Intrusive granular mks thab penetrated the 
whist at B I I C ~  depths below the mntempmry surfam of the earth as 
to have cooled with suffjcient slawnew to become entirely crystalline 
are separable into quartz diorite, porphyritic biotite granite, light- 
colored persilicic granitic d i h ,  and altered porphyritic dikes related 
to granitic and di0rit.i~ d s .  Besides these intrusive mckg, which 
form tho greatest, part of the igneous material present in the dis- 
trict,  mall masses of bawtlt outcrop on Fourth of July Will ~ n d  near 
the mouth of Alder Creek. The relations of these occtirtences are not 
eat irely c lm~ ,  but illat oo. Fourth of July Hill is believed to be of ex- 
trasil-a origin-that is, to have been pouwd out upon the earth's 
surface. 

m v ~ m  PoaEa, 

0cmwme.-An elongated mass of quartz diorite forms the main 
body of Pedro Dome and extends southweatward dong the ridge. 
Dikes of related rock occnr also in the spur between Twin ~ n d  Pedro 
crpeks. That this m k  occurs elsewhere is shown by its presence ia 
stream pve l s .  

Petropphy-The quartz diorite ranges from dark gray to light 
p y  in color, from medium to  fine in p i n ,  is evenly nained, and is 
r o m p e d  of light and dark constituents. .The minerals obgerveii in 
different weeties stre qn~rts, soda-lime, feldspar, ulksli feldspar, 
biotite, hornbknde, pyroxene, titanite, ilmenita and other imn min- 
ersIs, zircon, and apatits In the hand specimen quartz is mcog- 
nizable by its grayish eoIar and lack of cleavage, feldspar by its 
whiter mlor and its cleavage, biotite by its splitting easily into elastic 
laminae, and hornblende by its black shining luster of clavage mr- 
faces and by its cleaving into thick brittle masses rather than into 
leavm like mica. 



The most common variety is composed essentially of auhmorpbic 
mzgstda of pl&ocZwe, quartz, a very little orthmlase, biotih and 
hornblade. The plagioclase is zoned and in the different mnea 
ranges in composition from bmic labradorite to acidic oligoc1a~a It 
has the crystal form developed and is embedded most generally in 
the irregular grains of quartz. Only a very small amount ef ortho- 
clase is preaent, the plagioclase baing most generally in direct contact 
with the qua&. The brown biotite and green hornblende are rather 
evenly distributad. 
In one variety a wegation was observed, compa~yed of augite, 

hornblende, and biotite, thgaugite forming the central portion of the 
aggregate. Aug-ite occurs as an essential constituent in specimen 
taken from 5 marginai portion of the mass.. A dike in the spur 
between Twin and Pedro creeks cwntains, in addition to the other 
minerals, some interstitial orthoclase and a few grains of orthmlase 
in which plagioclwe individuals are embedded. This variety ap- 
proaches gsanodiorite in composition. 

Seveml porphyritic dikes of the same material were observed in 
the vicinity of the main intrusive mass, ht most of them are too 
small to  be shown on the scale of the map. One of these porphyritic 
rocks n e q  the head of Cleary Creek near what is known as tho 
Mother Lode claim is composed of amphibole and quartz in a kely 
granular groundmass of quartz and feldspar. The feldspar pheno- 
ctysts grde  into the automorpbic feldspms of the pundmass, which 
form centers of crystallimtion for spherical masses of quartz-feldspar 
aggregates. Iron pyrites is abundant 

Re&im.-Tbe quartz diorite has intruded the 8chisi and shows 
small inclusions of quartzite schist in its marginal portion on the 
northwd side of Pedro Dome. It does not seem to have hen much 
changed through cwtact with the mhist, and the quartzite schist in 
immediate contact shows but little alteration, but where the compo- 
sition of the schists was somewhat different biotite has been dmel- 
oped rather commonly as a contact mineral, as hhas also the f m h  
andalusite rock of Steamboat C w k  and Skmm Gulch above de- 
scribad (p. 85) .  The quartz diorite BS well as the schists which it has 
intruded have andergone fracturing. The fracturing in the q u n ~ ~  
diorite is mod evident in the qugrtz, nearly all the grains of which 
in same spimens have been more or lem broken. Some of the 
fractures were observed to have been Ilealed with plagioclaw, 

Omme.-Porphyritic biotite granite is more common than 
quartz diorite, It forms a large part of the ridge southeast of GiI- 
more Creek and extends southwegtward to the headwaters uf Engi- 



neer Creek, wAe1.e the rock is f d  in the gravels and where dikes 
related to  it form part of the h d m k  beneath the gravels. Another 
maw of the =me kind of granite is found on Twin Cmk, where id 
forms the bedwk on some of the el~irns and extends to the north- 
west above the wagon road. In the vicinity of this last intrusive 
mass are small related dikes in the schist and in the quartz diorite, 
which at this locality is in close association with the biotite p n i t e .  

Petrography-The minerals obsewed ae constitu~,nts of this rock 
are quertz, mimcline, biotite, muscovite, amph ibob, aircan, ti tanite, 
and orthite. 

Microcline is the most canspicuous mineral in these rocks, m r -  
ring as al~tomor-phic individuaIa up to 2 inches in diameter in a mwe 
or less evenly granular mnss of quartz, feldspar, and biotite. The 
quartz is easily diutingnislrable by its dark-gray gl~ssy trppearance 
in the midst of the whitish feldspar. The quartz grains avenge about 
a quarter inch in diameter. Mierrnopic examination showdl much 
wider variation in the s ia  of grain than is apparent in the hand 
specimen, The feldspar of the groundmass includes both alkali feld- 
spar (microcline and orthmlase) and mda-lime feldspar, the latter 
ranging from olip1ase to andesine in composition. Taward the 
extreme northeastern limit of the maw is little hornblende wns 
observed as s minor constituent. Orthite wes obssmd as 8 mall  
automorphic form embdded in miml ine .  There is some sericitiza- 
tion of the feldcrpar lrnd chloritization of the bi&te, but othemisc! 
the roclr at mast localities is fresh 
In places the biotite granite mnbjns a mnside~rtb1~ proportion 

of imn pyrita Or~tcrops on Rose h k ,  rr tribntary of Gilrnore 
Creek? show scettemd clyst~~ls of iron pyrites, about which are spheri- 
cal stsined m a s  in which the rock has h n  colored by the altera- 
tion of the iron pyrites, At one locality QII the road from Skoogy 
Gulch to  Golden City a large amotznt of iron pyrites is present, 
both in the rock itself and on the joint planes, where it occurs. as 
pyritobedrans largely altered t o  limonita. In the upper valley of 
Hill Creek a h  imn pyrites .highly impregnates the rock and by 
altemtion has reduced large amounts of the granite to  10- ma- 
of p n i t i c  sand. 

Through the conkact action of the biotite granite the schi~ta dose to 
the contact have become gneissoid and have come to contain a can- 
siderable proportion of feldqnr. 

A pnitic dike ouhrapping near the head of Fox Gulch i~ corn- 
p d  of a light-colored, fine, and more or 1- even grained mck con- 
sisting of quartz, perthitic alkali feldspar, d e - l i m e  feldqar m d y  
oligoclase, and q m d i c  fragments af muscovite. The constituents 



are dl xenomorphic. The rock shows cataclastic action, some of 
tba pTagioclase ga ins  being bent and broken und same larger p i n s  
being surrounded by finely granular quartz-feldspar frqgnenh, 
This rock is cut in places by veins of mamr material of simiht 
nature, the feldspars of which attain a length of half an inch or more. 
These veins, so far as observed, are from a. fraction of an inch to 
several inches in width, and very commonly the fel&par individuals 
are arranged more OP less st  right angles to the walls of the vein 
cavity which they fiU. Xn some cases the medial portion of the veins 
is fitled with quartz. This granitic material baa also penetrated the 
schist as thin independent anastornwing dikes of granitic material. 
On MeIba Creek rrlso the porphyritic granitic type is cut by light- 

eolarwl quartz-feldspar rocks mmpsed of a granular mass of plagio- 
clase feldspar, orthoclase, and some muscovite. 

The porphyritic biotite gr;ranib of the ridge hetween Smallwood 
and Gilmare creeks is a h  traversed by persilicic dikes of similar 
nature to those described. Some of these in the valley of Engineer 
Creek conbin scattered grains of orthoclaw up to  tt quarter inch in 
diameter, mostly kaolinized, in a finely granular xenomorphic mass 
of quartz and feldspar, the latter being almost entireIy altered They 
contain also limonitic material, so distributed as ta give the rock a 
yeI1owish oolor, and also numerous sharply outlined crystals of iron 
pyrites, largely altered to limonite. Scattered through the rock or 
partly illling cavities am masses of very fine crystalline quartz, 
some of which show traces of concentric structure, the Iayers being 
composed of somewhat fibrous silica. These ma- of apparently 
secondary quartz contain more fermginous matter than the rest of 
the rmks and, tagether with the limonitic areas derived from the 
alteration of the iron pyrite, give to the rock a spotted appamnce, 

Dikes formed of rock composed e n t i a l l y  of quartz and feldspar 
and similar to the diflerent varieties above described are common 
in and ad jncent to tbe intrusive porphyritic granite of Twin Creek. 
At this locality, as already mentioned (p. 70), dikes of similar ma- 
terial cut the quartz diorite. Associated with th= persilicic dikes 
em mames of quartz, some of which are directly associated with 
masses of feldspar, some of which form veins, apparently, in fine- 
p i n e d  m a w  of quarbfeldspar and some of which are penetrated 
by veins or dikes of the finely p n u l a r  quartz-feldspar material. 
These are all okfvable  on the small scale of a hand specimen. They 
are found elso psnetrating the quartz-biotite schist and along joint 
planes in the schist. Some quartz veins in this schist contain isolated 
are= of orthoclam feldspar, some of which are crystals. Further- 
more, these quartz veins are in part 'auriferous; one hand specimen 
of vein quartz contains gold, embedded directly in the quartz, feld- 
spar, end crystals of iron pyrites largely alkred to limonite; in 



another specimen gold is embedded in iron pyrites. AU thst it is 
dssired to emphmsjze in this connection is that at this Imlity  them 
is a close association of persilicic dikes and quartz veins. The mla- 
tion of this m i a t i o n  to the occurrence of the gdd will be .consid- 
ered in s dimmion of the m i n e m ~ t i o n .  

QBARmIO AND DIOBf'PIC I9WRYBlE:B. 

Small dikes that are so heavily charged with ferrnginous mat- 
ter or other ~ l t ~ r t l t i o n  prdrrcts that their original mpmition i* 
obscured are mcontmon throughout the district. Their presence in a 
valley is generally indicated only by a small proportion of their 
pebbles or bowldem in the tailing piles of the placers. In some 
places material is present showing lem alteration, and from this some 
jnfomatioa ia obtainable regarding the original nature of the rock ; 
and st severs1 localities t h m  rocks have been found in place, making 
it possibje to atudy not only their composition but also their associa- 
tion. lJ%ere the composition is observable they are found to I>e 
porphyries of intermediate constitution referable to the igneous ma- 
terinl from which hare ken derived the intrusive granite and quartz 
diorjte already dexribed. 

Thew porphyritic mh, where they are .efficiently nnalkml, show 
qnafiz and feldspar phenocrgsts in a m i m p n i t i c  and granophyric 
groundma= The quartz p h e n q s t s  are generally corroded, the 
feldspar phenocrysk~ are mostly altered, and many of both nre mr- 
romded by spherical masses of granoph_vric quartz and feldspar. 
Snme  quart^, phenocryats arz surrounded bp spongy qurrtz with the 
same orientation the phmmrysts. Plates of biotite am pmwnt, 
and in one specimen a mundd fmctured garnd ws9 observed. 
,Sericite is abundantly developed in some areas, so much so that the 
identity of the feldspathic constituents is recognizable only by out- 
lines and by twinning striations, which m~intain their position 
although the original material is no longer present. 

At what is called the Mother Lade clnim, situated on the wagon 
road near the head of Clearp Creek? one of thsse altemd porphyries 
mars as a thin dike in quartzits schist, cIosely associated with stib- 
nite. The I-& is light p y ,  fine grained, and pitted with numerous 
cavities formerly occupied by crystals of iron pyritea Under the 
microscope it is obser~ed to be composed mostly of sericit~. Seri- 
citie masses wit.h shnrp outlines indicate the forms of feldspars and 
stand out faintly from the bass of fine quartz and sericite. Bande 
and b u n c h  of ferruginous minerals indicate the former presenca of 
biotite or. possibly hornblende, and finely divided femqinous mate- 
rial is s c a t t e d  generallp through the rock. Sharply outliad forms 
of iron pprites are present, but their substance has been replaced by 



iron tarhonate-smatl glistening p~ritohedrons pf carbonate, p n d o -  
morphic after h n  p p t q  which a m  visible in the hand specimen. 

A mom highly altered m k  mcurs at  the west end of Pedro Dome, 
where there is an imegular mass of this rock in close amciation with 
the quartz diorite of Pedro Dome end with the hhighIy altered schists. 
This is a whitish friable m k ,  in some places rcsemMing fragments 
of 1lnsIaked 1- Much of it is stained yellowish or reddish by 
ferruginous matter. The rock is mrnpoaed of clmr colorless qaart E,  

patches of dark ferruginous matter nmds up af bnnds of fcrruginous 
grains, areas of sericite, and areas of minutely granular qrrorlz em- 
hdded in- dear oolorlesa quartz with rectangular o~iiliries sug~esting 
those of feldspar individuals. In transmitted light these aggregates 
of quartz am transparent, yellow, and apparently uniform in cornpa- 
sition; they are in strong contrast with the mlorle~s quartz, The 
latter muw as p i n s  aid areas, irregular in ontline, like those of 
granitic quartz; some of the areas show l~r~iform orientation. The 
m k  is minutely fractured, and the clear quartz areas show minute 
veins of the yellowish silica. In this vicinity are siliceous breccias 
with much m n d a r y  quartz and ferruginous matter. Dikes of t h m  
altered granites, as well as the rocks in which them granites occur, 
have been penetrated by brown ferrlrgjnous veins t h ~ t  are very corn- 
man in this n~ein ridge of the district. (See pp. RM5.) 

AGE ~ L A T I C I B B  OF TAB lBTRURIVP, ROI'K&. 

The p t e r  part of the intrusive rocka of the Fairbanks dihrict 
belong to the granito-dioritic group. The quartz diorite af Pedro 
Dome and the porphyritic biotite granite of the Smallwood-ailmore 
ridge are distinct types, but there am several intermedinte typaq, 
Although the coarse porphyritic biotite gmnite was nowhere obeer~ed 
cutting the quartz diorite, fine-gained dikes like thae which cut the 
biotite granite and which are closely related to the laltbr in oomposi- 
tim and were only shortly sttlwequent to it in tima of intrusion were 
o h w e d  to cut also the quartz diorite. It is believed that both of the 
main E y p  are pdncts  of the same generrtl period of intrusion, that 
the ~ r i e i t i d  dikes of granite porphyry and quartz diorite: porphyrp 
are referable in their origin to the main intrusive rnaww, that these 
dikm have been altered in part by hydrothermal action, and that 
pssjageway for various afterpdncta sf intrusion w ~ s  afforded by 
an exknsive shattering thst took plsm in part at least subsequent to 
intrusion. 
No formation i~ rolown to mark the time of these intrusions. Con- 

glmerates ~ d e d  as Tertiary cantain numerous gmnite bowlden, 
the origin of which is mt definitely known, but it is very probable, 
from what is known of the Tertiary deposits in other portions of the 



Ynkm-Tanann region, that thew conglomerates nre of Kenai ege, 
which would make the period of granitic intrusion previous to the 
Kemi epoch. Tha nearest similar intrusive rocks w h m  a jp  of ,in- 
trusion is rather definitely determined arc those of the Rampart 
region, 90 miles to the northwest, which have intruded upper Creta- 
ceous rocks. 

T h e  unmetamorphosed intrusions of the Fairbanks district were 
most probably intruded d ~ ~ r i n g  the same general period as those of 
the Rampart region-- periwl of widespread intrusiiln throughout 
Alaskn. 

EJCZRTRWIm 80- 

. A rock entirely different in appearance from any of the igneous 
mlts  hi the& considered is the olivine basalt that forms the end of 
Fourth of July Hill facing Fish Creek. The rmk forms a steep bluff 
overlooking the Fish Creek valley and has a tbicknm of probrlbly 
250 feet. At eeveral points around the base of the hi11 it was found 
r d i n g  npon schist, the main structural planes of which dip about 
30" toword the hill. The m k  is brownish Mack, weathers inta 
spherical masses that might: be mistaken for wa terwom bowldew, 
and in places along the face of the hill is rou#~ly prismatic. I t  is 
composed of plagimlase laths, pinkish augite, olivine grains, partly 
nltered brownish g l a q  and abundant plates ~ n d  p i n s  of iron ore. 

The bamlt underlies sandstone and conglonlemtx at  points over a 
mile apart, m , n g  it probable that i t  has a cunsiderable distribmtion 
beneath the area of sandstone and conglomerate, No definite evi- 
dence was availsbls regarding its mode of occurrence. It  lies hori- 
zontm~lly on the schist and is probably a flow 

The same kind of rock was found ouk~opping an the west side and 
rtbout a mile above the mouth of Alder Creek valley, where it fomv 
the termination of a small ridge. Its eontech and extent ere hidden 
by vegetation. 

Although howledge as to igneous activity in the district is very 
f r q m e n t n ~ ,  it is possible to state. what seem to  have k e n  the main 
igneous events 

Thnt them was an older perid of intrusion is indicated by tho 
prewnce of what are regarded as rnetmorph& parphyrikic ~ 1 1 -  

itw. The period of their intrusion antedates the metamorphism of 
the ngion and WRS probably more or less synchronous with that of 
similar intrusive gneiss that are common in the eastern part of t l~c  
Yukon-Tanana region. The nnmetamorphmd ipeous inltrusimls 
are assigned to the close of the Mwzoic. The sequenee of this almost 
synchronoas material s8em to have bean as follows : Quartz diorih, 
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porphnitic biotite granite, persilicic dikes. The time relations of the 
nltered granitic and quartz dioritic porphyries am not clear, a@ they 
were not observed cutting the main intrusive mssses. It is  probable, 
however, that they are synchronous with these masses and are their 
peripheral portions. T h e  olivine basalt is the latest expression of 
igneous activity, 

The contact eflects of the intrusive rocks mrn to have resulted prin- 
cipally in the production of biotite and andalusite, to which refer- 
ence hns already been made. X large part e t  Ieost of the minerali- 
zation of tha region Lq intimately mnnected with these rocks. In 
relation to t h ~ m  the minertllization may Ise, ~ ~ ~ d e d  as manifesting 
itaelf in ths peripheral parts of the main mnssas, especially in t h s  
porphyritic granite, in the aikes, and in the ~urrounding schists. In 
time the mineralization \\-as a t  I ~ a p t  partly subsequent to the intrn- 
sive masses, for ttiw have been partly shattered and then mineral- 
ized. The extensive shattering to which both i ~ e o u s  rocks and 
schists have bee11 subjected is rrgarded as R most important frcctor in 
the distribution of rnineratizatiots, The sl~at~tering, though very gen- 
eral, is most extreme in the main ridge of the district in the vicinity 
of i n t k v e  rmh and is probably due to the process of intrusion. 

The attempt to bring the different groups of m a t e d  found in 
the  Fairbanks district into o. systematic relntian approldrnatelp ex- 
pmsilre of their true dations and geologic history must not be con- 
s i d e d  as definitive. The data are too meager to permit more than 
a general statement, 

The strike of the rocks is northeast-eouthwest, paraIle1 wit.h that 
of the main contad line between the pre-Ordovician ( ? )  schists and 
t h ~  overlying 'Falaoaoic rocks found to the northwest outside of the 
Fairbanks district. 

The rocks are c l w l y  folded. Recumbent minor folds are common 
and, so far as b m d ,  the ~trata are overturned t o w a d  the north- 
west. In plsceq the folding is  so close that the l i m h  am nearly 
pardel, and clea~age and bedding planes become a h  p~rallel. The 
dips taken therefore jndicata rather the dip of the predominant 

jstruchmil planes, which may or may not be the true dip. 
i It is believed that the surface pmented bv erosion in the Fair- 
' b a n k  district is not far removed verticelly from what was originally 
the contact plane of the pre-OrdoYiclaa d ? )  schists and the known 
Paleozoic rocks. That contact plane hiw been regarded as one of nn- 
confmity, but the exact relations of the mks involved have not 



been observed. The presence of Paleozoic rocks to the northwest md 
of similar m b  regarded ae PaIeomio in the Chaa Vdley m e  
in a broad way an anticlinal structure for the m a  between the Beaver 
and Chentt rivers. The presence of a calcareous mne in the Gold- 
stream Valley and the existence of another zone, partly mlcareouq 
parallel with it on the northwest side of the main ridge suggest a 
lithologic relationship between the two. In the Boldstream zone, 
associated with the calmraous rocks, there i s  some carbonaceous schist 
end schist characterized by amphibole; in the mne northwwt of the 
mrtin ridge, asmciated with the calcareous rocks, is gome carbonaceous 
whist and rocks chamcteriaed by pyroxene, amphibole, and garnet. 
Along the strike of the latter zone to the northeast, near the edge of 
the a m ,  hornfels occurs and still farther off are fine and coarse 
quartzites that show but little metarnarphism. Tbe stmctu~ mg- 
g& by the litholqgy and by the degree of metamorphism and borne 
out by the dips so far as these are available is tha t  of two gyndinal 
a m a w n e  l w t e d  in the Goldstream Valley and one in the area h- 
tween the (=hatan& Valley and the main ridge. These parallel, partly 
calcamus zones, both of them interbedded partly in the =his@ are 
regarded ras the upper portion of the schists. The diewent develop- 
ment of ferrornagnesian minerals in the t v o  zones may have been due 
partly to differences in the original material and partly to deeper 
conditions of metamorphiism imposed by nn ovedhru&ing of folds 
from the southeast suggested by the minor recumht  folds. The 
mrrence  of less metamorphosed rocks to  the northeast in the zone 
along the northwest side of the ridge ;esugpts et pitch in that d im- 
tion, with sucmmive younger, 1em deeply buried strata coming into 
view. (See PI. XI.) 

The Fairbanks didrict is predominantly an area of metamorphic 
schists of dimentary origin. Their age hm not been definitely 
determined and is pmvisionally fixed as prpl-Ordovician. The area 
lies between areas of mks regarded as Paleozoic O n e  small amn of 
sandstone and conglomerate is assigned to the Tertiary. 

The area b s  been one of intrusion, and the greatest part of the 
intrusive rocks are unmetamorphod. These mks include quartz 
diori te, porphyritic biotite granite, Bne-grained porphyries relatad 
to both types, and persilicic dikes. The peripheral portion of the 
biotite granite shows in places much mineralization with iron pyrites, 
nnd the porphyries exhibit alteration to sericite {mricitizatiov) and 
mineralization with iron pyrites and other sulphides. All of t h w  
rocks are believed to  have been intruded during the same general 
period--a period, however, of suficimt length for the prolonged 
actian of heatsd waters bdh upon part of the igngous material itself 
and upon the surrounding schists. The intrusion of thwa rocks ~ F I S  



probably at the end of the Mesoaoic. The mineralization is mgarded 
as due to their influence and to have lmn facilitated and rendered 
available larply through an extensive shattering, probably caused 
by their intrusion. 

ECONOMIC OEOWGIP. 

The only mineral remum of the Fairbmks quadrltngle that have 
h e n  developed on a Iarge scale are the gold placers. Auriferous 
lode deposits have been exploited near Fairbanks, as have also some 
I d e s  carrying silver, lead, or antimony. A little s h a m  tin has 
been found in of the plmra but not in commercial quantiti~, 
A little lignitic coal has been mined on Yukon River near the 
western maMn of the quadrangle, and other deposits have k n  
reported a t  several localities north of the Tanma, but these are prob- 
ably of no commercial importance at  the present time. Peat deposits 
am not uncommon, but in view of the extensive coal deposits in the 
Xenans field, which skirts the southern margin of the quadrangle, 
the peat is not likely to became af cornmercinl importance. ,%me of 
the Paleozoic slates and probably m e  of the p n i t e s  would be of 
commemial value if the deposits were situated in a more accessible 
region. Two hot springs are h o r n ,  one on the west fodc of Chens 
River, and one between Tolovana River and Montana C m k  (see 
PI. I) ,  and further exploration is likely to 6nd others. 

But all of the developed mineral resources ar.re insignifiwnrt corn- 
pared with the gold pl~cers of the Fairbanks district, by which Is 
meant the tepion tributary to the town of Fairbanks. The follow- 
ing table pm*nts 8 summary of the placer @Id and silver prdnc- 
tion of this, the mod productive area of placer gold in the interior 
of Alaska The silver mrs as men impurity in the placer gold and 
the production of this metal is based on an estimate of its percentage. 

Placer gold and sUYer g~uductfon from dlso F ~ i t ~ b u n k a  d h f r k i ,  1903 ta 1912, 
inclasd~e. - 
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Year. I--.l m + ~  
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To obtain the estimated total value of the gald production of tha 
Fsirhnks quadrangle the output of the Tenderfoot, upper Preacher 
Creek, and Troublesome C w k  regions should be added to the above 
totals. Detailed information regarding the production of these 
smaller districts i u  not avrilable, but the value of their total gold aunt- 
put up to the close of 1912 is proh bly a h u t  $1,200,000. 

It has been shown thnt mnch iimilarity in geologic conditions ob- 
tains throughout the Yukon-Tanana region, of which the Fairbanks 
quadrangle foms a part. Therefore it seems desirable to outline 
briefly the occurrenw of the auriferous deposits of the larger prov- 
ince before d e r i  biag thcm of the FahnnErs quadrangle. This nc- 
count wi l l  be largely extracted from an article already published by 
the senior writer.' The Mrock gm1ogy bas already heen p m n t c d  
(pp, 32.76 and P1. VIII), but the sur6cial depositg will bo considered 
in somewhat greater detaiI than has been previously done. 

G E m  C m & E A m  

The alluvial deposits comprise partly auriderou~ silts, mndq and 
gravels of Pleistmne and Recent age. The Fortymile, Birch Creek, 
Fairbanks, and Rampart districts have up to  the present time pro- 
duced most of the pIacer gold, but intervening arSeas have dso proved 
mmewhat productive, and the c a u ~  of mineralimtlon have evidently 
ken in opemtion over a large part of the region. Though the alluvia1 
deposits have furnished practically a l l  the gold that hss been pro- 
duced, gold occurs in the hdrock in the F~irbanks district and in a 
few other localitim. 

The alluvinl depmits containing gold include chiefly the p e n t  
stream gravels and the bench gravels related to the valleys of them 
&reams. Most of these depmits are frozen throughout the year. It 
is pomible, also,  thnt soare of the Tertisry conglomerates have con- 
tr ihM a small pnrt of the all~rvial gold. 

The extent and thickncm of the stwarn deposits vary greatly in 
different valleys. h'arrow ~ellm like those of Franklin Creek in 
the ITortymile district or the upper part of Deadwmd C m k  in the 
Birch Creek district, have s nsrmw deposit of gravels ~ll~fficiently 
shallow to lx worked almost entimly by open cuts. Wider valley$, 
like thow of Wade and Mastodon creeks, have wider snd thicker de- 
posits that are still, however, Eargdy workable by the open-cut 

rlrlndlc. L. It., Occurrenos, of gold In the Yukon-Tun- ndm: BrrlI. V: R GeoL 
B m w y  Xo. 846, 1908, pp. 178-180. 



method, Open valleys, like t h ~ t  of Chicken C m k  in the Fortymile 
district or tho58 of the Fairbanks district, have a great extent of 
alluvial deposits that reach in parts of the Fairbanksr district a 
thickness of more than 300 feet. 

The alluvial deposits containing gold are, in general, separable 
inti0 an overlying bed of muck, an intermediate bed of brren grwvels, 
and an underlying bed of gravels containing the gold. These beds 
are in some places well defined ; in others they grade; into one another. 
The three are not everywhere present, and some of the stream deposits 
have been invaded by slide roclr from the valley sides. The ~ u r i f -  
e m s  gravels may have n thickness of several feet, or the gold mng be 
confined mostly to the surface of the bedrock. Illhere the bedrock is 
blocky the gold is generally fu~ind also to a depth of a few feet in its 
cracks and cmvioes. The width over which goEd is found differs 
greatly in different valleys; in some it is several h t tndd  feet, In 
some valleys the pay streak is well defined and continuoos; in others 
the distribution of the. gold is very local und irregular. 

T h e  source of the stream deposits, in the absence of general glacia- 
tion in the Yukon-Tanana region, is referable to the bedrock in which 
the valleys a£ the streams hare been cut. 

RZBW BRAWLS. I 

Bench deposits at diflerent levels from a few feet to several hun- 
dred feet above the pmsent streams are common in many of the larpr 
drainage areas. In the Fortymile district they m r  on the high 
benches of Fortymile Creek and same of its tributaries to a level a t  
least 300 feet above that of the present streams. In the Rampart 
region there are bench gravels 500 feet above the valleys. The bench 
gr~ve l s  mcnpy positions in the old valleys corresponding to t h e ,  of 
the stream gavels in the p-nt valleps. They are the remnants of 
the old valley deposits left behind in the downward cutting of the 
streams to their present level, and the gravels a t  different levels mnrk 
the pauses, with attendant deposition, in this prmess. Like the 
stream gravels, they reflect. in their composition the charaster of the 
b edmk in the valleys to which they beIong. They are of widely dif- 
fering thickness in different areas, and ~t pome localities, notably in 
the Chicken Creek area and In the Rampart district, they have been 
found rich in gold. 

The cong10merat~ nqprded as Tertiary thhlt occur in the Yukon- 
' Tanana region are XI much older than the stream and bench gravels 

that the conditions of their formation are obscure. The pnvele 
forming them, however, were pmhblp deposited under flnviatile 
conditions associated with or subquexlt ta lacustrine conditions and 



were afterward consolidated and folded. Them m b  form a well- 
d e h e d  Mt in the area between the Sevenmile and the Yukon and 
westward toward Circle. The gravels of m~eral m& draining this 
area contain gold and have been mined far seaeral yeam Their gold 
content is regsrded by Bmks ' as evidence of the presence of alluvial 
gold in the conglomerates. 

ORIGIN OF TEX (30I61. 

All the available evidence regwdmg the origin of the placsr guld 
in the Yukon-Tanansa region indicates that i t  has not been deposited 
in the placers from solution, but has been derived with the other con- 
stituents of the gravels by mechanical separation from the bedrock. 
hamuch as the material forming stream and -bench gravels is 
definitely referable to the bedrock of the respective vaIleys, thm 
auriferous ~trILeys where there is the least ~ariety of bedrock should 
t b w  same light indirectly on the origin of the gold. Furthermore, 
the immediate associates of the gold, or, better &ill, adherent pieces 
of other mineral or rock, bear definitely on this problem. If in addi- 

. tion to these indirect sources of information, localities can be cited 
where gold murs  in plam in the bedrock, a considerable body of 
material will have been assembled that should prove illuminative of 
at  least some phases of the origin af the placer gold. 

On but few creeks in the. Yukon-Tamna region are the glogic 
conditions simple. The variety of bedmck of sedimentary origin is 
further mmplicatd by the intmsiva rocks that are locally present in 
all the important placer-mining a m  Under what are apparently 
some of the simplest conditions, however (such ras thme on Wolf 
Creek in the F a i h n h  district, where the bedrock observed in the 
mphitheatral area at the head of the creek is quartzitic d i s t  and 
quartz-mica schist with mall quartz veins and where the p v e l s  so 
far as observed are of the same material), the rough, gritty gold, some 
of it with quartz attached, must have been derived from the &st and 
most likely from quartz &rin@rs cutting it. The conditions of origin 
are apparently the same on Fairbanks Creek, heading on the opposite 
side of the same ridge, On Harrison Creek, in the Birch Creek 
region, where tha same be- prevails, a sIab of similar schist was 
found in the gravels containing a gold-bearing quartz seam. This 
occurrence was described by S p ~ r r . ~  A similar association has been 
observed on Davis Creek, in the Fortpile region. The fact seems 
definitely established that in some of the most productive regions a 
part of the gold, at Ieast, has been derived from the quartz veim in ' 

1 Brooka. A. H., Report on progreem of InveatIffationar o f  mineral msonrcea of W In 
ism: B U ~ .  U. 8. G~M.  rsumw NO. a14.1907, pp. l e s s a  

*Spurn, J. E., and Qoodrlcb, H. B.. GeoLm of the Pl~kon gold diatrlct, dl-: mlght- 
m t h  Ann. Bept. U. % -1. B-, pt 3, lw, pp. 35WM. 



GOLD. 

the schists, and as these schists ore  the most common rocks in the 
Fortgmile, Birch Creek, and Fairbanks districts, i t  is probable that a 
large proportion of the gald htrs had this origin, That the mineraliza- 
tion of the whists has not been confined to the dsposition of gold is 
shown by the imts that in the Fairbsnks district stibnite (sulphide of 
antimony), cassiterite (oxide of tin),  and bistnitth hnve been found 
in association with the gold in the placer deposits and that veins of 
stibnite have ken found in the schists. 
ROI:ks r e e d e d  as Paleozoic are present in the Fortymils district, 

and some of the gold occurrences are refeml~le to these mks. The 
same is probably true of tPra Rnmpart district, where the rock are 
predornhently Paleozoic but n-here there are also pre-Ordovician 
schists and a few Mesozoic rocks of Upper Cretaceous age. In the 
Rampart, region native silver is a common associate of the gold on 
some of the creeks, and native coppcr is found. 

The metids and minerals associated with gold in the placers of the 
Yukon-Tanana region include lead, silver, copper, bismuth, argrmtite 
(silver sulphide) , stibnite (antimony aillphide ) , galena (learl sul- 
phide) , cinnabar (mercury sulphide) , iron pyrites, copper pyrites, 
barite, cassiterite (tin oxide), rutile, garnet,, mngnetite, hematite, 
and limonite. 

On creeks tributarg to the Yukon a clme rnlrttion has been okrved 
by Brooks between the alluvia1 gold ~ n d  Lower Cretaceous dates, 
rind the foUowing is quoted from his report : 

The m k a  exposed along the Pnkon beheen Eagle nnd Clrcle do not allywhere 
include any of theaolder mblats, mch 8s are aawclated with the BIrcb C r e ~ k  
placere. In fact, mer much of thls belt the formatjons are slightly altered 
limestones, shale& slates, rind conglomerates. n7hlcb do not benr mldmce of 
mlneralizatlon and will not nttmct the placer miner. Lmcally, however, Home 
of these m k s  nre minerallzed nnd contain more or \ma gold, Thns on Knmet 
Gulch, a tributary of Washillgton Creek. slntes o f  Creincpons nge am found 
which are permeated with quartz rein& mme of which mu& yield gold, aa the 
oamiated allarinm is anrlferoua The wrlter was not nbte to stud$ thle 
locality, but it appears Oat the mm gold m u m  In mal l  mtchea on the k l  
m k .  This oocnrrence. though probably of small conlmercinl Import. bas n 
far-reaching Igolflcnnce, H a  it IndImteR thnt there bns b&n an Entri~aion .of 
mfneralized veins slnce thew younger rocka were depslted. The writer Is. how- 
ever. of the opinion that this minernlt~~tion i6  not genernl enongb to encourage 
the search for placers where t h e w  Cretaceous Elates form the muntrg m k .  

%Id has Geen f m d  in place at several lmlit ies  in the Fortymile 
district. On M q u i t o  Fork about 23 miles from Chicken Creek 
gold cxmrs in a bmiated mineralized zone in a quartz diorite. 
There has hen coniderable silicificntion nnd an abundant intrduc- 
tion of iron pyrites. Near the hend of Chicken Creek gold acc~zrs 

I Bmokn. A. n., &port on PM~TPSS 01 l n v e e t l p a t l ~ n ~  of rnlnernl wsoarcee gt Alaskn in 
1808: Bull. U. 8. Oeol. Survey No. 814. 1907. pp. 10S-199. 
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in thin calcite veins thnt are amiciated with pyritiferous quartz 
veins in black phyllih hprded as Paleozoic. Thee racks are 
in contact with quartz diorite porphyry, the marginal facie of a 
m k  like that on Mosquito Fork 'She placer gold of Chicken Creek 
is derived in part, a t  least, fmm a deposit of this form. At Canyon 
Creek a femginms breociated ma- of vein quartz and quartz- 
itic schist yields fragments containing specks of gold that are visible 
tp the eye. On Flume Creek numerous ma11 auriferous quartz veins 
pnetmte a serpentinous igneous rock that is intruded by basic dikm. 
The metallifems veins of the Fairbenks district are described on 
p a p  89-92. Other occurrences of gold in bedrock are reported, but 
have not been studied by the writer" 

So far as definitely known, then, at the present the, the placer 
gold of the Yukon-Tanana region is traceable to quartz veinn in the 
pre-Ordovician schista, appamtly also to  those in the PaIemoic 
phyllites, and possibly to those in the Cretnmua slates; to cnlcite 
veins in mks regarded as Paleozoic in close contact with igneous 
rocks; and to quartz veins and silicsed amas of w n d a r y  origin in 
igneous rmb. 

A considedon of the map shows that igneous inkrugivm are 
widely distributed over the entim region and are p m n t  in ~ 1 1  the 
chief plawr-mining districts. They are also of widaly differing age. 
The Upper Cmtamus rocks in the vicinity of Rampart bsvs h e n  
intruded by them and mark, so far as known, the last period of in- 
trasion of plutonic lwks in the Yukon-Tanana e o n .  Memmic 
mcks have not been found in other amas of intrusion, and it is not 
known how many of the amas of fresh igneous rocks of p n i t i c  and 
intermediate cornpositon are of Mesozoic age. It is probable, how- 
ever, that a large proportion of them were intruded a t  this time, 
Some of the granitic mcka and schists are cut by fresh basaltic dikes, 
and the areas of fresh volcanic mcks attest the cantinuation of i p e -  
oue activitg. The question whether these volcanio racks have taken 
part in the mineralization of the region has n d  been answered. 

There are several hot springs in the region, a d  at least two of 
them are near the contact of granitic m k s  with schiata and with 
carbonaceous phy1lites. The temperature of these waters is probably 
due to the residual heat of the igneous masw and indicates the long- 
continued operation of one of the factors influential in minedization. 

This region is mg~rdd ap one of large batholithic masses of in- 
trusive rocks, now mantled by a compamtively thin shell of dl- 
mentary mb. Tntmsions have taken place a$ different periods. 
Numerous acidic dikes and sills were formed, probably at times when 
the depth of intrusion was so p t  aas to favor, through increased 
pressure and tempraturn, a wide diemination of the final prducb 



of the mystallking magma through the surrounding rocks not only 
aa dikw and sills, but as intrusive quartz veins, and finally as the 
ordinary quarts veins so common in fie schists. Whm the intrusivm 
have penetrated to higher levels, as in the Upper Cretaceous racks of 
the Rampart region, no opportnnity fo r  long-continued differentia- 
tion and distribution of the magma in such attenu~ted form was 
ofTomled, and the action under such conditions was conbed to con- 
tact m e ~ o r p h i s m  and the release of the waters of intrusion to act 
as solvents, to mingle ultimately with meteoric wstera, and to depmit 
the quartz or calcite or other substances they carried in solntion. 
The acidic dikw and 611s are very ommon in the Fortyrnih di* 

trick They have in p l w s  been crumpled ttnd reduced to augen and 
exhibit generally cataclastic action. They are apparently most char- 
acteristic of the older intrusions, The occurrence of gold in the 
Fortpile district has not been traced dir8ctIy to them, and they are 
not common in the Birch Creek, Fairbanks, and Rampart regions. 

The intmivss of the Birch Creek, Fairbmks, rtnd- Rampart dis- 
tpicts are comparatively fresh, and ~imilar fresh intrusive are mm- 
mon in the Fortymile district. Many of these maw= am surrounded 
by shatter mnes of rock containing numerous dikes of the mme ma- 
terial as the main mas,  or a more basic marginal phase. The perid 
of intrusion was one of p a t  disturbance. The gold in the Chicken 
C d  area is in dm relation with such intrusives, ~ n d  it is believed 
thlst in this locality at least they mark a period of mineralization ac- 
companied by the dapositicsn of gold derived primarily from the 
igneous rocks, The age of this period of mineralization is not known. 
The quartz veins in the Lower Cretaceous slates of Wasl~ington 
Creek, regarded as auriferous by Brooks, and the ferruginous quartz 
veins in the Upper Cretaceous mks of the Rampart region that have - 
been inhded by granitic rwks both indicate a period of minerdiza- 
tion that is probably ta be referred to slich intrusions. Those of 
Chicken C m k  may belong to the snme period; there is as yet no 
direct evidence bearing on this point. The influence of igneous in- 
trusion is far-reaching, especially in m a s  of such permeable rmka 
as d i m u a  schists, and in view of the widespread distribution of 
igneous rocks in the Yukon-Ttansna rsgion, both in space and time, 
and their mlation to the known facts, it seems justifiable to ascribe to 
them the widespmad ninem1ization of the region and to refer 8 part, 
at IeaasS of this mineralization to the dose of the, Mesozoic In this 
connection it is inipr-tant to note the relation of minemlization to 
Mesozoic intrusion traced by Wright in southeastern A1wks.l 

It might b inferred, perhaps, that if the igneous intrusives sup- 
plied the gold, the most productive areaa would be found in the  

-- 

1 W r I p t ,  C, W, Bull. U. S. GeoI. Burvey Xo- 314, 1190, pp. 4 W L  



vicinity of the most abundant intrusives. Little, however, is k ~ ~ o w n  
regarding the laws governing the occurrence of the gold in the M- 
nxk The composition of the intruding m k ,  the conditions of intnt- 
sion, and the character and physial stmcture of the intruded rock 
are among the factors in the problem. It is probable that extensive 
deformation a t  the time of intrusion, by rendering tha surrounding 
rocks more permeable, f acilitaks the transportation of mmaterirtl from 
the igneous magma. It is perhaps true that in the vicinity of a 
cooling intrusive mass conditions favorable for ~olntion may be main- 
tained so long that gold derived from this mum is carried in solution 
fsr into the surrounding rucks before reltching areas where conditions 
favorable for depmition prevail. 

Some of the most productive placer areas lie within the pre-Ordo- 
vician schists and m e  within the Paleozoic racks. Even in the 
Rampart region, where the Paleozoic rocks rre abundantly developed, 
the older m k s  are prsent, and the Birch C d ,  Fairbanks, and 
Fortpile mas are not far removed from the present contact of the 
two p u p a  It seems probable, therefore, th& these areas of gold 
deposition were adjacent to what befare erosion was the contact plane 
of the two groups, and this plane may have afforded a favorable zone 
for circulating waters at the time mineralization was in progress. 

From present knowledge it appears that intmsm has  IS very 
widespread in the Yukon-Trtnana region, especially in the a m p  

mupied by the pre-Ordovician ( 8 )  schists (Birch C m k  xhist) ; 
also that the aurfkmus d e p i t s  have a c l m  genetic relation to the 

, intrnsive rock  The distribution of tbe developed gold placers and 
lodm appeam to indicate that the conditions for the formation of 
auriferous deposits are more commonly met in the Birch Creek schist 
than in tho later Paleozoic rocks. That the Paleozoic sediments 
have, however, been subjected to  auriferous mineralization is e~ident 
from the murrence of placer gold in the Rampart, Hot Springs, and 
other districts, where so far as known there are no pm-Ordovician 
schists. The mat  important practical deduction from the ~bove is 
that Ithe p l d  mker should pay special attention to those arena which 
have been invaded by granite and other intrusive% Furthemnore, 
he shot~llld remember that the auriferou~ mineralization may not b 
confined to totha contact, but map occur a mile or more from it. 

WID ZN 'PRE F-BAXRS QUADRANGLE. 

ITTRTORTCAL SKWCH~ 

Placer gold was fimt found on the Tanana in the early seventies 
(see p. la), and this was in fact the first discovery of placer gold in 
inland Alaska. In 1886 the Fortymile placers wem found, fofollmd 



in 1893 md 1894 by the Rampart and Birch Creek plaoers. In the 
succeeding years some of the Birch Creek pmpctors made their 
way mross the divides into the Chatenika basin and found some 
gold though n d  enough to encournge further prmpectiag. The first 
reported discoveries of placer p l d  mere those on Faith, Hope, and 
Charity creek  which were probably first staked about 1898. 
In 1898 a party of gold ~te~l rcr4  made their way in two small steam- 

em up the Tanana and the C11ena Slough, passed the present site of 
Fairbanks, and estab1iAed a w i ~ t e r  cnmp on Clzena River, probbly 
not far from tha mouth of the Little Chena River.' From this camp 
members of the pmrtp mnds excilrdons into the heridwaters of the 
Chena, visited the Chnbnika Valley, and treversed much of what. now 
constitutes the Fairhnks plncsr district,. The gold plttcem of this 
field lie under 8 heavy cover of muck and gravel and the party was 
but ill equipped for deep mining; tllel-eforc they obtained no definite 
knowledge of the p m n m  of vorkable pincers, though they found 
gold in th0 alluvium. 
In the m e  yew Brooks studied the geology of the Tanana Valley, 

but had no opportunity to exfirnine anything except the banks of the 
river. The formntions were found to be similar to those of the better- 
known ~ g i o n s ,  and it is interesting, in the light af m t  develop- 
ments in the Tanana Valley, to rcnd a g i n  the following extract from 
B~oks ' s  report regarding the possibilities of the region : 
Tn tllis deserlptton of the mld m u m  an attemm has b m  made to d t e  

the bere fncts, clenrly &om of all &]wulntlons tlud wild rumora. We bnvr! 
men that trace8 of gold haw been found throughout the region examined by 
our party, and tlmt the condlt!ons for Its occearence are ln many mpecta favor- 
nble; alga thnt the little prO#l*ttnR whlcll ~ R A  heen done up to the premt 
tlme brra been too hurried and tm ~luperRclal to be regnrtled RS a f ~ l r  te& of 
the rmnn. Our bmt Inforoiot!on lends us to bellere thnt the aame horlmna 
which cnrry the mid in the Fortmlle nnd Birch Creek distrfcts are mpre 
wnt& In the White en8 manna r!wr bfisina T ~ I \ P w ,  therefore, In upite ni 
the adversre &fln~ta whlch bare &n obttalnen so Iar, wbfch nre purely n w -  
t!re, that tlte Wlllte and Tnalnr river b a ~ I n s  sIIl1 offcr n irtvorable fldd for 
the IntellZgent protqector. I am incllnwl to thlnk that the o m r  basins of 
thee ritFcm are occupied chleflg hg the yollnger nongold+heurlng mocks. I 
shoiM advim prmpectors to cnrrfrll~y InrmtImte thc small tributary st renrn~ 
of the Power White And of the Tanam from Mirror C m k  to the mouth. Thv 
beadaratere of the stmama 1flne: to the north of the Tnnana wgbt to offer 
favorable returns eltunted, na they are. oppasite the bwdwatem oi FortymEI~ 
and Birch creekr, stxmrnn which are more or Ieee gold bmring.'. 

The damwries of placer gold in tha Fortymile, Birch Creek, and 
Rempart muntsg led to the mpid development of thew three areas, 
and they became producers af placer gold. The regjons atfjacent to  
these centers of production were investiffated by p r a s p h r s  under 

- .  

lnformatlon obtalnd fwrn Alfred 8. Bmob. 
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the primitive conditions of transportation then pmvailing, Throttgh 
the energizing impulee of the discoveries in the Wondike region in 
1896, the vallep of dreams tributary to the Tenana came within the 
sphere of investigation. The first men who undectook this work had 
only smllll supplies of fwd. They were obliged to travel rapidly. 
They had few opportunities to more than glimpse the country tmv- 
e m d  and fewer still to pmpect with suficient thoroughness, wpe- 
cially in valleys where the depths ta bedrock in most places far 
exceeded the depths obtaining in other regions and those attainable 
by the limited facilities at  their disposal. So, apart h sporadic 
trips by miners from the Fortymile and Birch Creek regiom or from 
the temporary ha1t.q of those who traveled down the Tan~ns, thb rich 
region mas neglected. 

A trading Rtation named Fairbanks wtbs gstabliihd ia 1901 on a 
dough of ths Tanans about 260 miles above the point where Tanan& 
and Yukon riven join. Felix Pedro, while pmpcting north of 
the Tanana in July, 1903, abut 152 mil- from the trading station, in 
the vallep of a small creek, since called Pedro Creek, discovered gold. 
The few proepectors in the region staked out the neighboring valleys, 
among which were thm of Fairbnks and CIeary, and them and the 
Pedro Val ley k a m e  the first productive areas. 

The new8 of the discovery natnraIIy s p e d  to neighboring region9 
snd to Dawson, and during the winter of 119023 tham took place 
the inevitable rush of miners to the new pIamm. The contrast be- 
tween the phmomenalIy rich md comparatively accessible placers of 
the Dawson region lrnd the lower grad5 deeply buried placers of the 
Fairbanks region was nnf svorable to th0 .latter, end the stampede 
was an incident vithout appreciable results in th8 commercial ad- 
vancement of the Segioa 

During the summer of 1903 the region developed slowly, but as the 
m~llts obtained by the persistence of the miners became apparent 
through an output for that year of abol~t $40,000, the attitude of 
indiflemnce gave place to one of mnfidena, and a period of rapid 
development b e e n  in 1904 and has continued up to the present time. 

It was soon found that the c~mprstively shallow gravels where 
the fimt dimwries were made wem of small extent and that by far 
the greatest part of the productive gfavels were buried benesth 8 

thick, barren, mostly frozen overb~lrden. The problem of mining, 
therefore, ne'cessitated the employment of powerful hoisting ma- 
chinery and the development of suitable transportfitmion facilities 
from tbe naVig.ble waters to the m a s  to  b~ mined (Pl. X I ,  B). 
The  pack trails gave place to wagon roads of a t e m p r a ~  nature 
and t h w  in tnm to a namw-gage railmad and the permanent VS- 

tern of wagon roads now b i n g  elehrated through the mpsrlttion of 
the Alaska Roed Cammiaion and the lainem. 





me development of the local supply pints, Fairbaaks and Chew, 
has kept pace with the development in mining. The* canmuni- 
ties have already become of relative importance as centers of distri- 
bution for supplies corning from Pacific coast points, and minor 
supply points have come into existence on the most important m e k ~ .  

The development of the region has taken placa under conditions 
of very high costs--conditions that auld  only be ~umssfully over- 
come by the fact that the portions of the auriferous gravels that have 
hitherto hem mined were sufficiently rich to grant a degree of p m -  
perity even under admm conditions. That this degree is close to 
the limit possible with the p m n t  facilities for transportation is 
shown by the financial sensitiveness of the region at the time of the 
mined strikes of 1907, when few operators could bear any increased 
costs whatever, and ~ m i n  in 1908, when khe long-continued drought 
pmmted the minem from wnshing out their gold and caused much 
temporary financial strinency. 

AB an incident'in the development of this community is to be noted 
the change in character of the mining population. The prospectors 
of the eurly years were men who had worked long under northern 
conditions, and many of them had made worthy reputations as 
pioneers. With the advent of large oper~tions the prospactom gave 
place to men skilled in the methods of drift mining pre~allent in 
the D a w m  region, Under their leadership haphazard methods of 
pphering for immediate returns gave place to more systernat.ic 
work, and rapid handling of material by large plants h a m e  the 
standard of mining practice. 

The quartz veins in the Trtkon-Tanann region range in age from 
pre-Ordovician to Upper Cretneeous. A particular area, theref ore, 
like the Fairbanh district, probably contains quartz veins formed 
at widely separated periods, and, although it may be pomibEe to fix 
the age of mrne of them with more or Iess certainty as previous to the 
general folding of the region rind to regard others as W i g  related to . 
a pericd of intrusion, a mnsiderable proportion ahow no mmgnizable 
evidence of their period of formation. 

The quartz veins after their formtion ham not, hebeen exempt from 
the deformatimal procems to which the inclosing rocks have been ' 
subjected, but, acmrding to their age, have undergone more OF 1-3 

folding, minar faulting? or brecciation. Slickensided surfam attest 
the motion that has taken place, and the f a d  that gold has been 
observed rubbed into slickensided surface9 of quartz in rs direction 
paral1el with t h ~ t  of movement shows that some! of the motion has 
been subquent to its deposition. The amount of 1-1 faulting to 



88 m o m  OF FAIRBANKS DISTRICT. 

which the veins have been subjected has apparently been consider- 
able and has rendered some of the auriferous quartz veins discon- 
tinuous. Whew the recovery of such veins is sought the dip of the 
slickensided m r f a w  and the p v e s  upon them should be carefi~illly 
scrutinized, rn their direction and angle may indicate in what direc- 
tion the continuation of the vein should be sought. 

Besidm the chan,~ already noted there has been in some pIaw s 
~.eiatrodl~ction of qnartx, so that the present quartz veins: embody the 
r m ~ l t ~  of a gegwnce of events, one of which, at I& for some of the 
veins, bas involved the introduction of p l d  and sulphides. The por- 
tians of the veins at present visible have undergone weathering and 
erosion, whose effects have extended to considerable depths and have 
gone deeper as the upper portions of the veins have ~ I I  eroded, 

Beside4 the simple fissure veins rosscutting the schists there ere 
in places shear zones of country rock containing parallel or anado- 
mming veinlets of quartx in many places surrounding breceiated p r -  
tioris of  the schist, and them are other areas in which irregular r n w s  
of altemd and brecciated igneous rock have become permeated with 
seoondary quartz that m n r s  not as well-defined veins but rather as 
spongy masses. 

Up to the present the greatest number of auriferous veins have 
been found adjacent to  the main ridge running northeast from Pedro 
Dome for about 10 miles in the drainage areas of Pedro, Cleary, and 
Fairbanks creek The veins range in thicknas from small stringers 
to veins 12 to 15 feet thick. Their genersl strike is northeast and 
southwest, or about parallel with the; general strike of the country 
m k .  The dips are mainly vertical. Tho veins in places run parallel 
to the stnzcture of the schists, and in places they crosscut the schists, 
The deposition of quarts, in same places aurifemus, haa been com- 
mon along the joint planes of the schists. In the pductive veins 
the vein qaartz is as a rule of a milky, opaque, whita cnlor, but the 
latest deposits sre I w U y  transparent and are present partly gs 
crystals, some of which project into masses of compact granuIar 
stihnita deposited subsequently to the quartz. There is s consider- 
able qu~ntity of the g a y  glassy barren quartz referred to camonly 
by miners as kidney quartz. or bull quartz. 

Qr~artz is by f ~ r  the most abundant vein material. A little ortho- 
elrase is found in soma of the veins, mostly kaol inid,  however, and 
a little micaceous mineral, probably sericite. At. one Imlity small 
stringers of quartz containing fresh albite were o k e d .  Calcite 
veins are not common, and t h m  obserred ere mall stringom in 
calcareous bands in the whist, along with a s m i a h 3  sulphides. 

The proportion of tourmaline in the Fairbanks district is mall. 
It has been observed in the mica schist and rtndalusite schist a t  a 



few localitie. At one lacality it accurs in the schist at  the mnrgin 
of an auriferous qnartz vein, where it Is embedded in colorless mica 
sssaciated with b n  pyrites and arsenopyrite. 

The metallic compounds and metals thus far observed in the h d -  
rock are iron pyrites, limonite, stibnite, arsennpyrite, plenn, spha- 
lerite, md gold. Mineroh present in the stream grnaelsr that have 
apparently been derived from similar reins are cassiterite (which is 
rather abundant), wolfamite, and bismuth, srnaIE piecm of the last 
having been found intergrown with gold. 
Iron pyrites is perhaps more abundant than any other sulphide. 

It occurs in granitic nocks, in quartz veins, and in schists. In the 
marginal portion of the coarse porphpritic biotite g a n i t e  of Twin 
Creek it is in places particularly abundant, murring as crust& of 
crystals of pyritohedral habit along the joint planes of the granite 
and embedded in the p n i t e .  The pyrite is almost entirely altered 
to limonite, and the superficial portion of the granite has beoome a 
mass of loom material, Similar conditions prevail on TIill Crwk, a 
~rnall tributary of GiIrnere Cmk. A &all amount of placer pnld 
found at  the head of Hill Creek has been derived apparently from 
such pyritimd granite. Dikes composed almost entirely of quartz 
and feldspar, which occur near the head of Engineer Creek, contain 
crygttaIs of altered pyrite. Small pyritohedrons of altered iron 
pyrite~l m l l r  elso in and rnnrginal to dikes of sericitieed granite por- 
phyry, in c h  assmintion with dibnite. Here the alterati~n has 
been to ifon mrbonnta SmaU crystallins masses of fresh iron 
pyrites hawe been found in association with galena and sphnlerite 
and calcite stringem. 

Although the pyritized granite assayed for the Survey failed to 
revenli more than traces of gold, the conditions an Will Creek nre such 
that the gold fmnd them mnst have been derired from the p n i t e .  
The Iirnonjtized pyrite of q l i ~ r t z  veins in Skmgy Gulch hrts been 
found to contnin risible gold embedded En the limonite. 

Besides the altered pyrite of the veins a b o ~ e  mentioned, them is 
in the b m i a t e d  schists, in quartz veins throughout the district, and 
in some of the altered igneous dikes a large proportion of limonite, 
whose pronounced diseoIorarlion renders conspicuous the minutest 
fmctuws. The wide extent of this discoloration in the FajrbRnks 
district: is an index of the large amount of ferruginous matter 
involved. 

Stibnite (bisulphide of untimony) was common in fithe concentrates 
from the placem in the enrlp dsye of mining in the Fairbanks dis- 
trid, and was afterward f o n d  in place in the bedmk at  wverarl 
localities in widely separated parts of the district. It ocmrs in 



place bere and there in the drainage area of Cleary Creek, and 
together with arsenopyrite accompanies the gold in the richest of the 
quartz veins. It has been found as narrow stringem composed almost 
entirely of massive stibnite cramcutting quartzite schist, or forming a 
network of stibnite veins bekwem fragments of brecciated schist; in 
veins of quartz and sltibnitg where the massive dibnite occupies the 
spa- left between quartz crystals-; and as fine needlalike crystals 
or amall crystalline p u p s  almg with some h h ,  clear quartz 
amas in more or less fractured quartz veins At one locality stibnite 
was found in close amciation with B sericitiaed dike of granite - 
porphyry. The. schist had not only berm intruded by the dike but 
had apparently been fractured by it. Stibnite has been deposihd 
on the surfme of the dike and rnxnrs as mall veins and lenticular 
masses up ta mve,ml pounds in weight in the schiat ; at this locality 
it is appawntly in close genetic association with the granite porphyry. 
Assays of the stibnite have not shown a gold mnht of over $1 
to the ton. 

Amopyrita m m  massive in veins a few inches thick in the 
schist, amouiated with quartz; as crystals in m e  of the altered 
granite porphyry dikes; and as crystab and qshl l ina  groups in 
some of the rich goIdquartz veins, m e i a t d  with stibnite and gold. 
At one locality massive ammopyrite was fwnd asmisted with mas- 
sive atibnite, galena, and quartz. The arsenopyrih is easily distin- 
guishable from the stibnite by the lighter-gmy culor and greater 
hardness. 

Galena is lm mmoa than the other sulphides but h& been found 
in the bedrock in association with sphalerite and calcite wins at one 
place and with stibnite and apsenopyrite at another. A small amount 
of sphalerih is present with amnopyrite, stibnite, and gold in the 
richest quartz veins. 'It has been found rather abundantly also at two 
localities in clsalcarmue bands in the schist, d a t e d  with iron pyrites 
rind stibnite. 
The occurrence of bismuth intergrown with gold has bm~ noted. 

Small grains composed of these two metals have bgen found in the 
concentrates from the placers m Gilmore Creek and in the upper vd- 
ley of Fish Creak, in areas of both schist end granitic intrusive racka 

Cassiterite is a constikuent of the concentrates from the p lmm of 
several c m h ,  where its most cominon msoeiates are v e t  and mtile. 
Wolfmmite has been observed in the concentrate from two lmlitiw. 

Much of the gold of the quartz veins is free- and visible, occurring 
as small flakes md grains. It has been observed embedded in 
Iimonitized crystals of iron pyrites and also in khe midst of clertr 
quartz with no admixture of femginous matter. Its most mmmw 
wsso6il.k~ in the richest veins are stibnih and ammopyrite, with a 
little iron pyrites and sphalerite. Tellurium ores have been xsportecl, 



but material t&d in ths lahratorg of the Survey from wveral 
ldit ies  showed no trace of kl2urium. %'here the gold occurs in the 
quart.z with sul phide there is a rather even distribution of these min- 
erals throughout the portion of the vein containing them. In $a- 
a foot or more of wall d each side of a win has besn fwnd to be 
a"nrifemt19. Although, the richeat ore is that in which abundant stib- 
n ib  and amnopyrite are ammisted with the quartz, veins composed 
of the Lulphidrs alone have hen found to carry but little gdd.  The 
m k  showing specks of free gold is: naturally of high value and hdps 
ta raise the average values over a width of several feet, some portions 
yielding about $50 a ton. A specimen assayed for the Survey ccn- 
tained $1,033.50 in gold and 11,50 ounces of silver to tbe ton. Tbe 
value of the vein gold has k n  reported to be $17.50 an ounce. 

Gold has been deposited in quartz veins from solution. The proc- 
esa of deposition is one in which many factors have been involved. 
The recognition of the factors involved, the sppartionment to each 
of its appropriate share in the m s ,  and the determination of the 
relative of dewtion are problems that are difficult and only 
partly understood. The process and the sequenw of events have to 
be inferred from the kinds and relations to each other of the products 
now found in the veins. 

That the introduction of the sulphides was, to mme extent at lest, 
independent of the intmdaction of quafix is shown by the prewnce of 
small veins of stibnite crosmltting the schists or cementing frsgmenta 
of bmiated whist. The intduction of the alphides was prob- 
ably one of the last events in the history of vein deposition, an event 
during which m e  quartz, a little mica, gold, and sulphida were 
deposited, partly in quartz veins already formed and partly in new 
veins, some of which were veins of solid stibnite* The deposition 
jn the veins almdy formed mrn to have b n  either mfomnable 
l o  the preexisting quartz or unconformttble to such quartz in spam 
rmult.ing from more or 1-9 shattering before the deposition of the 
gold and sulphides. The f acte w m  to pint to tbe latter rmppositiorr 
as being more expmmiw of the truth. 

The sequence of events may have been smewbat as follows: At 
abut the d m  of intrusive activity, after the intrusion of dikes of 
granite porphyry and of persilicic p n i t i c  dikes with dated quartz 
veins containing a mall proportion of alkali feldsper like that of the 
persilicic p i t i c  dikes, there was an introduction of further prod- 
ucts of intmsiva activity in the form of solutions, in part auriferous. 
Through the activity of these solutions some of the dikes were 
mricitized, with a litkle alteratrion of iron pyrite to iron carhate ,  
and gold and sulphides were deposited. The ~ u r n n ~  of tourmaline 
in dose association with iron pyrite and amnopyrite at one I d t y  
seems to show one p h m  of the process. 



The facts indicate a close relsticm between the gold and the sul- 
phides and the reference of both to a gwetie mhtionship with the 
igneous rocka The metallization probably m m m d  near the end of 
the Mesozoic et.a. 

Thee Fairbadrs region was last visited by the miters in 1909, at 
which time few ldes  had hen developed. Lode mining has increased 
so much since that date that it was specially investigated in 1912 by 
Philip S. Smith. Mr. &Smith's report is presented as a. sepiimte chap- 
ter of this bulletin ( pp. 153-2183, and as it sets forth all the available 
facts mgadng  the Ides further description of them here is omitted, 

I10W PLACERS OF THE P A f R B h X K I  DI$TBICp. 

MATE- OF T m  FUOSSU, 

(ImEBdf, CHABkrnR.  

T h e  nnoonwlidated material derived from solid Mmek varies in 
charmter according to the time it has been exposed to weathering and 
the distance over which it. has been trtlnspartd. Outcrope of M- 
ruck in the Fairbanks district are cor&ned mostly t,o the slimrnits of 
Ihe ridges and to the steeper slopes of the valleys, the more gentle 
slopes and the valley floorv (PIS, V, B, and XII, B )  being formed of 
unconsolidated material. 

The deep mantle of midual and transpmkd mataria1 that covers 
so large a part of the area includes broken Md, m k  slide, and 
a n  the fine products washed down the slopes toward the valleys from 
the bedrock ridges, as well as silt, s m d ,  and gravel that have, been 
under the more active influence of water. On the map (PI* XI) 
the latter depmib, including slope wash and stream gravela, have 
been termed terrace deposits. The slope wash or waste from the 
hills is partier~larly worthy of recognition became in these northern 
latitndm a large amount of ma.terial slips down the slopes and mingles 
with' the products of stream action. Ripples of wash sending out 
toneelike processas are characteristic minor features of the surface 
throughout the timberless areas of the Yukon-Tanana region, and 
even on gentle slopes covered with moss and sm21 ~pmce frepuat 
slides of material to the valleys atrip amas acres in extent. 

This process ssems to have hen fsvored partly by the decrease of 
friction due to a h z e n  under surface and partly increawd ma- 
hility due to a large water content. The ability of finely divided rock 
material to  mtaio a large pmmhge of mid water and thus to be- 
come very mobile bas been noted in other northern regions and is 
farniljar to every prospector who haar thawed his way through what 
is known to him as "mockn 

The evidence available indicates that the p v e l ,  sand, end silt of 
the vstllep have been depo&itd under conditions predominant1 y 



fluviatile, but that lacustrine conditions hrtve a b  been p m t .  The 
district has not been exposed to the dirsd effects of glaciation. The 
~oteworihy characteristics of the+ deposits are their thickness (the 
maximum thickness revealed by mining operations is over 380 feet) 
and their consolidation by ice, the greatest park of the alluvial de- 
posits being perpetua.lly frozen. Depusits have been found frozen to 
the greatest depths a t t h a d  in mining. There is a mnsiderable pro- 
portion of unfruzen ground, however, in which water is generally 
circulating. The material exposed by the mining operations includes 
slide rock, muck, sand, silt, day, barren gravels, and gavels in 
which gold is found, all of which aw generally eolIactable into three 
divisions designated respectirely by the miners muck, barren gravels, 
and "pay gravels" or &pay streak.n 

Under the term muck have h e n  induded pnemlly very diverse 
materials, the term being applied to all the fine material, with a 
thickness up to a b u t  100 feet, overlying the mnin body of pvels .  
The term was originally applied in the Fairbanks district to desig- 
nate the uppermost black deposit derived from the decomposition of 
moss and other vegetation, with a considerable percentage of clay 
and sand either intimately mixed or distributed as thin layers or 
lmtimles throughout the mass. As thicker deposits were worlred 
the term came to  include the extensive fine grayish beds that oc- 
curred beneath the black deposits in many places, especially on 
bencheg. This materid is composed predominantly of very fine: 
partly rounded anguk~r p i n s  of quartz, with p i n s  of other 
minerals resistant to decomposition. Farther up on the slopes fine 
particles of &st and other bedrock h o m e  mixed with them fine 
materials. Exceptionally the bl~ck beds containing vegetable ma- 
terial ttre found beneath the gravels. Beds or 1enticuIaE masses of 
nearly pure ice up to 40 feet thick are found interbedded with the 
muck. In one shaft on Dome Creek, where the depth to bedrmlr 
is 117 feet, the distribution of muck, ice, and gravels is as follows: 

Record o? shaft on Dame Creek. 
Feet. 

Muck - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - -  ti 
9 

. Muck -,-----------------------~------------- 12 
11 

Muck - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  M 
36 

GRAY!& 

The gravela underlying the muck, from which t h q  are generally 
separated by a rather definite plane, have a thicknw that in places 



exceeds 150 feet. They are not coarse, the proportion of material 
exceeding a foot in diameter being small, and few of the bowlders 
being sufficidy large to cause diEculty in handling. The p v e l a  
are composed of the bedmlr found in the respective drainag ; e r n ;  

and as quartzite schist and quartz-mica schist are the most common 
varieties of bedrock the gravels am cornpod  predominantly of these 
rocks; further, as the quartzite schist is tbe harder and more mist- 
mt to weathering, it forms the l a r p t  proportion of mrse material 
in the gravels. The gravels also include carbonaceous schist, green 
garnetifemus rocks, vein quartz, m d  igneous material. Teeth and 
fragmenh of the tusks of the mammoth and bones and h m s  of other 
extinct a n i d s  are frequently f w d .  The coarse materid, being 
mostly schistose, occurs as mom or less flattened angular pieces but 
slightly waterworn. The fine material is composed partly of smaflsr 
piem of the mom resistant rocks and partly of clay derived from 
the decomposition of the more micacmus schists. There is dm a 
m a l l  percentage of individuaI minerals released by the processes of 
weathering. The proportion of clay in the nonproductive or hrren 
gravels is mall. All the material, both coarse and fine, is irregu- 
larly intermingled, the fiat pieces having a rough horizontal ar- 
rangement. Colors of gold are found frequently in the upper 
gravels, but normally they do not carry sufficient gold ta make them 
of importance to the miner. 

The productive p v e l a  almost without exception lie next to Mi 
rock. They resemble the gravels above them but pnerallp contain 
a considerable proportion of very fine material, tmmed &' sediment" 
by the miners, which adheres to the gravel and to the bI0cky )rag- 
ments of bedrock. The p m n c e  of this h e  mataterid, which is made 
up of minute YO& fragments, quartz and other msistmt minerals, 
and clay derived from rock decomposition, generally renders the pro- 
ductive gravels easily distinguishable from the mr1S;ng p v e k  
In places also the p y ,  red, or brown color of the produdive is in 
strong contrast to the Mackish color of the nonpmductive gravels. 
In other places, bowever, the two grade imperceptibly into w h  
other. 

The thickness of the productive ground ranges from a few inches 
to 6, 8, or mom feet of gstlvefs and from a foot to seveml feet of 
badrock. The average thickness for the district is about 8 feet. 
'r6e lateral extent of a,oravels pmd~ctive under present costa is 
ent in the different valleys and in different parts of the same m11q 
but is much less than the width of most of the valleys. The average 
width mined in 1908 for the entire district was about 200 feet, but 
exwptiondly it is much greater. The value of the gold recowred 
ranged from less than $1 to $8 or more per square fmt of bedpock 
mind, which, for depths of 6 m d  10 feet, respectively, of productive 



gravelrr, givm valueer of a h  t $4.50 and $90 p r  cubic yard, An esti- 
mate of the gold obtained in 1908 is $125 per square foot af bedmk 
or (with 6 feet of p d u d i v ~  ground) abut $5.60 p r  cubic yard. 
The total length of ground along which prductive areas were 

x a t t a d  in 1908 was approximately 75 miles and the proportion of 
tbis distance where the depth to bedrock is under 40 feet is prob~bly 
not over 20 per cent. 

The gold is either evenly diatrihted throughout the pdnctive 
gravels or lies mostly near the bedrock or in a few p 1 ~  is found 
within the bedrock. The great bnlk of it is composed of Aattish 
pi- up to a quarter inch in diameter, of p n u l a r  pieces, some of 
which are minute, and of considemble very fine gold. The propor- 
tion of nuggets is small: those worth a few d011rit-s am common, and 
a few of considerable vall~e hrlve been found. Some of the largest 
were worth, respectively, $145, 9 6 0 ,  $190, $933, and $529. A s s a y  
values have ranged from about $16 to over $19 of p l d  per ounce. 
The common associates of the gold In the placem am garnet, rutile, 
and black mnd, partly magnetite and partly ilmenite. 

Terrace deposits are well developed slong a lnrgo part of the 
gmthweat side of the Goldstream Valley, in part of the Chatrtnikn 
Valley, and am okrved at  many other localities. One terrace seems 
to have had an extensive de~elopment throughout a law part of 
the region. At one place the front of this terrace is 65 feet above 
the level of the present valley floors and the material of which 
jt is composed consists of about 26 feet of gmvel overlaid by 46 feet 
of siltL These depwita deepen toward the southwest and for the 
mod part become thinner toward the northeast as the vdeys narrow 
and grada upward toward the heads of the streams. 

Bedrock benches are not common. A low bench mantled with 
p v e l  was okrved near the head ~f Fairbanks Creek, and similar 
lbenchea have been observed on Giltnore and Ester creeks. The pm- 
dominant characteristic of the bedrock slzrfnce is its flatness as com- 
pared with the: present surface of the ground. These terram deposits 
am not, therefore, deposits upon a high bedrock surface but am 
rather portions of ~tncomolidated deposits that extend down to tl 

bedrock surface not essentinlly higher than that underlying the prea- 
ent &ream& Since these depmits were laid down (probably in part in 
lakes, g, few ~rnall ponds being present even to the present day) the 
valley floors of the present stream have been formed, and within 
them are minor terraces. 

The conditions that brought about the terram depasits are not 
1-1 to the rqion. Similnr cleposits on the side of the Yukon- 
Tanma region most probably result from the same conditions in 
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the same general period of ~lilu~gieh drninage and abundant h e  d- 
ments, as shorn by the tremendous body of silts in the upper Yukon 
Valley. 

The relations of the bedrock surface to the alluvial deposits, the 
position of the productive gravels in the valleys, and the psition of 
the prewnt streams in the valleys are shown in the cross sections 
(PI. XrI). 

F O W T I O W  OF FUOEsIE. 

Although the processes involved in the deposition of ;he aurifemu~l 
,gavels aro but irnperfwtlg nnderstd and xny explanation therefom 
must Im considered only tentative, it is nevertheless useful to make 
mch an nttempt. 

The earth's surface is born  to undergo periodical elevations and 
depressions, which, although Inappreciable with kference to the 
earth's radius, may, neverthele~.s, be verg mnrked on the surface 
of the particular portion of the earth undergoing movement. Tho 
inland of Alaska has been subject to such movements, and the pro- 
ductive gmveb Beem to have been deposited under conditions con- 
nected therewith-conditions somewhat different from those now 
pravailing. The general uniformity of ridge level suggests a former 
more or less continuous surface of low relief-a surface formed by 
amion of the land nearly to web level. The later elevation of such a 
region above sea level would give an opportunity far tthc streams to 
develop the present valleys by downcutting toward sea level and by 
lateral widening. 

ThrougIl successive changes in elevation the history of the ~urface 
of a region mtay become very complex, and such has been the history 
of the l'ukon-Tanana region. In @nerd terms, however, the wc- 
cessive stagcs h the historp of the region may have been as follows: 
(1) Elevation of a surface laden with unassorted weathered material 
and older stream deposits; (2) s period of active erosion by the 
s t r e m s  during which the valleys were partly cut and the older 
stream deposits and weathered material were partly removed; (3) a 
period of deposition when the streams were nearly down to grade and 
when the portion of the heavier weathered material and of the older 
deposits that had thns far escaped removal was laid down to form 
the future productive graveIs; (4)  a period of abundant dqosition, 
dream shifting, ~ n d  valley widening, with the, gradual development 
of the unsymmetrical type of the valley of the present day. That 
them have been minor changes of elevation is shown by terrace 
deposits, nnd the erosion of these by the cutting of the present streams 
gives to the surface of t h e  valleys a relief greater than that of the 
underlying bdmck. 

It seems very probable that a t  the time the main bodies of pro- 
dnctive gavels were depcmited the streama had accm to  the products 



of long-continued weathering and that the weathering b ~ d  released 
from the bedrock a much larger amount of auriferous material than 

4 
is accmible to the streams of the present day. But the occurrence 
of gold in the shallow deposib near the hends of the prewnt streams, 
where cutting of the bedrock is still in progress, indicaters that gold 
is still in p m s s  of deposition. In thase portions of the valleys the 
deeply buried, more or less permanently frozen productive gmvela 
merge into the auriferous material due to the present stream activity ; 
in other portions the ppreaent streams bear but little relation t l ~  the 
productive gravels. 

The extent to which the gold is found near and in bedrmk results 
primarily from its high specific weight. In the often interrupted 
propea of material down a valley this material is subjected to gravi- 
tational sslection, the pieces of higher specific weight tending to lag 
hehind the other pitxes and to find a lower position in the mass or 
a position in the crevices of  the ~ r o c ~ r .  Such pieces will be most 
sensitive to any weakening of the force that carries them forward 
and will be the first to be depmitd. 

In the valleys of the Fairbanks district, as elswhere, there is an 
upper portion with a steep grade where the bedrock is being cut and 
o lower portion with n more gentle grade where materia1 is 'ming 
cleposited. Somewhere in the tr~nsition betwwn these two portions 
there is an area where tha tendency passes from cutting to deposition, 
~ n d  it ia in this ~res, close to bedrock, that the conditions are ~n& 
favorable for the deposition of any mid that is being carried for- 
.ward. As valleys develop backwad toward their heads this arm 
will migrate upstream, and the deposits formed in it will become in 
the coursa of time more or less continuous and, if sufhient auriferous 
material is present, will form a body of productive gravels-the '' pay 
s t ~ s k ' '  of the miners. The deposits formed in the earlier stages- 
become covered with a constantly thickening overburden until they 
are no longer subject to change, the active  portion^ being ahove the 
place where the deeply h~tried nonactive portions emerge from 
beneath their thick overburden into the nwtl of the ~trmmshnctivity 
in the hesdward portions of the valleys, 
The extent of the consolidation of alluvirtl clepasih by ice, although 

dependent primrily on the cl im~te,  is gt-eat,Iy modified by local 
conditions, Though most of the deposits that are being mined are 
frozen, them is R considemble circnlation of underpound, waters, 
and in nearly every valley some workings haw been flooded. T h e  
&' live" water is very frepuently enmunteced jnst above the prduc- 
live gravels, the common day content of the latter forming an im- 
pervious stratum. It is probable that where deposits are of such a 
character and so lmted ns to be easily drained they wilt not b 
eub ject to permanent consolidation by ica 

84090"-BulI. 52&-1&7 
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It doas not seem that, climatic conditions m t i s l l y  diffrent from 
those of the present time would be n-ty ta account for these 
deposits. That them has been a period of mom abundant precipi- 
tation is sugwt-ed by the much greater former extension of the 
glaciers of the Alaska Range. 

P B O W C l V E  AAEAB. 

Tha pId-plmw areaa are marked on the map (PI. TIIT), and 
statistical data r e p ~ d i n g  the placer deposits are given on p a p  
107-110. Pedro, Fairbanks, and Cleary creeks becama productive in 
1908 and furnished the bulk of the production in 1904. During 
1905 Dome (PI. V, 3, p. 21) and Ester creeks were added to the 
list, and in 1906-7 Vault, Goldstream (91. XIZ, B ) ,  Engineer, Eldo- 
rado, Our, and Smallwood mJIeys were. found b be auriferous. The 
valleys that proved most prodnctiva during 1908 were Ester, Dome, 
Vault, Cleary with the adjacent portion of the Chlatanika Valley, 
Goldstream with its tributary vaI1eys (Pedro and Engineer), and the 
Fairbanks Valley. During the fall of 1908 promising discoveries 
were k i ~ g  made in the lower part of Eldorado Valley and on the 
Chahnika Mats. During 1909 the Mason was a m m f d  one in 
the region of the Chatrtnika Flats at the mouth of Cleary, The 
Engineer Valley also proved increasingly productive. The season 
of 1910 witnemd a marked d m a s e  in the mount of p l m  gold 
produced 

The cross sections of the valleys and the ground plans and col~irn- 
nar sections illustrate the relation of the deposits to the underlying 
Wrmk and the dimensions of the deposits. 

In 1908 mme work was being done on Cleafy Creek about the 
mouth of Chatham Creek, and a little mining was being done on 
Chatbarn Creek, but the upper portion of the Clenry Valley was 
strewn with pilw of tailings fmm the ground that had been worked 
in the past, and most of the mining was confined to the portion of the 
valley extending from the mouth of Wolf Creek to the Chatan& 
Flats, and was concentrated in the area adjacent to the town of 
Chatanika. 

The 'alluvid deposits of the Clearg Valley have bwn found to 
range in thickness from R few feet to 135 feet. The thickness of the 
productive gravels averages about 5 fmt9 and midt,hs that have beer1 
mined have in places reached several hundred feet. The pductive 
gravels (Pl. XIV) were found to be v e q  continuous in the Cleary 
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Valley ma to matntain their persistence out into the Chatanika 
Flats, where the? partly diverge and partly swerve round to tho 
left, mingling with the p v e l s  of the Chatanika. - So much work haa been done in the CIeary Valley that the courw 
of its deposits is very definitely ontlined. Their position above the 
bend of Cleary Creek is beneftth the gently sloping side of the ralyey. 
They c m  at the &nd, when tlwy are particularly rricle, and below 
the bend they are again beneath the gently doping side, which is here 
the opposite side. Their position both  hove and below the bend is 
such as to suggest equidiatance from the inclosing ridges, and p m -  
p t o m  have made use of this relation in pro.qwctinp other uns-m- 
metrical, valleys where no data are avnilable to detmnine the best 
areas to prospect. 

The relation of the deposits of the Cleary lTn l lq  to those of the 
Chatanika Flats hns been the subject of much spec112ution. The 
guvels  of Clertrg Valley are easily distinguishable from the finer, 
more rounded gnvels of the Chatanika Vnlley. As is us11a1 where 
one s t m m  joins another, there is a mixture of material, which is 
&own in mme of the ground mined in the fflats It is very probabls 
that at  the time the prodnct.ive gravels were being h id  down tho 
stream shifted from side to side as i t  entemd the larger valley and 
consequently distributed its auriferons material over n considerable 
area. The distribution would not necmmrily be, uniform, however, 
and the pmbnbilitim are that the deposits would be reworked in tbe 
larger valley and camied in part beyond the mouth of Cleary Valley. 
Old meanders close to 'the muthern limit of the Chntanika Vdley 
attest the recent presence of Chatanika River on the southern side of 
its valley, and similar conditions were as Iikely to mcur when the 
pductive p r ~ l s  were deposited. The continuation of the pro- 
ductive gravels from the mouth of the Clenry Valley across the.rail- 
road neorly to the mouth of Ruby Creek, where the workings havo 
shorn the p v e l s  to be of the anme type as thm of the Chnfanikra 
Vdey, is what would be expected. The d i s c o v e ~  of aurifero~ls 
ground far out in the flats opposit~l the mouth of C l e n ~  R'RS taken 
by mme to indicate the presence of prcxlurtire p r e l s  belonging 
independently to the C h ~ t a n i k ~  V n l ~ e ~ ,  and wports during the winter 
of 1808 indicated that a Chahnilca " pay streak" had been found. 
This may be so, but the complex way in which the deposits of one 
stream may become mingled with those of mother into which it 
flows makes it dBcult to settle the problem by the study of any de- 
pmits within the area of possible mutual inffnence af tho stream$ 
that deposited the auriferous material, and it can only be mid thnt 
so far no gravels thrtt belong dehitelp to the Chatanikn Valley havs 
been found to carry gold sufficient to pay for working. 
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EFdorado Cmdx heads in the quartz diorite mass of Pedro Dome, 
and its p v e l q  which are composed predominantly of schist, cnrry 
quartz diorite as a cham&istic constituent. A very hetlvy body 
of terrace demts and slope wash on the eastern side of the valley 
has made prospecting difficult, The productive gravels have not been 
found to  be continuons. Noteworthy discoveries were m d e  in 1908 
beIow Marshall Creek and again far out near the edge of the Chat- 
anika Flats. Coarse gold has been found in this lower portion of 
the valley, a $90 piece having been found below Marshall Creek, 
and a nugget worth $54 at the edge of the flats. The depth to bedrock 
at  the latter loc~l i ty  i s  122 feet. The section hvwn surface to Mrock 
was reported as follows: 

h*m6fom om ICkdorado Creek: @t edge of Chuba*ka Flat#. 
Feet 

40 
Gravel (Chabnika wsish) -------------------------------- 35 
Mu~k,,,,,,,*-----~--------,--,-------~------------------- I 
Sand nnd gave l  --d-------L------------------------------ 25 
Ornvel (Eldoratlo wash) --------------------------------- 30 

T h e  section of deposits was not obsemd, but both #etanika wnsh 
md EIdomdo wash wera o k r v e d  on the dump. The muck was com- 
p d  largely of vegetable materid. The presence of gpvels from 
Chatanika R i ~ e r  01-erlp jng muck-covered gmvels from Eldorado 
Creek is suggestive of the complexity of the mutual relations of the 
two streams nnd may be found of significance with reference to the 
drainage history of the +on when other facts h e  amihble 

The valley of Dome C m k  (M. V. B )  is heavily burdened with 
temm depdts  and s l o p  wash, and its development as a producer 
wns retarded on thnt account. Tile productive gravels of the Dome 
Valley terminate s t  the entrance of the last srnaIl tributary from 
the east and am not fomd w i n  until near the exit to the Clmtanikmt 
Flats, whence they have been t k d  into the flats in the line of the 
valley. 
The mining ground is deep, ranging from 50 to 800 feet. The 

thickness of the prodactive gravels (PI. XV) ranges from a foot to 
over 8 feet, and the average width of pound worked is about 160 
feet, Valuee as high as $6 or more to the aquare fmt have been 
found, rendering Dome Creek one of the best producers of the dis- 
trict. A noteworthy feature is the abundance of the p e n  ganlotife~- 
ous rock in the Dome Valley. It foms the M m k  on many c l ~ i m q  
alternating with the schists, and its b l o w  character krns aflorcled 
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ARUDUCTlYE GROUND EXPLOITED OM VAULT CREEK. 

D d c d  linn cmsinm rhr creek rhnw lacationr c m  rrdbnr  g lvsn  on Plde XIII. Imgihdinmt u c h n  s h o w  grrda md 
t C # c h n m  o? muck and prm'. mnd ~lurnnar#acl lono n b  b d s  rt ~8~ indbcrrd. 





f&voraMe atchment areas for the *Id, which is f w d  in it to depths 
of several feet. The extra expen= involved in M n i n g  it has been 
met by the high values in the ground. The absence of this rock in 
the lower valley of Dome C m k  and the failure 02 the schists to 
retain the placer gold is probably one reason for the nonprodnctivity 
of that portion af the ~nlley. The portion of the prodndive area 
that extends into the flats is mingled at iL9 lower end with p v e l s  
from C%ahnika River. 

VAULT eBEkg. 

Vault and R.emre valleys are of the customary asymmetric type. 
Their gradtlnl slopes are deeply covered by alluvial degosits and 
slope wash, which extend a mile back from the creeks in places, and 
which attain depths of over 200 feet in some, of the pound worked. 
On Tmnsura Creek, opposite the mouth of Independence Cresk, the 
moss section of the valley; as developed by eleven prospect holes, is 
shown in Plate XTXI, p ~ g e  90. 

The auriferous deposits on Vault Creek (Pl. XVI) extend from 
No. 9 claim a b v e  Diacavq t~ the mouth of the valley, a distanca 
of 6 m i l e ;  on Treasure Creek to ra point 3 miles above the mouth; 
on Wildcat Creek for about one-half mile above its mouth. On Vault 
Creek above W s u r e  Creek, however, productive gravels hare been 
found at anly one locality, and on Wildcat Cmsk the deposits so far 
de~eloped are of low grade. The work on Treasure Creek a h  in&- 

.-- cates interruption of gold deposition. The productim gravels have 
widths ranging from 25 to 225 feet, a maximtun thickness of about 7 
feet, and values ranging from 50 cents to $7 to the qwre foot of bed- 
rock. Probably the average vallie of the gravels worked in 1908 was 
ebout $1.50 per square foot. Tha gold is in general coarse, very littIe 
flour or flaky gold king found. Pieces worth from a few cents to a 
dollar are common. A n u m t  worth $60 was found on upper Vault 
Creek, where one-thitd of the gold is in pieces worth $1 or more. 

In the Oor Creek valley values have been found at a few scattering 
localities, which are indicated on the map. The discovery was made 
in 1906, and efforts hnve been made by miners to establish a conti- 

1 nuity of productive gravels, but so far wit,hout avail. The alluvinl 1 
deposits are irregularly distributed. Although the valley is wide 
and flat, bedrock is just beneath the surface far down toward the 
stream on the gradual slope. At the locality where most work has 
been done, the depth to bedrock is T5 feet, including 58 feet of muck 
and 12 ieet of gravel. A nugget worth $19 mas the coarsest found 
here in 1908. The bedrock of Our Creek valley is predominantly 
whist, but includes a small amount of rusty granitic rock. 



In the lower part of Our Creek valley, about a mile south of the 
Ghahnika, is a prospect hole, reporled to have been originally 317 
feet deep. It had been partly refilled wit11 barren gravel, however, 
and no work on it was being done. The dump contains many raunded 
quartz bowlders, mingled with p v e l s  of fine-pined brownish- 
weethering gnmite, carbonaceous %hist, blackish quartzite schist, 
nnd quartz-mica scbist. 
On the banks of the Chatanika a bole is reported Eo have been 

sunk 218 feet to bedrock and to have been entirelp in fmzen ground. 

The prod~lctive area of the F~irbanks Valley (PI. XVII) begins 
about 2 miles below the saurce of the creek and extends for a b u t  
4 miles downstream. The productive gravel ranges from 4 to 8 feet 
in thickness, with an average of nbout 6 f&t, and is mined to widths 
of from 40 to 200 feet. During 1908 an extension of the productive 
ground was found below Deep Creek. Walnut Creelr, a smsll tribu- 
tary, has been producing for about two years from shallow gmnnd ; 
coarse gold is found, one nugget being valued at $45. The bedrock 
of the Fairhnks Y~l ley  is predominantly whisk; some gneiss occllrs 
in the lower part of the valley tsnd a little rusty p n i t i c  material in 
the upper prt. Fairbanks Creek has hen a good producer, the total 
production to date being approximately $5,250,000. 

Up ta 1908 gold had been found on Fish Creek at a few rather 
widely separated localities, in s few feet of gravel underlying. about 
20 feet of orerhurden. Nuggets worth $2 to $3 have bwn found. 
The valley floor is TOO feet or more wide, and the deposits are shhal- 
lower than most of t h m  above d k b e d .  The valley is compara- 
tively well watered. A -11 m a  of p n i t e  outcrops on Ilelba 
Creek and is mpresented ta some edxtent in the p v e l a .  Bismuth has 
bean found as an a s m i a h  of the gold. 
In 1909 and 1910 operations on Fish C m k  were more 8ucwssfuZ 

than at  any previous time. They have bren described by El'lmorth 
and Parker as follows: l 
k declded Increa~e In mlning operatlone has taken phcs on Flub Creek dntlag 

the paat yenr, and developments this wrnmer s ~ m  to indicate thnt it wlll 
remain on the productive tist for some years to cnme. A number of operatom 
on the upper part of the creek who tmk out wlnter dump wwe aerg greatly 
surprised when thetr cban-up8 n W  mare than they were exmtlng, Thirr 
wna due largely to the presence of roam? gold, which :had not been found to any 
great extent In prospectink It 18 pepoed that o $49 nugrret wan found in the 

Ellmarth. C. fC, amd ParCr, Q. L Placer mlnlng In the Yukon-Tanana regirm : Ball. 
U. B. Geol. S a m y  Na. 480. 1911, p. 198, 
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sprbp clean-np of " Na 5 above." and later In the w m n  the operators on " KO. 
2 above '' are faid to have taken out a nugget vnlned a$ W.28. Pwvlous to 
this spring I t  wna thought tbnt Fish Creek would produce chiefly flae gold, 

Mining was being done on almost every clnlm from " No. 10 above " to " No. 
2 above" by bath open-cut and drifting methda "NOR 2 and S above" 
ylelded the best returns for the Eummer mmn. Below " No. 2 nbova " there 
was some pmspectlng done. without snccem, in trying to locate a pay streak 
between thier clalm and "No. 8 below,'" where one outfit, employing 4 men, waa 
occupied In drifting in gravel carrying &ne gold. About 36 men were employer1 
on eight claims durlng the winter, and it i s  prcrbnble thnt nboat 50 men were 
eluploped durine: the open =son. 

GAfALtWDOD CHEEK 

Ths tributaries of SmalIwood Creek l~eead in the large mass of , 

granite tlmt forms the ridge between Smallwood and ailmore, and 
@mite, therefore, is  a comnlon constituent of their p ~ e l s .  The 
only ground mined in 1908 is in the portion of the vnlIey just within 
the area shown on the map (PI. 11). The ground is deep and 
there is only a narrow valley Aoor in the thick mass of terrace de- 
posits, which are a half mile or more in width. Productive gravels, 
reported ta have a width of 120 feet, are composed of 8 to 4 feet of 
gr~vel and the upper portion of bedrock. Nuggets vaIued at  $2.76 
and $11.50 have been reported. As in other valleys filled with deep 
deposits, prospecting is slaw and expensive, and although the creek 
was staked in 1904 little work was done befotx 1906, and as yet no 
large bodies of productive gravels have been discovered. 

E8TBL CREEK. 

Ester Creek was staked in 1903, but mas neglected by most of the 
miners, and not till after persistent work by a few prospectoz-s were 
its possibilities recognized. It became productive in 1905, tcnd since 
that time has been one of the largest producers of the districb. (See 
PI. XII, A, p. 86). Many mines are being operated there and new 
methods arebeingtried out. In the winter of 1907-8 winter sluicing 
was begun, and during the summer of 1908 unfrozen ground was 
being worked s u ~ s f  ull y . 

The alluvial deposits are deep and, from the neighborhood of the 
Ester Valley to the Taama, exhibit drainage phenomena that have 
been but faintly impressed on more distant areas. The cross section 
of the Ester and Cripple valleys (fig. 6, p 104) shows clearly the Aat- 
ne.ss of the bedrock floor upon which the alluvial deposits have been 
laid down. The hill btween Ester and Cripple is made up princi- 
pally of unconsolidated deposit% which in the section shown are 174 
feet deep. The material from surface t o  W o c k  includes 134 feet 
of muck, 5 feet of qnichand, and 35 feet of gravel, all uf this material 
being unfrozen. 



T h e  depmita of the Ester Valley (PI. XVIII) am mostly less than 
100 feet deep. The productive gmvels range from a0 to  000 feet in 
width and average about 300 feet; in the widest porkion mining 
operations extend across the entire width of the valley floor, The 
maximum thickness of the productive ground is about 8 feet. Values 
range from less than $1 to over $4.50 per square foot of hdmck, 
the average for the c m k  being about $1.50 per sqnsre foot. Some of 

. . 
-. 

Plona~ 6 . 4 r o ~ a  =tiom from Crl~ple C m k  t o  Eater Creek. 
with mlnrnnar wetlon of alll~plsl depoalts. 

the mines contarin both n d  and black auriferous gravela; the red 
gravels apparently form an older terrace deposit, which has been 
partly reworked and partly covered by the black gravels, which 
contain considerable material of vegetable origin. In places the 
contact plane of the two srnvels is particularly rich in placer gold. 
Clravels resting on a bedrock bench were found in the area between 
the Ready Bullion and Ester creeks, and these have also been found 
to  be auriferous. 
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Vettlcal a l e  of Ionsitadinat we- 
tbm i w  10 times the honrontal seale 

Senk of columnar w t i o n s  is 
100 rl- the hnnxontd w l e  

PROOUETLVE GROUND EXPLOITEO ON E g E R  CREEK. 

Duhad I+ms cmsslng thm m e k  show locat8orrof c w  sectnonr g#ven on Plate Xlll, lonptudlnrl sectlon *haws yr8da md 
th1ckn.M d muck and gravel, and columnar sectianm show bad0 at p i n b  ind~cated. 





The distribution of the productive grads in the Ester Valley 
presenh some puzzling fen tures. Although found over nearly the 
entin width of the valley opposite the town of Ester, a short distance 
b l o w  that place they apprently become mafined to the north side 
of the valley, along which they have been traced as far as Eva Cmk, 
whem they rre Iost. On No. 6 they are again found, and on 
Nos. 7 and 8 and &A they am present over a wide ares. InsufGcient 
development work has as get been done to decide definitely the many 
questions reprding the di~trihution of gold in the Ester Valley be- 
low the point wilere the upper main b d y  of productive gravel nar- 
mms The flatness af the underlying bedrock in tt large part of the 
valley combined with the prewnce in other parts of the valley of 
rock-cut benches, all conmuled beneath an overburden, brings into 
the problem too many unknawn factors. It is the hlief of some 
that Goldstream at  one time flowed to the Tanana by way of the 
valley of St. Patrick Creek, and that. Ester left its valley a short 
distance below the Eva Creek rdley and flowed to the St. Patrick 
palley. Such suppositions w e  reesonuble, but too few facts are 
available at pmsent to permit their intelligent disnssion. The 
enrlier drainage c o u m  may have been far different from the pres- 
ent ones. hteral stream shifting under the conditions that then 
prevailed was to be expected, and hidden as the deposits are beneath 
an overburden their location is not ascertainable. Coarse gold is 
common in the vicinity af Dimvey  claim, and a run of coarse gold 
is picked up again in the lower part of the valley, but no evidence 
is svailable as to whether these are difiemnt portions of the same 
U p  of gravels or are eutirely separate. 

OOWlLlTBekY RABIN. 

In 1908 the produdive areas of the Goldstream basin (PI. XII, B )  
included Goldstream itself, and Pedro, Qilmore, Engineer, and Fox 
creeks. 

The work on GoEdstream itself extended from the confluence of 
Pedro and Gilmore t o  claim No. 17 below Discovery. The lower 
portion of the productbe ground diverges markedly from the course 
of the present stream and although the surfnce overlying much of 
the productive ground is considerably higher than the valley floor 
nesr the creek the bedrock rises but little. (See PI. XIII, secs. 6 
nnd 7, and PL XXX) Ths average thickness of the productive 
ground is about 6 feet, and the, average width mined in lBO8 e h t  
226 feet, with values averaging approximately $1 per square foot of 
bectrock. 

The produchiva area in the Pedro Creek drainage includes a portion 
of t,he tribuhxy Twin Greek valley and the Pedro C d  valley itself 
from the mouth of Twin Creek to that of Gilmore Creek. In places 



gold hss been found through 8 feet of p v e l  and 4 fe& of b e t i d  ; 
in other places it is confined mostly to the bedmk. 

The deposits of the Gilmore Valley are comparatively shallow. 
The productive area is about 2 miles long and the average width 
regarded as productive is about 50 feet. h'ative bismuth intergrown 
with gold htw been found in Gihore  Vallejr 

The open valley of Engimr Creek is rather deeply filled with 
deposits, and the work of prospecting has been slow. Trbducbive 
ground has been located at several points. The depth to bedrmk in 
ground that is being worked rang= from about 50 to 100 feet. 
Values have been found through 4 to 7 feet of p v e l  over widths 
of 30 to 100 fwt, ranging in values from $1 to $6 to the quare foot 
of bedrock. Grsnite, partly mineralized with iron pyrites, m u m  
in considerable quantity in the valley of Engineer Creek, and granitic 
sand forms a & proportion of the alluvinE deposits near bedruck, 
e o l o ~ g  the productive gravels whitish and rendering them dearIy 
distinguishable from the darker overlying gravels. 
In the Fox Valley only a small arnour~t of work was being done., 

Granite outcrops near the head of the creek contribute material ta 
the gravels. At one locality near the head, 500 feet back from the 
creek, where a shallow d e w i t  was being worked, the section of 
deposits showed 6 feet sIida rock, clay, %and, fine gravel, and next to 
bedmk 1 foot of coarse gmvel. The gold ranged from fine gold to 
nuggets worth $2.50. 

Eldorade C m k  valley has a thick mass of terrace deposits on the 
gentle slope, which llaa rendered proswing very difficult. Gold 
has been f o ~ ~ n d  in the upper part of the valley in gravel 50 feet deep, 
and B width of 30 feet of pnoducti~e ,gvels has been reported. The 
bdrock: is srchist partly shattered and impregnsted with ferrnginous 
material. Some p n i t e  is found in the gravels. 

O'Connor C m k  is similar to Eldorado Cheek, ib valley Wing 
burdened with a great mass of the terrace and slop deposits. A 
small amount of gold is reported to have been taken h r n  ita upper 
part. The bedrock is schist. A few pieces of granite in the gravels 
btray the presence of granitic dikes toward its head. 

Both Eldarado and O'Conndr valleys are strikingly u n ~ e t r i c a l .  
The valley floor is narrow, and the creeks Aow close to the steep slope 
on the southeast. The thick terrace deposits extend eIom to the 
dreams and are furrowed by the small tributaries. The upper por- 
*.ions of the long, gentler northwest slopes are covered with a heau- 
tifur growth of birch, which toward the streams gives place to  small 
spruce. 

B W M a a P .  

The follmhg data on depth to Mmk, dimensions of proaumve 
p n d ,  etc, on the mast important creeks have been tabulated for 
purposes of comparison. 
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PROOUCTIVE GROUND EXPLOlTEO ON GOLOSTREAM CREEK. 

Drrhod liner cfosring the crank rho* localronsof c l a n  sectdons given Dn Plats XIII, longltlrdinnl section showsgrada and thicbvlesr 01 muck and kmvsl. mJ caI~mnarseCt~ons 5hOW beds 
at p i n k  tndtcared. 





GOLD PLACERS. 

Tabular statement by creeks of toidth, depth, and thickness OT gold plncers in 
the region adjacent to Fairbanks. 

[In feet.] 

Thick- 
ne.w 
of 

muck. 

Thick- 
ness 
of 

p v e l .  

a In Alaska placer claims am dglignated, scoording to their position, 1,2 3, etc.,.above a) or below (b) 
Discovery clalm (D). Claims lyin awa from the creak.are further located by thew positions In the first, 
second, or thlrd tiers to right or left (rl& limit Q left lunit). 

b Ram1 3 to 4 feet. 
= hdu3W ks to to feet of smd. 
d Maximum 5 to 6 feet. 
L Fifty feet &uck and ice; 50 feet muck and sand. 
f FUteen feet gravel (Chatanika type); 7 feet muck; 30 feet gravel (Eldorado type). 
a Twenty-five feet slide; 40 feet gravel. 

Width 
of 

valley 
floor. 

Cleary Ckeek: ......................... 
& ...................................... 
3s Wit tier left ................. 
2a1 h t  tier,left .... --- .. -. 

Width of 
produc- 

tive 
ground. 

Depth 
to 

bed- 
rock. 

Thickness of produc- 
tive ground, 

I I r;;; ~ ~ ~ ~ ~ l ,  T ~ ~ J ,  

15-45 
. 

40 
............. 

20 
b10 

12 
10-16 

~ b v e r  
D 

r e  
................. 5 id t ~ t  tie; r ht ................. 20 

14-20 
38 
40 

14-17 
GS 
87 
P4 
65 
i0 
78 

71-85 
65 

lb: first tier: right, upper half.. 
6b tirrrt tier,rlght, upper half.. 
6b: first tier.right, lower half-. 
;b, first tier, ri ht, u p p t  half.. ............. lob flrst tier &ht. ....................... 1lb:first tier: h t  
12b,fimttier a t  u par part.. 
12b, b t  ti&, rigdt,?ower part. 
12b .............................. 

'75-65 
14-30 
M52 
45-50 

1 

1 

! 
................ 
0-2 

2 
........ 
........ 

.................. 

.......... 
........... 
.................. 

20 

.......... 
0 

15 
....... 13h, @st tier, right.. .........--. 

........ ... 14b, first tier, right.. -- 14-16 

1, .............................. 

6 
1-1 ................ 

5 

....................... 

*%4 
3 

3-4 

................ 
....................... 

1 
........................ 

................ 

................ 

........................ 

........................ 
2 
3 
o 

35-40 
33 

45 
45 

c I$ 
40 

15b Diamond h t i o n  .......... 
15b'first and seeond tiers, right. 

.............. lt3bib) fraction:.. -. 
16b: ~ r s t  tier, left 
lab, flrst tier,rlght .............. 

Cha-ika River: 
1s ................................................ 
Disoovery ....................... 
Hope claim ...................... ..................... Hard SmambleclaIm 
Stter claim ...................... 

Eldorado Creek: 
Fraction 7s first tier, right 
C%,firsttier,'right .............-. ........................ 5a firsttier right ................. 4a' second tier right .................... 3a: second tier' right.. 
3b first tier.dght ............... 
4b'fIrst tier right ............... 
rjb: m t  tier: right.. ......... ---- 
Eldonado Assoeiablon (6b) ....-.. 
Idaho Association.. ......... ---- 

Trea9ure Creek: 
6 

31 

3 

........................ 
3-5 

........ 
0-4 

612 
4 

........................ ................ 
........ 

dav. 4% 

................ 
........ 
........ 

......................................... 

......................................... 
........ 

3 

........ 
......................................... 

1-1 
3-4 

.................................................. 

........ 

........ 
...... 

18 ........ ........ 

......................................... 

......................................... 
........ 

......................................... 
6 

M 
........ 
........ 

3 

6 
................. 

................................. 
10 

3-3 
av. 2: 

700+ 

D 

200 

175-20 
450 

2M) 

275 

180 

70-100 
804- 

14-60 
%I00 

30-140 
75 

130 
......................... 

136140 
85 ....................... 

........ 
1-3 

1 
........ 
Few. 
*-A ........ 

2-5 
3 
1 

........................ 
) 

k 5  
2-3 

3 

1&3f 
14-7 
0-10 
2-5 

1-16 

 ona ate k9~ociation- 
Wllson & Stmbel .......... .-. 
Smith P-n dr Ketehum 
~slln&, ~ c ~ o w a ~  ............ 
G8Uinati.etc .................. 

vfctorls m n m -  ....................... Jonas & Brown. 
KobLsh & DMZ. 
Woodson 6 Shoup ........... 
Lemieu~ & Co ................ 
Martin & Boyd ................ 
Dougherty & Carroll .......... 

........ 
......... 

........ 
2 WO+ . .'. ..... 

........ 

........ 

........ 

........ ........ 

........ 

........ 

........ 

........ 
1,200 

........ 
1,500(?) 

120 

......................... 
100 
100 
55 

W40 
......................... 

50 
60-120 
50-35 

85-158 

......................... 

8+ 
225 

250-300 
500 
520+ 
30 

89 

115 

........ 

........ 

........ 

........ 

........ 

........ 
................ 

........ 

300 

........ 
1,300 
1,600 

........ 
1,500 ........ 
........ 
1,200 

800 

) l s 2 ~  

1,000 ........ 
........ 
1,200 ........ 

100 
300 
15C+ 
2001 ................. 

18-25 

................. 
............ 

30-60 
Slide. 

............................... 
r 135 

140-165 
115 
100 

300 ........ 
450 ........ 

M 
40 

135 
125 

75 

40 

72 

...-......... 
......... 

.--.. 

58 
60 

e 100 
80 
46 

14 

hi- 

15 
20 

7 

14 

........ 
25 
26 
40 

20-25 
30 
33 

25 
10-12 
10-12 
0-15 

15 
........ 
........ 
........ 
........ 
(1) 

97 
100 
110 
171 

180-185 
185 
200 

16190 
140 
140 

65 
104 
105 

87 
110 

140 
122 
135 
110 
145 
160 
122 

Wl00 

16-2 

1 
f 

2-3 
2 

........ 



ToBtrFar Matement by oreekn o j  d d l h ,  depth, and Ih&chm8 of gold p I m  &J 
the reggon odfacmt Yo Ptairbanh-Uontinued. 

r m i ~ t l  

a Imludm 4 0 h t  orla. 
a lnaludm 30 rwt a r b .  
e El@t J rest muck and 1 ~ s ;  vel bea: BO ht muck and gravel; Mfmt eMr gl.& 
d Orra hundrsd feat muok; 6fkt m h d  muck sad pave1 strpalrs; aO 1m clar m d  
0 Y ucl; and Ice. 
IAvemge. 5 fwt. 
vFortr!setmucr; 1 0 D f e & ~ v d , ~ d ~ . D d m ~  m - c l e s r g r a d  
r A ICW ~ C I I P S .  



Tabular atotertcend b $ ~  $rh of width,  deptlr, a d  thbk-tteea nf gold placers In 
the reflbm adjaccnt to FnirboRks-Contlnud. 

(ra feet]  

Dh ............................................... ............... i o b , ~ p  rfoartb 
a ~ m m  F& 

Pa, M ~ P J I .  ...................... ......... la  ................. ... ................ ~ W W -  
4h ........................................ 
811 .............................. 

a a l d ~ c m k  
D , M f f e r , r @ t  ............. 
lh, l h t  ttw, right ...................... 
ab, Rrsttlcr,rigbt ....................... 
8b,lkttisr,rIght ............. 
+b htlt tler right 
6b:flrst tlct: right .......... Sb ................. .. 
f3b .............................................. 

Fmotlrmebmd7b,anttlerrdfht 
9h ........-............. ... .... . t  

Wldm 

va%y 
floor. 

........ ........ 

........ 
4Xl 

........ ........ 

m 

Ckim. 

Fnlrbmlcs Cmk-ODnthued. 
?a. .............................. 
la  uppnrhnlr ................... 
id r o w r b ~ t  ......,.. .......... 
~ ' u ~ ~ r h e ~ .  .................. 
D: ~orvvrhnlf ........ ,.. ........ .............................. ~b 
2b.. ............................ ................... 8h,rrpperhllll 
3b lowar hall.. ................. 
31~: first thr, lelt.. .............. 
Q, first Uer, left 
~h .............................. 
nb ............................................... ................... bb,Eonerhal! 
I3b .............................. 

Thlpk- 
nem 

01 
muck. 

4 
3 
3 
4 
I 
4 

7-8 
4-4 

5 
4 ................................. 
S 

4 
6 

I W 1  3 .3 

Tmk- 
ness 
of 

wreL 

11 
W 
8 

14 
14 
I4  

........ 

........ 
16 ........ 
16 

I4  
15 

~ , B I ~ R  ......................... 
"Ib ....................................... 
8 b w  ..................... 
8b .............................. 
~bfiact lon.  ...... .............. 
8b and IObbAIon. 
gh flrst tier, leR.. .............. .... 12L, mt tler,l*lfupperbiff 
lZh, Ant Lhr, loft, lamer half.. 

Twlncreek. 
k, '' 2 PW&!W'' (Ogpe~hsll d 

1 ~ )  ................ ,.. ...... 
Pedro C'rsek 
aa ................................................ 
la ,  hctiotr ...................... .................. lb ,  lower hall. 
,2b, lowerhull.. .......................... 
a b , R N L t l ~ ? , ~ t  ........................ 
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XlMTltlBVTSOlP OF WLD FEOWmOa. 

The total gold productian of the Fa*& district has been given 
by ysms on page 77. In the following table all available data relating 
to the distribution of gold outpat gathered by the Sumey from 
mining operators, banks, and other sources have been assembled by 
creeks. The muits are necssnrily incomplete and only approximate. 
It is h l i e v d ,  however, that they represent with a fair degree of 

Prom I.-hodnctlon dfagram, FaIrbankr placatm, by creeks. 

accuracg. the genera1 trend of f.he production from year to year rand 
that they are worthy of considemhion, Tha resulk are expressed 
mom graphically in figurn 7 and 8. 
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GOLD PLACERS . 
VALUE AND FINENESS OF THE PLAOER OOLD . 

The following table. compiled by B . L . Johnson. presents the 
available information on the value of the placer gold of the Fair- 
banks district. together with the value of gold from a few creeks in 
other parts of the quadrangle . The sources of this information are 
reports from the miners. either verbal reports obtained in the field 
or yearly schedules of placer production submitted by the miners to 
the Geological Survey . A few statements are backed by bank or Mint 
assay-office returns . The large majority report the net price paid 
by the bank for the gold dust; that is. the true value minus assay 
and exchange charges. which amount t o  about 24 per cent; some give 
the price per ounce of crude " dust " and others the price per oui~ce 
after melting. which eliminates quartz and other impurities . Thc 
clifferences between values before and after melting are exceedingly 
variable . A few reports give the trade value price. which is con- 
siderably below the true value . Because of these discrepancies in 
the appended figures. no attempt has been made to reduce the reported 
values per ounce to a uniform base or to state the fineness. as is 
usual. in parts per thousand . 

Approximate ralrte of placer. gold of Fairbanks quadrangle . 

Stream . 

Big Eldoratio ....................................................... 
Chatanika River (below Cleary Creek) .............................. 
Chathen 
a-ry .............................................................. 
CrsneQulch 
Cripple 
Dome .............................................................. 
Eldogado ......... -.- ................................................ 
Engineer ..................... -- .................................... 
Ester ............................................................... 
Fairbanks .......................................................... 
Fjpst Chanca ........................................................ 
Fish ................................................................ 
Fox .. ........................................................... 
Gumore ............................................................ 

............................................ Goldhill (Cri le Creek) 
Gofdstream ~iscovery to 21 below) ................................ 
Iowa ............................................................... 
Little Eldorado ........................... .: ........................ 
O'Connor ........................................................... 
Our ................................................................ 
Pedro .............................................................. 
RdyBulXon ..................................................... 
Rosa ................. -. ............................................. 

......................................................... St.Patrick 
Steamboat Pup ..................................................... 
Treaaue ............................................................ 
Twin ............................... - ............................ 
Smallw ood ......................................................... 
Vault ........................................................... 
Walnut ............................................................. 
Wolf .......................... -- ................................... 

............................................................. Banner 
Buckeye ............................................................ 
Democrat ........................................................... 
Tenderfoot ......................................................... 
Platt ............................................................... 
Rex ................................................................ 
T0nchet ....................................................... 

64030"-Bull . 526-4-8 

~ulhber  
of 

reports . 
- 

4 
6 
14 
63 
2 
3 
34 
4 
I1 
53 
34 
1 
4 
1 
10 
1 
40 
1 
2 
1 
2 
24 
8 
1 
1 
1 
4 
6 
1 
14 
1 
1 
2 
3 
3 
6 
2 
1 
1 

Value per ounce . 

Range . 
$18.75 419.65 
17.40 . 18.11 
16.15 - 17 . F0 
16.00 - 18.09 

................ 
17.15 - 17.25 
16.65 - 18.77 
16.76 - 17.27 
18.35 . 19.18 

15.82(?)- 18.00 
17.00 - 18.00 

................ 
18.25 - 18.75 

................ 
18.25 - 19.31 

................ 
18.00 - 19.21 

................ 

................ 

................ 
17.80 - 19.06 
17.10 - 18.50 
16.99 - 17.00 ................ ................ 

................ 
17.75 - 17.N 
17.11 - 18.40 

................ 
17.25 - 18.% 

................ 

................ 
14.56 - 15.68 
15.15 - 15.68 
15.50 - 15.80 
12.40 - 14.18 
17.49 . 17.69 

................ 

................ 

Average . 

$19.38 
17.62 
16.W 
17.06 
17.00 
17.18 
17.43 
17.03 
18.70 
16.56 
17.26 
18.25 
18.48 
17.M) 
18.85 
17.03 
1% 33 
19.00 
17.00 
18.00 
18.43 
17.68 
16.38 
18.00 
17.60 
18.00 
17.77 
17.68 
18.11 
17.75 
17.00 
17.85 
15.12 
15.38 
15.63 
13.15 
17.59 
16.20 
19.40 



The extreme values reported from the ~ a h n h  &strict am $15.89 
and $19.66, and the average of all the values listed is $17.73. From 
the Tenderfoot district the values are $12.40 to $19.80. The range 
of values reported from each of the severaI creeks and the distribu- 
tion of the values along the creek is not even satisfactorily approxi- 
mate because the discrepancies of individual reports, noted above, 
have undue prominence. The Fairbanks banks pay off-hand a 
higher price fnr gold dnst from the lower claims of sumo creeks 
t h ~ n  for gold d l ~ t  from the rlaims farther up the mame creeks. As 
their assays are for the most part unavailable, it is not known to what 
extent this rule is based on their determination of finenem f t is, 
however, quite geneml in the district that the upper claiml~ pmduca 
rougher und coarser gold, which contains more quartz, iron rust, and 
other impurities tllm @Id frcm the lower claims, m d  t h e e  differ- 
ences may lm sufficient to account, for the difference in prices received 
by diff~mnt miners for gold from the same pn y strenk. 

Within the Fairbanks district proper the gold  show^ some areally 
distributrd diflewnm in value. The creeks in the mtral portim- 
Fish, Srnallwmd, Gilrnore, Goldstream, Engineer, and Big Eldorado 
creebproduce gold worth from $18 to $19.65 an olmm On .Fair- 
banks, Twin, Pedro, Cleary, Eldorado, Dome, and Vsult creeks and 
their tributaries the gold is worth between $17 and $18.50. Eskr 
Creek gold bas the l owst  v a l u ~ F 1 6  ta $18-in the distrjct. 

The silver content of the placer gold is lrnown only from seven 
a w q s ,  in which it ranges from 82 to 172 parts per thousand. Other 
metals and impurities (copper, iron, etc)  amount to 5 to 10 parts per 
thousand. 

Any attempt ;o vval~ra the unproved ground can b little more than 
guessworlr. It seems desirable, however, ta pcesent rs summary of the 
data given in the foregoing paps and to etttempt an &timate of the 
gold reeervea. Tho golrl reserve9 are, of mume, determined by the 
c a d  of mining. The cheaper the cost the larger the resewm, for 
wdncltion in cost makes available au Aferous* p v e l s  which under 
present conditions are valueless. As no information about the future 
cost of mining is available, it seem necessary to consider here only 
the al~riferoufi gravels which can be profitably worked by methods 
now in use in the district. The following table prmenta a summary 
of the data in regard to the gold recovery and resewes fn quantits- 
tive form. 
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Total e t e d  length of productive ground ................ .miles.. 75 
Total dimatad width of pductiva ground (bmed on average of avail- 

able data). .................................................. .feet.. 200 
Total eutimatd tblcbess of pmductive ground (based on thickneati 

handled in mithing].. ........................................ feet.. 6 
Avcmp tanor per mile of p8y streak.. ............................... $1,312,733 
A v e ~ q a  tenor pet hdmck squm fml.. .............................. $1.23 
Averqe tenor per cubic ysrd d productive ground (shallow ground l ~ s s  

................................................ thk 40 feet deep). $7.70 
.......................... Ave- tenor per cubic yard of all p y  dirt.. $6- 53 

Total -timated valuo oi productive mound (bawd on yield per mguare 
loot) ............................................................. $W,841,000 

Total entimated vsl~~s of productive ground p l u ~  one-third for pound 
not productive under pment conditions ............................. W8,455,000 

Pmduction to 1010 inclusive.,. ...................................... W8,653,W 
h v e  ............................................................ $49,802,000 

It i~ therefore estimated that in round numbrs about $50,000:000 
worth of gold is still present in the gound of the region adjacent 
to Fairbanks. This takes into account in part a. large bullc of 
auriferous p v e l s  whose vsbues am so low that they can not be 
profitably exploited by &y methcds now in 11%. Far example, there 
are about 12 or 13 miles of the  old-bring a m  which is under 
40 feet in depth. If it prove feasible to dredge this groundt gold 
would undoubtedly be recovered fmm the oaerb~~rden and from much 
greater widths of gravel than are now dmed RS pmluctive. This 

'might add very much to the ultimate gold reserves, but no data are 
at hand permitting the increase to be estimated quantitntively. 

The factors determinative of Focal mining methods are the depth 
of the p v d s  beneath the surface, the topographic position of the 
plmer, the condition of the at~riferous alhlvial debi t s ,  and the 
amount of water ava.ilaible. In the Fairbanks area n o t  less than 80 
per cent of the productive deposits lie at  d~ptlls  of 40 to 260 feet, 
all am in valley bottoms with low p i l e :  most of them am didEy 
f m n ,  and the water supply2 of all the individual creeks where min- 
ing is carried on is exceedingly meager and conditions are nut fa \.or- 
able te obikinkg outside supplies bY-pv i ty -  Hence development has 
been chiefly by &&mining methods of s kind and on R scale corn- 
ptible with high custs and adverse ~~nditions.  

ldboat 17 per cent of the total l&h of productive ground Is shallower than 40 
fPet 

*P*or hi1 trmtment S?E Bnlla U. 8. Gwi. Sntve~  Nos. 346, 379, and 442, and Water. 
Supply Papem Noa 218 and 228. 
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During the summer of 1908 a h 1  t 800 mining plants were in apem- 
tion on the. placers of tha Fairb~nks district. About 85 per cent 
of thm were used in drift mining in deep ~ m n d  and the msk in 
diflerent forms of open-cut work in sh~llow ground. Hydraulic 
mining has been attempted in fi smalI way but has little applicability 
in the district. Dredging has not yet been employed, though several 
dredging prajects are under advisement, 

Specific datn on the capita1 invested in mining in the district are 
not available. rln approximation based on the number of plants 
operated and the ~vernge cost of plants yields a rough estimate of 
four or fire million dollnw invested in equipment. As to the invest- 
ment in mining properties for "assemment," purchase price, and 
rentals of mining claims, no data are available. The magnitude of 
the TTairbanks gravel-rnining operations is indicated by the fact that 
during the season of 1008 approximately 2,T500 laborers were em- 
ployed and that the boilers u d  developed in the aggregate mom than 
EQoo horsepower. 

Mining practice has been facilitated by improvements in transpor- 
tation from the supply towns, Fairbank and Chena, to the producing 
creeks. In 1907 the Tanana Minw Railway was completed to Chah- 
nika, at the mouth of C l e q  Creek, making its total length about 
45 miles. By the extension of the Tanana Mines Railway and an 
excellent system of wagon roads h e a v  m d  b u l b  loads can be con- 
venientl y laid down at most of the i m p t a n t  workings. 

PEOSmm?RQ. 

In prospecting all efforts are directed to  uncovering t h ~  Wmk, 
so as to estimate ;he gold content of the lower part of the g~aveIs  and 
uppm part of beclrock. The usual procedure is to sink shafts to 
bedrock and then to drift along it. The shafts are generally only 
lnrge enough in cross section to permit one man to work and are 
cribbed for only rt short distance downward through the peaty wg- 
etable accumulation to the line of permanent frost and u p n r d  to 
4 or 5 feet above ground to a platform upon which the windlass is 
set and from which the excavated material is dumped. Drifting an 
the 'bedrock surface is done by tunnels at right angles to the course 
of the stream or the supposed run of auriferous gavels and, in some 
mines, also up and down stream. These tunnels are only large enough 
for the men to work in. 

The common pmpeeting equipment consists of a mall boiler for 
steam thawing, with requisite pipe, hose, points, and s h a m  fittings; 
a hand-power windlass, perhaps conshcted on the spot; n cnbIe, 
and waoden buckets of I to 2 cubic feet capacity. In the drifts these 
bucketsare skidded on p l e d  pdes to the shaft. In the Fairbanks 
dist.rict boilers me easily obtained and readily trsnsported, so that 
recorn to the s l i e r  tedious methods of thawing by wood dm,  hot 
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wrrter, or hot rocks is not newwry. In more elaborate equipments 
small hoisting engines and not infrequently self-dumping buckets, 
with gin pole, blocks, and cable, a re  used; and wheeIbnrrows are em- 
ployed under ,pound. Sach equipment is a necessity rather than nn 
extravagance in prospecting deep ground, as hand-windlass methods 
are barely practicable on ground 200 feet in depth. Fairbanks manu- 
facturers now offer an outfit consisting of +horsepower boiler, 
hoisting engine, automatic self-dumping carrier, and bucket, cable, 
pipe, stenm points, and fittings for $600, This outfit is campact.and 
light enough to be h w p r t e d  by dog team. 

The testing of the ground is most often done by panning the 
bttom gravels and the fop of the bedrock but sometimes by sIuicing 
the material from the bottom of the shaftsl and from the tunnels. 
As far as wuId be learned, however, sampling methods are as a rule 
very crude and inaccurate. Many minm have h e n  opened with 
expensively installed equipment, only to find that the result3 of 
sampling were very misleading, the prospector having lost sight of 
the fact that actual mining required handling of much more ma- 
terial than the portion of the pound tmtd. L' Prospecting for bed- 
rock" permits the sampling af only the richest portion of the de- 
pwits and leads to mRny fnilures when the handling of lean or 
brren higher p v e l s  and deeper bedrock is necessitated by larger 
mining operations. 

UnfortunabPy, little prospecting with drills has been attempted. 
One miner who has tried drilling nnd has every confidence in the 
methods ernployd reporh tbnt several 11oles can be put down for the 
price of m e  shaft. No definite figures showing caet are available, but 
fmm experience elsewhere there can be no question as to the economy 
En time and money if the drill is intelligently and skillfnlly directed. 
The rhief obst~cle to the ltse of drills in this district has been Ule 
difficulty of tmnspertation. This is now obviated by a small-sized 
churn drill designed and built in Fairhnks, to be supplied wit11 
complete equipment for approximately $1,600. (See P1. XX., A.) 

O p e n a t  methods of mining are npplied where the ground is not 
more than 90 feet in depth. Open-cnt work has one great advan- 
tage over drift mining in that artificial thawing is for the most part 
unn-ry, and mhere conditions are partic~~lnrly fe.vomble for the 
use of mechanical excavators it permits much more expeditious and 
efficient removal of the pay dirt at greatly reduced cost.. Of the 
numerous modes of operntion which map he grouped under this head 
four are practiced in the Fairbanks district; they differ in means 
by which the pay pgravels are conveyed from the banks to the sluices- 
whether by direct shoveling or wheeling in barrows by hand, by 
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groundslaicing, by hoisting' with buckets on troIley carriers, or by 
steam scrapers. (See fig. 9.) 

The first o m t i o n  is alwa~rs to dear the ground a d  strip ob the 
barren overburden. This is accomplished (I) by pnndsluicing 
in the early spring or preferably in the bte  fall, the material removed 
by groundsluicing being washed into the stream, or into a ppreioously 
worked cut; (2) by scraping with horse scrapers, the material being 

o SO Feet 

Fr~rrae 9.-Mugram showing arrangement of ah opm-eut m l n ~ .  

carried to a spoil bank or dumped in an old cut; (3) by steam scrnp. 
ing. Some stripping is done by pick and wheelbarrow, but this is 
rather too expensive for general practice. Groundsluicing is always 
pmfera'ble where there is water and roam for tailin@ At severnl 
plants a combination of methods is employed. 
On Pedro Creek a company has taken over a. blmk of productive 

p s e l s  about 820 feet Iong and 450 feet wide, or mntrGning nearly 
.150,(%4 quam feet. The equipment installed consists of n large 
boiler (about 60 horsep6er), s double-drum hoisting engine, a 
heavy p d i n g  plow. scrfipers of one-half to two-thirds ynrd capacity, 
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cables, bIoc%~, gin p le ,  and ather apparatus for operating plow and 
sclcrapem, u &inch centrifugal pump for elevating sluice water, o. 
durnp box and sluice. boxes mounted on a trestle, and an inclined ap- 
proach, built of poles, to the dump bx. The plant also includw the- 
usual carpentry and blacksmithing outfits. The plant employs not 
over 10 men all told, there king  generally 6 on the day shift and 8 
on the night shift operating the plow. 

Operations began with clearing the ground of brush and then plow- 
ing and wraping the overburden to a waste heap at the side of the 
pit. No artscial thawing is required. The natural thaw keeps pace 
downward with the pro-pss of stripping. Cables for working the 
plow and scraper are fastened to  them fore and aft nnd led through 
nnchored b l d s  and thence to the drums of the hoisting engine. Ry 
proper disposition of the anchored blacks the excavators can be made 
to travel over any portion of the cut in the desired direction. Change 
in direction k ammplished by shifting the block on the drawback 
cable. A thicknew of about feet is ~crttped to the wash heap, then 
the productive gravels are plowed a t  night and during the following 
day scraped to the dump box. For this operation the pulling cable 
is bd through a block on a gin pole set up back of .the dump box, 
oppo~ite the pole incline. When the scraper reaches the dump box 
its h t h  encounter a log md are held so that further pulling trips the 
pan and thmws the load into the sluice. A man is not needed on the 
sluice to dump the scraper. The hoist man watches the scraper and 
rrfbr it is dumped draws it back into the pit. Hem two men guide 
the -per as it refills. At least two men are required also to guide 
the plow. Alternate plowing and wraping beck and forth across the 
pit are continued until all the productive gravels and bedrock, to- 
gether a h a t  84 feet, nre: removed. The plant is then moved upstream 
l o  the next cut. During a working season of a b u t  120 days this pInnt 
was installed on virgin p n n d  and two cuts, together measuring 135 
feet by 275 feet, were rnude. From about 37,000 square feet of bed- 
rock approximately 5,000 cubic yards of overburden end 11,5Gfl cubic 
ynrds of productive p u n d  mere removed. 

Water for sluicing was obtained through ditch and flume from 
Pedro Creek tlnd an adjacent tribtltav, bnt had Eo be elevated a h t  
15 feet with a entrifugnl pump. Good h e 1  from neighboring hills 
costs $8 a cord, cut and laid down at  the plant, About a c o d  a day 
was consumed. me .operatom stated that the c o d  of handling the 
g r a d s  averaged 30 cents per M m c k  qnnre foot.' The total cost 
of aperating, eexclnsi~e of m t s  and installation of plant and amortizn- 
tion charges, would be  bout 42 to 45 cents per bedmck square foot 

-. -. - 

1 Tbe " M m k  rnearn tmt " Iu the unit In jpnerat nue In the Yokon-Tunanu for 
m w n d n g  the nmwnt of material handle8 : value8 of my gonad nnd costs or opwrttlng 
a n  expremed sa rm much gold or EO many dollnru per b e d m  apnste fmt. 
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On Gleary k k  another hrgw open-cut operation has b n  cm- 
ducted for several pears This plant is equipped for removal of over- ' 
burden by steam scraping and for hoisting the pay gravels. The 
hoisting apparatus cornprim two fin poles set up one on either side 
of a dump box at one side of the c u t  From the gin poles, cables on 
which s self-dumping bucket carrier tmveIs are stretched across the 
cut. The ground is cleared and stripped of about I1 feet of muck 
ltnd hrren gravel by steam scraping, leaving about 31, feet of pro- 
ducthe gravel, through which pits are mnk into bedrock. The 
buckets are lowered into the pits and Med with auriferous gra~el 
and wit11 about 14 feet of the bedrock broken out with pick and 
shovel. As the buckets can lm lowered into any desired portion of the 
pit by shifting the trolley able  and the blcck on it which arrests 
the carrier, little time need be given to wheeling from b m k  ta bucket. 
Tailings are run into an old cut so that their disposal presents no 
difficulty, In ordinnry s e a m s  the grsvity water supply is adequate: 
in 1908, however, about half of the wntcr had to be raised with a 
pllmp. The ground required thnwing by ststenm pints, which mem 
set verticslly in the pny grnvels at intemala of & feet, Forty-five 
men were employed in two 10-hour shifts. This plant in I908 worked 
out 75,000 square feet of bedrock in two cuts, an average of nearly 
1,000 square feet per day, at a total eatirnated cost of $1 per square 
foot,. 
On Pedro Creek the cornon practice is to groundsluice off the 

overburden of muck nnd barren gravels, and then to  hoist pay dirt 
from the cut with dumping buckets to elevated sluicea There  is 
not. mficient gr~de to-the valley to permit direct shoveling to the 
boxes. 

A few cIaima on low benches of First Chnnce nnd Oilmore creelrj: 
am worked in a mall way hy gro~~ndsluicing to bedrock and clean.. 
ing up bedrock with pick and shovel and by hand. On Twin Creek 
a bedroclr fluma has been installed and diiches 'built to tap Twin nnd 
Pedro crwlrs to give n water supply nt  nn elevation of about 100 
feet. It is intended to hydraulic the croek bed at a cost of about 
823 cents per wwluare foot. - 

Altopther them were 40 open-cut placer mines in the district in 
1908. Three employed steam m p e r s  for handling the pay g r a ~ ~ l s .  
b; were hydraulicked in a small wag, O were worked by hand with 
pick, shovel, and wheelbarrow, and 25 hoisted pay dirt with self- 
dumpers. 

At the time of this investigntion of mining methods no attempt 
had hen made to use the dredge in exploiting gold plaoers of the 
Fairbanks district, in spite of the fact that gold d r e d p  had for a 
number of pears been successfully operated in the KIondike and 
FortgmiIe districts of the Yukon basin. In 1911 a dredge was 
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W l e d  on " No. 8 above " on Fairbanks Creek1 This nachine hns 
%-cnbic-fmt clom-connected buckets and s 40-foot ladder. The 
motive power is steam, mood being used for fael. The alluvium 
where the d d g e  is operated is unfrozen and is 10 to 12 feet deep. 
This dredge was also operated during the open season of 1912. 

Pm8m.-The procclrr of gold extraction and recovery by the 
drifting method includes in general the following operations: 
(1) Sinking B shaft to  bedrock; (2) timbering the shaft and the por- 
tion of the drifts near the sllnft ; (3 )  opening up the _pound by drifts 
either parallel to  or acmm the productive gravels nnd driving cross- 
cuts; (4) thawing and extracting the productive gravels, beginning 
at tbe fsrther limits of the drifts and working tonlard the shaft; 
( 5 ; )  hoisting the a~rrif~mus mn terial with as  little barren material as 
possible ta the surfam; { G )  recovering the gold by sluicing. 

Epuip.eat.-hs stated by tho author in a previous report : 
Nmrly all the prductlre drift  m l ~ i l i i ~  I* dorle with 111rge ~lenm-power nlnnt~ 

of about 40 bl ler  horsepower. 'The usual mlne megulpwent comprises boller. 
hoist, steel bncket, nutomrbtlc mrrler, trolley ccnbles. poles, blocks, etc.. a amall 
ram pnrnp, Btenm p l n M  mlih pipe hose R I I ~  Ottltlg~, and blncksmith's, car- 
mnter'fl, steam fittm's, and machlnlst'~ ( ~ u t f j t ~  nnd tools. Bnch nn equipment 
mmts nbout $7,0(10. To It nlnut hr nddcn tlir! gold-wa~lling apparntnh consisting 
generally of a clump box and strlng of Pl~llcP baxm on a light tmtle 10 or 15 
feet high and a dIfcb or flun~c for b?'lb~glng wotcr 10 the plant. Farh plant 
is ~ l s o  gmernllj prorldd with hnltelng nnd n l m  for 15 or more men. The 
Idtial inrmtment fnrther Zllclldea ttic mflt of trnnay#lrtntion to the clafm 
nnd instaI1ntlon of the pinnt. together wfth thnt  of ~ k n k l l l ~  o working ahaft and 
blocking out the ground by proalwt tunnera. Tbc total first i t t  to the upemtor- 
of n modern ddft-ruinl~lg plnrlt ntnnllnts to nbnbit $11,00.  Thla arlm IR In some 
jilantw ft~rtber inmnsed by t h ~  I~latnllntlo~l nt  n ~karnpfn~ plnnt tor ~lniclng 
( n b m t  $1,000) nnd of an undergrolriid cne RYRtenl I n h t r t  $1,000). Where the 
latter I s  asnd them is usuallr n c o r ~ e ~ p o n l ~ l n ~  Incwnse In alw nnd c o ~ t  of 
boller and bolst rapntiQ. 

7Vw&i+ap.-The foJlorring description of a plnnt on Vault Creek 
is typical of such operations in the F~irbnnks district. (See figs. 
10,11, and 15.) 
The shaft is sunk in the middle of a 500-foot Mock of pay streak 

nveraging 100 feet in width. The shaft is 6 feet square in the clear 
and is cribbed with spruce poles chinked with moss, It is slmk 182 
feet to bedrock and several feet more into rock, so as to mme as n 
sump for drainage and to afford gradient for easy movement of 

I E~luworth, C. fO., Plncer minlng In the Falrhnku nud Clrele dlstrict~: Bull. U. 8. 
QmI. Rurvej NoYO. 520, gp. 242-243. 

a For n r m n t  dewriptian of drift-mlning methods In t l~r Fnlrbanka Olatllct siw article 
by T. A. Rlckatd, MLn. and ScL Pr-$ vol. I)gn 1Wn. pg. 882 st WQ. 

'Mlriere! rpsoorces of Alaska in 1908: Bull. IT. R. Geol, lurvcg No. B?A. p, 185. 



the cars. Up end down stream from the base of the shaft, ~ n d  
approximately in the center of the pay streak, a main level or gang- 
way is opened and timbered with sets of undressed spruce posts and 
caps, mostly set in bedrmk without sills. Top land sides are lagged 
with round spruce poles. At the end of the gangway cro&scuts mere 
extended to the limits of the pay, and from t h e e  the gmund is 
stoped oat. The face of the stop at the outer limit is kept somewhat 
in advance of the fnce at the maingangway, so that at  the dose of 
oprntions the sbafi is protected by a rhomboidal block of 7rirgin 
ground. The procedure is very like the long-wall system of coal 
mining. The auriferous material lies on or in bedrwk an! in the 
Powmt few inches of gra~el; it has a total thickness of about 30 
inches. The badrock surface is very uneven, sa that in places much 
of it has to be taken up to pmsefve drainage gradient.. Altogether 

Fronem 10.-DIngrnm ~bowlng arrangement of a drllt mfnk a. Plan on surface; b, 
plan on W m k .  

the drifts nre lrept S& feet high to H v e  ample working space to the 
. m i n e s  

The ground is all solidly frozen and is thawed with steam points,x 
which, in the s t o m  are driven just above the bedrmk surface, from 
23 to 3 feet apart, or rarely at greater or Iwer distances, depending 
on the amount of moisture in the gravel. The thawing and re~~~ovnl  
of gravels take place on alternate days; the face of the chamber nt  
one end of the main grcngwny is thnwed while the gavels thawed 
the day before in the chamber at the opposite end are Wng extracted. 

' In this wtty~ the p u n d  is given time to cool before it is broken 
down. It is   hove led into w h d b a m w s  and w M e d  to plalfoms 
at  the ends of the gangway ~ n d  there dumped into cam, which are 

=For details 01 the a&m gatnts, gec Furln- C. W- Metboas aad & of mV@l a~Jllad 
placer mlaing In Alaslla: Bull. U. 8. Bbol. Surrey No. 261. 3906. w. 8 S O l .  



GOLD PLACERS. 



124 GEOLOGY OF PA~RBA#RS DISTRICT. 

hammed to the shaft., where it is discharged into the bucket, which 
has been let down into the sump so that its rim is flush with the 
floor. Each man picks, shovels, and wheels his own share of gravel. 
The men work in grlngs of five or six, five or six wheelbarrows being - 
the capacity of the car and the bucket. The shoveling and trun- 
dling are BO timed that a loaded car is ready to dump into the 
bucket as soan as i t  has hen  lowered. The hoisting capacity thus 
determines the number of employees and the scale of operation. At 
the tirne of the visit this plant was working two 1Q.hour shifts a 
day, and was employing about 17 men, comprising a foreman, 
engineer, end pointman, besides a gang of shovelers on each shift, 
and was hoisting 250 bucket loads ( a b u t  80 cubic yards of gravel) 

BlnnRE 12.-Falrbnnku type of bead frame, t,UtoolllatIC carrier, and bucket 

per day, or ns mom commonly measured in the district, was d e ~ n l n g  
&out 400 square feet of bedrock. 
The bucket is provided with a guide yoke of wire cable OF-chain 

which travels on a guide mire made fast to the gin pole and to the 
hottom of the shaft, This s e m  to keep the bucket from '' spinning '" 
und also to trip it when it has arrived over the dump box. 

The gravel-washing and gold-saving apparatus consists, as in all 
other plnce~ mines jn the district, of s dump lmx and a string of 
~luice boxes. W&er for sluicing is led through a ditch b a point 
on the creek about a mila above the plant and is devated to the dump 
box bg a centrifugal pump. 

A 40-horsepower boiler furnishes steam for thawing, for a, daubIe- 
drum (om drnm only is uwd}, two-cylinder hoist, and the pumping 
engine. 



The cost of purchase and installation of this plant md of cleaning 
np the gold on the ground was reported to be $509000, The net 
cost of operating after all the dead work of erecting plant, building 
ditches, driving tunnels, etc, was done was said to he 50 cents per 
bedrock square foot cPe~nd.  The total time of the opemtion was 
n b u t  10 months. It will ba readily seen that an operation so short 
Iivd as this one would not be profitabIe unless the tenor of the 
ground were $1.50 or better per square foot, or about $7.50 per cubic 
yard of mat~rial handled. 

The majority of the 250 drift-mining plank of the Fairbanks dis- 
trict in 1908 were of about the capacity of the one described and were 
worked in the same general way. A number, however, attack4 the 
p u n d  1- qstematicnlly, especially on claims which had been 
workad for several yenrs and by cruder metbods in the early daya 
of the camp. In many, too, the gravel is trundled direct to the 
bucket instead of to crtrs, especially where shorter blocks of gsoilnrt 
are worked at a single set-up of the plant. This is prtieulnrlp the 
cam where shallower pound reduces the expense of sinking shaft-4. 

The largmt mines in the district, on Ester Creek, are entemd by tma 
shafts, half way between which the dump box is *t up. One sct of 
boilers supplies the whole system with steam, and one double-drum 
angina is used to raise both buckets. These am generally brought 
lip alternately, so that the dump box receives an even supply of 
gravel. The largest of t h e  plants was working a block 640 by 400 
feet and was hoisting a b u t  270 cubic yards a day, or cIearing about 
1,200 square fmt of hedrmk. The equipment included s 100- 
horsepower boiler. Forty-five men mere employed in two 10-hour 
shifts. It was estimated by the operators that $1.25 would cover the 
total cost of mining per bedrock square foot. 

Drift mining has recently h e n  extended with some pmise  of 
s u m  to the working of unfrozen ground containing live water on 
Ester Creek. The cost of pumping is offset by the fact that tho 
water so raised is usad for sluicing and that thawing is mostly or 
cntirely obviated. On one daim the shaft was sunk in frozen ground, 
tb main gangway was driven on one side of the pay streak, which 
waa -ut a t  short intemds and which was to be drained an the 
other side by a drainage tunnel parallel with the main gangway. A 
mlmp 5 by 7 by 9 feet in kdreck collected the water, and two 3-inch 
pump r a i d  it over 100 feet to the surface, The o p e d  ing expense 
of the plant was a b u t  62 per bedrock squam foot, m twice the aver- 
M g e  & in infro p m d .  

TRam*y.-It is regsetted that quantitative data on the problem 
of thawing are not available. In the underground workings where 
points 8,1@ or U m d  sometimes 16 feet long are driven horizontdly, 



padel ,  and about !2+ to 3 feet apart the time reqnired for thawing 
is from 8 to 40 hours. The amount of ice in the alluvEnm and bed- 
rock is chief factor influencing thawing. It chiefly dekermin~ 
the time required for 'Ca  thnw" and the volume thawed. Further- 
more, if the material is loose the stwm is not retained (the miners 
say it "blows back ") and thawing is retarded. The poinh are 
driven or set with hot water pumped frum the biEer or from the 
mine snmp where it is w ~ r m e d  by exhaust steam. After they are 
driven the pound is "sweated " by h i t t i n g  dry sham at about 
25 pounds pressnre at the p i n t .  

L%e pointmen withdmw the pints after driving and replace 
them with light imn pipes, c a U d  by them &' sweaters." This is done 
to keep down the number of mints used in the mine, but as no other 

Itavantage is evident the economy is doubtful, inasmuch as the life 
of the point is ourtailed by the greater number of times it is driven. 
Care in padring the holm about the paints with wade or sand is re- 
wtlded, both by better retention of the steam and hence by quicker 
thawing and by keeping the mom of the mine dry and cool so that 
the ceiling does not thnw and " slough." The duty of a point is to 
thaw R block from the face to rr, foot w so beyond the end of the 
point and a b ~ r t  10 quare feet in cross -tion. 

Opmin.ge,-Shafts are generally lined with pole cribbing? chinked 
nlith moss; a filling of moss or gand or both is placed between the 
cribbing and the walls of the shaft. Heavy spruce post sets support 
the shaft cribbing. The main levels are timbmd with sets of posts 
and wps, generally without sills, and  re lag& tap and sides with 
poles. In many places in deep ground the swelling of the bedrock 
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when relieved h pressure by uncovering bends or breaks 12 and 15 
inch posts, eompe1Zing their frequent replacement. Omission of the 
sidm lagging from the floor h a I f w ~ y  to the roof lessens the evil by 
reducing the side pressure on the posts, but the difficulty cnn not he 
wmpletely overnome. Relief from similar troubles in s Califomin 
placer mine was found by timbering ne, shown in figurn la. 

The room or stopes are not timbered, ss the frozen roof stands up 
long enough if the face is carried rapidly forward. (Sea fig. 14.) AR 
the miling thaws sand and gravel drop in a continuous shower and 
pile up in mounds, pnrtly filling the old workings. In soma mines, 
especially where muck streaks are intercalated in the overhead 
pvePa,  huge dabs spa11 o f f ,  beginning to break away at the back 
nnd dropping lower and lower as the break extends farwad until 
the weight of the slab causes it to  break off. The; slabs come down 
so slowly that they callfie little d a n e r  to the men and comxquently 
are not shored np unless they threaten to b u q  the face when they 

Prcductiva 
ground. 

fa-ll. Where this is likely pillnrs of ~~nthawed bI& may Ise left as 
supports until the face ~ R R  been brought well forward. Then, if 
posible, the pillars are thawed end the auriferous material removed 
from them Some miners support the wiling with birch-pole cribs 
filled with waste graveis and bowlders. 

Gold recovery.-4old from the gravels and the nariferous portions 
of the extract4 bedrock is recovered by washing the rnahrial 
throngh strinp of slnice hoxes prclvirled most generally with riffles 
of rough p l e d  spruce poles placed lengthwim 

The material as hoisted from the shaft is delivered to a dump box 
that is provided with an apron. (Seo PI. XXI, A, B.$ The dump 
box is  hut 20 feet Iong, 44 inch- or more in width, nnd is set cus- 
tomarily with a grade of 1 inch to 1 foot. The sluice boxe~  are gen- 
erally 14 by 12 inches in cmss section and 12 feet long and nre set a t  
grade9 of from 9 to 12 inches to the h x .  Most of thc gold is cal~ght 
in the damp box, as high as 90 per cent of the total product having 

I Brmne, R. E.. Anclent firer b d a  at tbe ~ o & t  Hill didde : 'huth Am. bpt .  8tate 
Mlntmlogist, Catlfornlo Bur. hllnem, 1890, p. 452. 



frequently hem recove& them. The EreateElt poFtioa of the re- 
mainder i~ cau&it in the next few bxw.  
In the dump box the large bowlders and pieces of bedrock are 

washed and then forked out by a dump-box tender. The mud and 
dicky cement o f  the gravels are elso loosened to some extent, though 
very inefticientlj 
On a few claims dressed poles with iiwn straps on their upper 

surface are used as riffles, and on one claim block rifles in the dump 
box and an undercurrent were seen. The latter, though crudely 
conshcted, was doing good service in saving fine gold 

As a rule sluices are cleaned up weekly. The riffles are removed 
(to be renewed, if ne-ry), and the material caught by them is 
washed with & small stream of water and swept together wikh whisk 
brooms. Jt is then palmed to remove the bidk of the heavy materials 
concentrated with the gold. T h w  are saved and the season's p d -  
uct treated by amalgamation. The gold ip dried, screened, and then 
cleaned with a magnet, but chiefly by " Mowing," as in this district 
garnet, rutiIe, and ilmenite, nonmagnetic heavy minerals, are abun- 
d ~ n t .  To " blow " gold is to mpeatedlg toss it in a speciaIly shaped 
metal sooop or "blower," at the same time so blowing it with the 
breath as to remove a 1  the heavy minerals but th* gold. This process 
requires practice. The cleaned " dust" is sold to the local banks, 
who charge a b d  24 per oent of the p a s  value for smelting, assay- 
ing, and shipping it. to the outaide. 

It is hardly necessav t~ point out the inefficiency of the gold- 
mving devices at present in use in the Frrirbanlts district in compari- 
son with the gold-snving machinery employed on modern dredges 
In the case of otherwise expensi~ely equipped  plant^ of lsrge capac- 
ity, the additional expense of gold-saving machinery would not be 
prohibitive and wo~lld probably be entirely oEwt by the saving of 
&s and maintenance of strings of sIuice boxas, by more thorough 
washing of tailings, and by increased stlving of gold. &Id-saving 
machinery, slrcb as-revolving or shaking screens upon which the d 
gravels are wasbed and disintegrated by jets of water, and broad ' 
rifle tables over which to pass the fines, especially cobends  itself , . 
in this region where fine sticky sediment is nhund~nt in the auriferous . 
gravels and whem the water supply is limited and, through repeated I 
use, frequently overloaded with sediment. 

Water for sluicing is most generally derived from short ditches 
and small board flumes carried from the creeks on which operations 

-are conducted. In 1008 there were in the area about 40 of these 
ditches, all under 3 mile9 in length. FEW of these -deliver water 
direct fa the duice boxes by p v i t g ;  the majority bringing it to a 
place where it can be conveniently lifted by pump to ths s l u h  boxes. 
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Even during seams of normal precipitation, probably tt maloriiy of 
the mining plants have had to elevate sluice water with pumps. It 
~ R S  been held by some of the operators that the cost 02 pumping is no 
greater than that of constrz~cf ing and maintaining the longer ditch& 
and flumes required for a pnvity water snpply. T h e  capacities of 
the smalkr ditches are, roughly, between 4 m n d - f o o t  and 3 second- 
feet; that.is,frorn2Otol'M standardminer'sinchm Inafew ~ ls=s  
water has been pumped directly from the creeks and a t  one plant on 
Goldstream Creek from a pond on the claim. The one ditch of cun- 
siderable size in the dist,rirt is  in tho vallev of the Chatanika, its 
intake being a b u t  6 miles ~tbove the town of that name. It folIoms 
the south bnnk of the river, picks up Pilot Creek, is 7 mil- long, and 
delivers 30 to 35 second-feet of water a t  Chatanika. During 1910 
three plantg pumped water from this ditch to  their sluice boxes and 
five were low enough to receive this w ~ t e r  by gravity, 

Dnring 1908 a large majority of plants had to elevate sluice water 
with pumps. The tailings piles were stirrarnded at  many mines by 
dikes to impound the water from the sluicm. This water was Ied 
back to the pump and repeatedly put through the boxes, and as only 
miall additions of clean water were available, the gravels were Tery 
imperfectly washed. 

The seasons influence drift mining in so h r  as sla~icing is con- 
cerned. In the mast favorable years weather permits ordinary sluic- 
ing fmm about the last of April until nearly the 1st of October. An 
average mason is about 120 days. Extreme dates noted for sluicing 
without srtificial aid am April 17 and October 16. In general during 
the winter and seasons of protracted drought the eurif erous m~terial 
is atored for wbequent sluicing in piles or dumps" or in cribs 
and hoppers built of poles. 

Dumps (PI. XX, B )  are so p l a d  that their contents can be 
put through the sluice bbxes with the least labor and with advan- 
t a w u s  d i m 1  of tailings. Generally the aper~tor clears the 
p u n d  of shnlbbery and moss and sets s t r i ngs  of sluice boxes in 
shdlow trenches in the pound and then Iays poles across them. 
Over these the dump is deposited without disturbing the alignment 
and grade of the boxes and can be madily and completely cleaned up 
from the clamd ground. 

Winter dumps require thawing in the spring either with steam 
points or with a jet of water. The latter serves the further purpm 
of breaking down the gravel which would otherwise hsve to be 
broken down with picka. At one plant visited, where the sluice 
boxes had been set up alongside of the damp, the p v e t  were being 
steam scraped to the boxes ns in open-cut mining. 

6Wm"-RnU. 62618--9 



The crib hoppers aeen were of mall capacity and were built to tide 
the opelmtions over drought. In them the pole floor on which the 
gravel was thrown was placed sufficiently high to provide gmde and 
tnilings room for the sluicm which led from them, 

The low gradients of the cmks of the district are an d&aclo 
to the disposal of tailings on many clrrims. On some creeks, however, 
the position of the pay streaks, well up on the long-slope side 

' of the vallev and not in it8 centar, affords p d e  toward the c m k  
and & v i a t ~  the difficulty. On many claims the difficulty is met 
by elevating the sluice h x e s  on treslJes and pumping the water to 
them if i t  can not, be led there by ptlvity. Some miners keep the 
sluicewnys c le~md by rerno~ing tai l inp with horn scrapers. 

Winter sluicing hrrs h n  tested on Edar Creek, where a small 
amount of water was running all winter. One plant used this allring 
the winter 190'1-8 by warming i t  with the exhaust from hoisting and 
pumping engines nnd pumping it to the sluice boxes. The wwater 
from t,he boxes was impounded, mtnmed to the pump, ~ n d  used re- 
peatedly. T h ~ t  thiis experiment was suceed1.11 is  indicated by the 
fact that  ~erernl operators were prepamd for similar sluicing during 
the winter of 1908-9. Any additional expense of winter sluicing over 
summer sluicing is of small consideration in comparison with the 
heary interest account on sums tied up in winter operations without 
sluicing. Reports received in March, 1909, are to the effect that an 
Ester Creek plant continued sluicing all winter. 

The avenge plant in the Fairbanks district employing a 40-horn- 
power boiler costs for machinery and supplies about $7,000, exclusive 
of car system and pumping installation for sluicing, each of which 
mts about $1,000; transportation and erection of bha plant mould 
add about $3,000; sinking and timbering shafts cost8 about $18 to $15 
8 foot for 6 by Ei to  7 by 7 feet in clear; opening up and timbering 
main Icvels and crosscuts adds from $2,000 to $5,000. All this pre- 
liminav expense for equipmnt and on " desd work '' will amount to 
at least $16,000, these figures h ing  b s d  on costa in 1908. 

Wages during 1903 were board and $5 a day of 10 hours for 
mrnmon mine labor, $O or $7 for pointmen, and $7 for hoistmen; 
at a few mines $5 for 8 hours or $6 for 10 hours was paid. Board, 
estimated at $2,!W per man per day, is always indnded. Fuel (wood) 
costs from $4 to $12 (general 1 y abor~t $10) per mrd cut and delivered 
at tbe mines. Wood for timbers was considerably more expensive, 
but the exact prices, were not learned. Gin pole wst $110. Water 
for aluieing was sold generally at $20 per '' sluicehead " per day. 
The mt af pumping water for sluicing on one of the larger plants 
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was reported as $80 per day. Twenty-five estimates by operatom of 
the cost of drift mining range from 50 cents to $2 per Wmk squarn 
fod mined. The average a t  is about $1. 

The common practice of the operators in the district to-day is to  
Isam from ownen portions of claims in blocks of 500 to 1,000 feet in 
length measured along the pay streak, or fmm 50,000 to 200,000 
square. feet of workable p n n d .  Individual 20-acre claims 140 to 
1,320 feet long are  usually worked by two and sometimes three inde- 
pendent plants, and on group claims of l f i O  acres extending 1 mile 
along the pay streak as many as eight lea= have been let at  one 
tima Over 65 per Fent of all the 1908 operatiom were on leaaez ar 
lays, the 1ewe.s or hymen paying royalties of from 26 to b0 per cent 
of the gross production. 

With present capacities gf 75,000 to 25,000 quare feet of bedrock 
cleaned per year, the life of a mine i~ limited to from lm thtln one 
p a r  to three pears. 

Prccipitntion in the form of rnin or snow ie primarily tbe source of 
all  water supply. Zn. the Yukon-Tannnn region the chief factor 
inflnencing the distribution of this s~tpply is the imperviolrsness of 
the frozen gronnd. which prevents any considerable undergn~md 
  to rap and consequently rnalrps impowible a. uniform distrihl~tion 
of the total nm-off. In warmer climates the mnin source of ~ p p l y  
for mo~t- of the stre~ms during the low-water periods is derived froru 
that portion of the rainfa11 and melting mow which hns *fed into 
the groand in wet months rnd has slowly percolatPd through it to a 
belated jnnction with the s ~ ~ r f a c e  watercan- a1 n lower elevatjan. 
Thia source of supply, how~ver, is relatively insipnificant in h l n s k ~ .  
In drift mining the minter ammulatjons of snow and ice rlre of 

great  value. The minter dnmpe nre so placed ~s to be handled rrtp- 
idly, and the few weeks of ~bundant spring flaw are. in most p 1 m  
eltflfcient b mnsh the gold-bearing gravels hoisted during the enti~w 
winter. In open-cut mining, bowever, the propew is directly depend- 
ent on the water aupplr from dnp to day, and the spring flow ia 
of little mhe,  work being prevented by the very fact thut the ground 
is them covered with ice and snow. Of mtse many of the open- 
mtt mines lie in the lower ~alleys, where the ice d impprs  befm the 
winter aceumulatiom in the upper valleys and hills are exhausted! 
bnt e m  here the spring A d s  are generally of such short dumtion 
that they are not nmally considered a. very valusbls asset. 

1 Adapted from Eihorth,  C BI., Bull. D. 8. ad. hrwq No. 412, 1910, pp, 982-288. 



An additionid supply of water is that derived from the thawing of 
frozen ground during the summer, but this source is of minor impor- 
tance. 
111 the open-cut region, therefore, where artiflcinl stomp of any 

magnitude has been so far considered economically impossible, the 
water supply avnilahle for mining is the daily flm of the stream 
at, the point of diversion, and the determining factors of this supply 
we the sunimer rains and their distribution. 
The locrtl distribution of this supply is affected not only by the 

frozen condition of the soil but also to a large extent by the topog- 
raphy. The summer low-water flow of the stream thnt rise in high, 
rugged mountains is kept 11p by the nielting of large bodies of ice and 
mow in the gun-protected gulchw and rock crevica The rainfall,. 
however, is not PO well conserved in these streams as in gently sloping 
valleys and pondage areas, where the run-08, in percentage of the 
rainfall, even though less than in higher regions, may be so dis- 
tributed aa to furnish the betier supply. 

7be prevailing moss covering is tha one great natural dorage agent, 
and to its pmrvation should be given more thought than it evidently 
 ha^ received in the pnst, The writer has frquently observed while 
traveling over the country that those areas which were heavily cov- 
ered with moss distributed the run-off from summer rains in w more 
uniform manner than t h m  with a lighter r n o s  covering* 

LOCAL COWTTIQNB. 

The nbsence of mountains that might furnish water at a high 
level renders rather difficult the task of obtaining a water supply. 
The low grade of the vd.IIeys nearly to their heads and the fact that 
nearly all of them lie at about the same elevation a h v e  sea level pre- 
clude the successful application on any large scale of the hydraulic 
method. Ditches must intalre at places sufficiently high to fubish rn 
efficient head, end such places are generally so near the headwatsra 
that the supply is liable to  be insufficient for  mining purposes. Any 
undertaking, therefore, involving water suppIy requires most careful 
preliminary measurements of available water and grades. The creeks 
where mining is in progress are small, their drainage areas are nar- 
raw, the perennially frozen chamcter of much of tlle ground gives 
smnt opportunity for storage, and the qrlantity of water in the 
strams is thus brought into very close dependence on the; rainf~ll. 

STREAM-FWW DATA. 

In the consideration of industrial or mining enterprises which use 
the water of streams it is necesmry to know the Wal ltmount of 
water Aowing in the stream, the daily distribution of the flow, end 
the conditions affcting the flow. Severntl terms, such as second-foot, 
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miner's inch, gallons per minute, are used to d w r i h  the quantity of 
water flowing in a dream, the one selected depending on the use to b 
made of the data. 

" Second-foot " is in most general urn in all classes of work, It 
is an abbreviation of cubic foot. per second and mny be defined as the 
unit for the quantity of water $lowing per second in a stream L f&t 
wide and 1 foot deep ~t the mte of 1 foot per m n d .  It should be 
noted that it is R. d e  of flow, and to obtain the actual quantity of 
water it is n m r y  to multiply it by the time. 

S'Second-feet per squam mile" is the avemp number of cubic feet 
of water flowing per second fron each quare mile of area drained, 
on the assumption that the rt~nsff is distributed uniformly, as re- 
gards both time and area, 

"Run-off in inches" is the depth to which the drainage area would 
be coverered if all the water Plowing from it in a given period were con- 
;served and uniformly distributed on the s~irface. It is used for com- 
paring run-off with rainfall, which is expressed in depth in inches. 

The "miner's inch," the unit used in connection with placer min- 
ing, expreses a rate of flow nnd is the qutantitg of water .flowing 
through an orifice of a given size with a given head. The head and 
size of the orifice differ in different localities, thus making the miner's 
inch a most indefinite nnd unsatisfactory unit. Owing to the con- 
fusion arising from its use it has been defined by law in several 
States, The California miner's inch, which is in most m m o n  use 
in the United States, mas defined by an act approved March 23,1901, 
as rt flow of I& cubic feet of water per minute, measured through any 
aperture or orifioe. This miner's inch corresponds to the so-called 
"&inch pressure,"' and is one-fortieth of a second-foot. 

M-J &chwgt 01 rWum in the f i m a  River dmimgt f i n  Jar ISM-1910. 

D h g e  In ssmnd-feet. 

Fmld 

iB10. 
b W  1741.. ......................................... 
June.. ............................................... 
July. ............................................ 
AllRust.. ............................................ 
September ........................................... 1.63 
O e b W l ~  ......................................... ---- .59 

Tbpabd(llhp) .......................... 7. IM 
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m. 

The pcrlod (51 daa) ...... .:.. ................. 
am. 

m y  nasl ........................................... .............. Jam.. .............................. ... 
July ................................................. .......................................... A U W  1-20 

The period (Pa dnya). .......................... 

1808. 
U?. .............. .. ............ .. ................. lorn BM m Rdb 

161 1 1-25 
481 

J Y ~  ............... .......... ...................... a1 1. YI 
July ................................ ... .............. 161 64 8h9 .416 -48 
Ao~n&l-Z7  ......................................... 1's 69 7U.2 .347 -95 

The period ( I  l# 8ap). ......................... 1,470 58 ?32 1.48 6.44 - - -  
1910. 

my.. ............................................ rn I m.a 
Augart .............................................. M3 98 108 

Tbepcrlwl (Bldnp} ........................... dal SB m.Z .8%6 

.............................................. 
br 1-10.. .................................... 

T h e & d @ I  ........................... 

July ......-...... ...,. .............................. 
A i g w t  1-m.. ....................................... 

The portal (gB dmp)... ........................ 
19lk 

Wy.. ............................................... 
Lug&.. ....................-.....--............ .... 
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- - - - - - - - - .- 

Discharga h w d 4 t e t .  
R u n 4  

Period. 

.- - . + -- 
18W. 

R e p t e m b  1-10.. .................................... 
The per~od (a dmp) ........................... 0.(1 u.a .m 1-47 - 

tm 
May 3T-3l ........................................... 75.0 1.1 
Jurr c.. ............................................... 42.8 2-04 2.28 
$dg ................................................. 19.9 .W k,aU 
a m  1-za.. ....................................... 1s 10 1 5 5  . 3 ~  . &I 

The (se dqm) ........................... 131 10 191.3 S.40 I .  M -. --.- - 
1910. 

July ................ ,. .............................. 7 . 1  ,354 .41 
AUK&. ............................................. .67 

Ph8 prald (8!2 &p) ........................... 1 . W  ,470 1.0s 

1m. 
Jdy =I.': ......................................... 
Allgust .............................................. ..................................... Beptem b a  1-10. 

 am (51 am)... ........................ 
1m 

y.fm ........................................... 
Ilma ........................................... 
July .................. ... ...... .. ...... . . . . . .  
A u m l - 2 7  ......................................... 17.7 

T b  prrrlod (BB dam) ........................... 8.84 

Fi& Urmk at mouth. 
[- urn, p0.a apaare milta.1 

- The period (ga &pa). ......................... 
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M~nU12y discharge of stream in #lie C h  River drainage basin for19M-1910-4ontinued. 

IYtller Creek at nlouth. 

[Drsiaage area, 16.7 square miles.] 

Period. 

I Discharge in seoond-feet. I RUn-ofl 

1908. 
&fay 13-31.. ......................................... 2.65 
June.. ............................................... 
July.. ............................................... 
August 1-27.. ....................................... .m ---- 

The period (107 days) .......................... / 122 1 4.0 19.7 / 1.12 / 4.67 
----==--- 

Mmthly discharge of streams in the Chatanika River drainage basin for 1907-1910. 

1910. 
July ................................................. 
August.. ................ ._. ...................... 

The period (62 days) ........................... 

5.2 2.3 3.33 
13.5 2.0 4.56 

13.5 2.0 3.94 2.86 

(Ihatanika River below Faith Creek. 

[Drainage area, 132 square miles.] 

Chatsnika River below Poker Creek. 

Mod. 

1907. 
July 17-31.. ......................................... 
August .............................................. 
September ........................................... 

The period (76 days) ........................... 
1905. . 

May 12-20.. ......................................... 
July 13-31.. ......................................... 
August. ...................... .:. .................... 
September ................ ;... ....................... 

The period (89 days). .......................... 
1910. 

May 2531. .......................................... 
June.. ............................................... 
JUly ................................................. 
August.. .................................... 
September 1-25 ...................................... 

The period (124 days) .......................... 

[Drainage area, 456 square miIes.1 

Discharge in second-feet. 

gS 
205 

1,890 

1,990 

1,340 
200 
270 
530 

1,340 

683 
2,000 

293 
1,010 

430 

2,000 

Run-of! 

1w. 
June 20-30. .......................................... 
July ................................................. 
August .............................................. 
September ......................................... 
O c t 9 b ~  1-14- ........................................ 

The period (117 days) .......................... 

Maxi- 

55 
72 

119 

55 

320 
82 
95 

102 

82 -- ---- 

320 
118 
48 
49 

141 

48 

250 
283 

1 160 
3: 180 
880 

3,lW 

67.8 
125 
342 ----- 
178 - -  
598 
131 
137 
208 ----- 
241 

473 
377 
86.1 

197 
233 ----- 
235 

192 
167 
216 
300 854 
232 506 ---- 
167 496 1.08 --- 

0.514 0.28 
.947 

2.59 1 ::$ 
1.31 -______- 
4.53 
.992 

1.04 
1.58 

1.82 --- 
3.58 
2.86 

,652 
1.49 
1.77 

1.78 

4.28 

1.85 
.70 

1.20 
1.76 

5.51 

.93 
3.19 

.75 
1.72 
1.65 

8.24 



M d y  tkw of m m n a  in the Chatan* R i w  drainage h ' n  for 1907-191O--&n. 

atw b h w  POW OrslL4bntIaadl. 

Theparlod(mijap) .......................... 
IP10. 

&y 1741.. ......................................... 
J-.. ............................................... 
July.. ............................................... 
A- .............................................. 
8eptsmber ........................................... 
Ortoher I - 1 ~  ......................................... 

4. 10 3.61 
.%la 1.02 . QIO I. M 
1. ltl 1.34 
,331 .37 
.22R .M 

[Drarmw arer, aOquan miles.1 

1w7. ................................. h a m  : ......... 
July ................................................. 
~llgllst ............................................. 

........................... ThepSioa(73dnD) -- 
1910. 

m y a b ~ i  ........................................... sa 
June ............................................. 7w 
July.. .................... ... .................... 110 
A u p t  ....................... .. ....... . . . . . . .  3x7 13 .R?8 1.W 
fleptmlba 1 4 . .  .................................... 2.92 1.04 1.52 

The mod (IN &yo)... ....................... LM 

tux. 
JllrreW ........................................... 
JQI y.. .............................................. 
august... ........................................... 

m* pW (7-J d.n) ....................... 
tmn 
--.-? 

M a y  abS1.- ......................................... 
Jun a................................. ,. . 1.240 
July.. ............................................... 
Au- ................. ......... ............ 7x3 38 
Wtsmbar l-Ba ...................................... 

Ths- (I#-) .................. ,....... 1,240 31 



M d l y  & h q e  nf a h m a  in the C 7 r a h d h  River d d m q e  1sM-f Sf W n .  

IEowrfrLa h r k  mmr month. 

DLecbarge in md-fmt. 
RKmOU 

mod. !",%2: 
mum, mum. 
---- 

1910. 
49 81.8 8.71 1. WI 
4.2 1&2 3 . S  3.m 
2.0 a.68 -470  .m ----- 
a~ 17.0 B.W &?a 

lem. 
sn~sosa ........................................... soha 
my,. .............................. .,. .............. 34.4 
Aullust .............................................. 322 10.8 
Bsp~smhar. .......................................... 4t  16.4 
O c l o M 1 - 7  .......................................... --- 

The paCod (I10 -I ........... .,, ............ 

BontAly &&qs  ofumam in thd rrppsr ~mwno c h i ~ g d  hmh for 1909-10. 

d m  ~k nmr month, 

[-am, ZIA aquare m11m.1 

R W  

\3%% 
drelllqe ->. 

a m  
.30 
. 4 I  
.W 

ea(0d. 

1910. 
~ ~ z m a  ...................................... 
Jdp ................................................. 
August .............................................. 
Septamber ............ ..... .......................... 

~ e ~ d / U g d . p s )  .......................... 

Dlachwga In neml&Ft. 

26 

US 
26 
18.8 
11.5 

myi 

CQ 
2.0 
21 
7.2 

Yt- 

-- 
b w  
1.63 
7 - 8 3  

1 . 4  

s s w e  
m&. - 

a m  
.zBa 
.35j 
.L?u 
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Mmiklg &kqe Oj &reams {n fh upper Trmmnr ddvuqt b d n  For f 9 W I W o n l t d .  

I Dfs~bargshssmnd-fwt. 

Pedd. 

-- - -  

l a .  
Jidy 4-41 ............................................ 

........... * .a t  ................................ ... 
Ileptrmh .......................................... 

ThepwM(%Pdap) ........................... 
1810. 

M n y  WL. ......................................... LDI 
J, , ............................................. 
rulr ............... .. ........................... 
Au-1-19 ......................................... 

T h e m  (l(lodmm). ......................... Ib4 

1m. 
I&, 7-81.. .......................................... 
Augmt ....................... ,., ................... 
Beptembn 1-19 ...................................... 

The mad (79 d.ys). ......................... 
1810. 

Jllne ............................................ 1.13 
Jui y. ................................................ 
AIIWC .............................................. 
Bpptaabm 1-21,. .................................... 

Tbe m o d  (IM -I... ....................... 

Dlschsw la mnd-knk 

R*ka. 

Ywma1 ........................................... #a m 
June ................................................ 557 45 
July.. ............................................... 
A I I R U ~ ~  .............................................. 30 
L4eptemberl-I ....................................... IW 

The pa&d I I I  da ys)... ....................... 



A M 8  Omsk st mouth. 

/ Dmlmw area, 38 square mUeal 

man. 

May 8-31 ............... .. ........................... 
J\mc.. .............................................. 
July. ............... .. .............................. 
A ~ i w t . .  ............................................ 
Bsptember M ....................................... 

The w10d W d.m)... ....................... 

May mi.. ......................................... 
June.. .............................................. 
Joky ................................................ ............................................. 
Beptembw 1-4.. ........... .. 
Augllat. 

......"".*... 
---- 

The m o d  (1M days). ......................... 

Dtwharge In m d * .  
R n w f f  

.24 . m -- 

QULD IN THE TENI)E&POOT EEQION. 

The gold-placer area commonIy known as the Tenderfmt district 
iies about 60 miles southeast of Fairhnks and embraces the drainap 
basins af several streams tributary to Tmnana River from the north. 
Richardson, a mall settlement located on the bank of the Tanana 
at the mouth of Banner Creek, the supply ~ o i n t  and telegraph station 
for tho region, can be reached by the railro~d from Fairbank or by 
the small &amem which occasiomlly ascend the Tanana. Most. of 
the supplies nre brought to  these creeks from Fairbanks in winter. 
,The Tanma at Richardson meandem by many channels through a 

broad flood plain bounded on the north by an upland h ~ v i n g  a rather 
uniform summit level 1,800 to 2,000 feet in slt.itnde, above which 
stand mme rounded domas and M o w  which long flat-topped spurs 
digitah from the main divides. Both Banner and Tenderfoot 
Creeks occupy broad alluvium-filled valleys whwe lower co~~rses 
merge with the Tmana flood plain and whose slopes are gentla A11 
the main streams have low gradients and none are cut to  bedrock. 
So far as known, all the bedrock of the district belongs to the 

Birch Cmk schistv but to the wwt, near Birch Lake, are some large 
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intrusive masses of granite. All of the bedrock observed is mica 
schist, which decomposes readily. The hard quartzitic type of schists, 
so characteristic of the Birch Creek formation in other parts of the 
quadrangle, appear to be entirely lacking in the Tenderfoot region. 
The alluvium consists essentially of a heavy overburden of humus 
and silt resting upon a rather thin bed of gravel, which lies on bed- 
rock. On the south side of Tenderfoot Creek a silt terrace, whose 
ill-defined upper surface merges with the talus slope, stands probably 
about 100 feet above the present stream level. 

Small quartz veins and stringers are common in the schists of the 
region. Some of these are metallized and in the absence of any 
other probable source can be regarded as the source of the gold. 
Some gold-bearing galena ore has been found on Tenderfoot Creek, 
but itsbedrock source has not, been seen. 

Gold was first found on Tenderfoot Creek in 1905, and in the Pol- 
lowing four years the value of the annual gold production was prob- 
ably $300,000 or $400,000 annually. 

only a few fragmentary notes are available regarding the occur- 
rence of the gold. The alluvial deposits range from 30 feet in thick- 
ness near the head of the creek to 155 feet near the mouth. Of this 
deposit the upper 35 to 80 feet is silt and humus, the rest being gravel, 
The gravel layer mined ranges from 3 to 5 feet in thickness. The 
highest values are said to occur where the gravels are thinnest. The 
following table is based on observations made in 1905; since that 
date the& has been much mining on the creek, but no data concerning 
it are a t  hand. Gold has been found for about 4 miles along thecreek 

Thiclcness of placer dcposits o f  lozcer part o f  Tenderfoot Creek. 

[In feet.] 

Claim (below Discovery). 
1 Tota I Thick- 1 Thick- Thick- 

do th to nes* of nes5 of ness Of 
bezrock. muck. gravel. s+$:&. 

The Tenderfoot placer gold is the lowest grade of any in the 
Yukon region. No assays of i t  are at  hand, but it is reported to 
average from $12.25 to $13.50 an ounce, the highest-grade gold being 
found on the lowest workings of the creek. 

The general occurrence of placer gold on Banner Creek is probably 
similar to that on Tenderfoot Creek, but detailed notes are lacking. 

N0.13 ......................................................... 
No.12 ......................................................... 
No.11 ....................................................... 
No.6 ........................................................... 
No. 5 .......................... .- ............................... 
NO. 1..  ........................................................ 

< 

108 
92 

120 
80 
70 
48 

- 1  
48 .......... 

4 
40 40 ........ , . 

30 11 14 
8 
4 



In 1909 but little work wss done in this district, bat in 1910 activities 
were resumed on Tenderfoot, where R new pay streak was l w t e d ,  
which a ppeam to be a bench deposit and which was traced for about s 
mile and a half. Two tributaries of Banner Creek, Buckeye and 
D~mmrtlt, were productive in 1910. On both cree1fs the gravels nre 
 hallow. 

The folIowioing account of the water supply of the Salchaket dis- 
trict, by Ellsworth and Parker,' includes information nbout the rvnil- 
able water for the Tenderfoot district: 

The Tanam precinct, mhlcb Inclodm the SAlchnket dletttct, embraces, the 
a m  dlalned by the Tanana ens I f a  trlbutilrles from and Including Balcha Rlver 
to n point on Sanann Rlver south of T A ~ P  ManMeld. The stream8 in- 
cluded In th1~ nrea are Balcbn, r-pter, Volkmar, and Hmly rivera from tbe 
north md Ddts River from the eoutt~ 

Tanam Rlver rime new the InternatlonrtS boandarg Ihe and 2fom In a gen- 
eral nurthweaterly dfrection for about 440 milea to f t s  junction with Yukon 
Airer a t  Fort Gibbon, 
The river In ~enernl follows the north slde of the valley and Is one mate of 

channels and Island& At McUartys, just above the month or Delta Rlver, wblch 
is 93 mlFm from F'alrbanks by the Government road, it flows In three channels 
except at extreme low water, iRhm the mlddle one k~ dry. Dnrlng the wrnmer 
of 1- the A l a r h  Road ~ommlmlon Installed federr on the right and left 
channels and bddged the center one. 

Tenderfoot nnd Banner creek$ which have been the largent god p d m m  
in the dlMrlct, are tributary to the Tanam nbout 75 m l l e ~  northeant of h l r -  
banks, at a p l n t  about halfway between Uoodpamter and Salchfi river# and 
h r n  the mme slda Cnnyon C m k  I R  a Bmall Stream w h l ~ h  ~ R W B  I ~ t o  the 
maln atrean from the nmth smut 6 mlles below Rlchnrdgon. 

Solcha RIrer rim- opposite the head of the .South Fork of Birch Creek, abont 
Sl mItea from the Tnkon. Tbe areram fall of the river from the Bplita to the 
mouth is 10 feet to the  mile, and from a mlnt nhont 2 mtlps from the aummit 
of the B I ~ i d e  a t  the hendmaters 3t nr-emms 10 fret to the mile. At the n~outh, 
nhlch la 40 milee from Fnlrhnks, n ferry, wPit oMce, store, and roadhouse 
nre Im ted ,  and good ammmodaffonu are a t  lhand for the traveler. Redmond 
Creek enters the Salcbn from the south about 15 fullear above Ule moutb. 
Jnnctlon and Mosquito c m k e ,  whkh Join to form Redmond Creek, dratn 
an area 8 to I3 miles north of Elme Tan~na and parallel to it. 

Little Rilchn Rlwr, whkh C trlbutam to the Tanana from the east, entem 
the river at a point midway between the town of 8atcbaket and the Salcbn 
telegraph station. 

1Ellawottb. C. E,, and Fnrkw, fl. L, !Voter mrpply ot the T m - T a a a a a  reglr ' 
1810: m i l .  U. fl. Qeol. 8urvey No. 180, 1011, pp. 102-1% 
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The following ltst give# the lmtiona nt wblch gnglng stations were main- 
tained or discham meaauwments made In 1910 in the Rnlchakd di8trict : 

Tanana Rlver dralmge basin : 
Banner Creek at mouth. 
Canyon C m k  nmr mouth. 
S~lcha RIver at month. 

Jnnction C m E  above Mmpe Lake outlet. 
Lfttle S a l b  Rher  a t  rmd cros~lng. 

1- area, 2,in sg- mnp9- 

I'he following measurements were made during fBOB in the Scll- 
ch&et district : 

and 

. Ellsworth, C. E.. Water supply ot the Yukon-Tanam reglon, 1909: Bull. U. 3. GeoI. 
B w e p  No. 442. IQ10, p. 283. 



mly diwAaqw, in amd-feet ,  of Bamner q c d k ,  Gnldia River, and R M  
Cwk, 190~4ontmued. 

- - - - 

h. 

Date. 

11. .......................... ........................... 12 
l a . .  ......................... 
14. .......................... 
16. .......................... 
10. .......................... 
17.. ......................... 
18. .......................... 
18'. .......................... 
20. .......................... 
a ........................... 
22. .......................... 
TJ  ........................... 
24. .......................... 
25. .......................... 
28. .......................... 
27. .......................... 
28.. ......................... 
29. .......................... 
3a. .......................... 
31.. ......................... 
Hema. ....................... ..... Mmnpuqusram~Ue.. 
Run&.dspth la lr~cbm. ... 
-- 

Wba Rlvw at ad- 

$F%L?Z%2~ 
B- Qmk nabr 

mwth(drain 
21.5 3qmm m z ?  

- r 

Dla. 

5- and l d l t g .  
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Some plecer'gold has been found nsat the western margin of the 
Fairbanks quadrangle in what is pp"Iy  s part of the Rampart 
district. As these plamm, however, fall within the area here nnder 
discussion they will be bridy d&M. Quail Creek, a tributary 
of Troublesome Creek, is the only d r a m  which has p r o d u d  gold in 
any considerable quantity in this region. Placer gold has, bowever, 
been found on Troublesome Creek itself and on some of its other 
t.ributaries, There has also been considerable prospecting in the 
headwater region of Hutlinana Creek, whose basin lies adjacent to 
and southwest of that of Troublwme Creek. This region is one of 
cornparat im ruggedness ; its highest peak, Wolverine Mountain, 
stands at sn altitude of 4,600 feet, below which art: intemtream 
ridges and spurs with an altitude of 3,000 to 4,000 feet and valley 
bottoms with an altitude of about 8,000 feet mbove the Ma. Mmt of 
the valley walls rise gteeply from mmpar~tively narrow flood plains. 

The country rock is chiefly gragwacke and slate of the Tatalina 
p u p ,  with same narrow belts of the younger Devonian limestone. 
Forming part of the summit of Wolverine Mountain is a p n i t e  mass 
intruded in a small area of Cretaceous sediments. To the east of 
Troublesome C w k  are the rugged Sawtooth Mountains, 4,800 feet in 
height, whose sammits also are formed in part of intrusive granite. 
The alluvium ineludes the gravels of the present stream and also 
some terra= d e p i t s  which occur in tIre upper Troublesome C m k  
hsin. 

Qua2 Creek, which was staked in 1898 hut on which no productive 
work was done until 1904, heads opposite fxmier Creek, a trjbn- 
tav of Minmk Creek, and flows eastward a distanca of about 5 miles 
to Troublesome Creek. A large branch of this creek, known as 
South Fork, joins Quail Creek a b u t  a mile above a'ro~iblesome Creek. 
Between the two branches is a grad-cowred bench u h u t  400 feet 
high, upon which colors of p l d  have b~ found. 'hemnmts of a 
corresponding bench have been follnd uwmam on Quail Creek 
Another gravel terrace occum on the north side of Quai1 Creek about 
50 feet above the stream, and this, too; carries some fine gold. A 
pmpect hole to bedrock on this bend1 showed 10 feet of gravel 
covered by 19 feet of mwk. 

Some mineralid dikes have been found cutting the sediments on 
the lower part of Quail C m k .  One of  these was amyed and was 
fourid to carry no gold but 52 ounces of silver, 



80 far as Itno- the, gavels on Quail Creek are shallow, 8 feet 
being the maximum t h i & a  recorded. It is reported that the @Id 
is rather evenly distributed along the creek, but that the total aurif- 
erous content is in most places not great enough to warrant mining 
by manual methods.  everth he less, some has been recovered 
from about half a dozen elaircs. Ogerations were particularly suc- 
cewful in 1910, and the creek mny yet become rm regular pmdumr 
of placer gold. 

WATER sUPPLYT.~ 

Troublesome Creek r i m  mutheast of Wolverine Mountain, between the head- 
watm of Hnfflnaan Creek m d  h West Fork of Tolovans River, and  flow^ 
northeaabTard for a b u t  40 miles, entering Hem Creek 10 m H a  from the Ynkon. 
No atndy of thfs creek was made below the mouth of Quail Creek, but it I s  

mid to follow a wlnding coure, meandering from one gide of the  alley to the 
other thmu& mft, mucky aoil abounding with " niggerheadElV nnd a thick 
growth of amall t s  which make travel slow and te~t~ous. It also hn8 strep, 
high dopes, whtch make it very di13Icult of nppronch. 
The mnIn nnd hibutam valley8 at  the haad nre almo~t canyon-Hke Ln apppnr- 

ance, being abut In by rocky. barren ridges, wblch are high and preclpitons. 
Troublesome Creek wema to be tile on17 one nenr mough to the Rampart 

mines with sufficient m n s R  nnd grndlent to he nfortby of considerntion ns n 
rmw1ble water wpply for the development of I~ydroelectrlc p v e r  In be t r m b  
mltted to tbnt reglon, The a m r i m n t r  made of the stream below the mouth 
of QuaU Cree6 nverngwJ 48 feet to the mile, ranging from 150 feet nt the upper 
1Mt  to 18 feet nt the mouth. 

Abaut 7 miles from the b a d  Tmnble~ome Creek receives Quail Creek, its 
fir& Important Wbuhry. Quail Creek heads opposite Hoosler Creek anrl flows 
eastward, drnlning the north dope of Wolverlne Monntaln. It i rs  about 5 rullee 
long and dralns an area of 20.8 Wnare miles, The south dope of its hb*dn 
IB m k y  and bnmn, t.tstag preclpltouaIy to the mmmlt of Wolverine Mountnin. 
On the north the ~fi l ley ]Ins n very gentle apprmch and is coverh with a bmvy 
gmwth of wild gnm, which furniuhm ~xcellent %mge for pnck nnlmals. m c  
stream la lined wlth n den= growth of W l l l m R  In the npper portion, nnd neur 
the mouth is a growth of spruce sul table f ir  c n b h  and fuel purpow. 
The South Fork jolns Quail Creek about R mile nbove Troublemme Greek 

nud is i t s  largeat trlbnhrg. 

1 Ellaworth. C. R, Water su~p ly  of  the Yukon-Tannna region, 1909: null. U. 8. Geol. 
Burvep ho. 412, 1810. pp. 27&-276. 
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O L D  E'LAGEBB. 

An ill-defined region in the northeastern part of the Fairbanks 
quadrangle, in which some placer p l d  has been found, is drained by 
the Chatanika, flowing southwest; by tributaries of Preacher Creek, 
flowing northeast; and by Beaver Creek, flowing southwest, The 
region is one of rather strong relief, the general upland wlrface 
standing nearly 4,000 feet above sea level, with some masses rising to 
over 5,OQQ feet and the larger valley floors sinking t o  about 2,000 feet. 
The valleys are deep-walled and a11 except the larger dreams have 
only narrow alluvial floors. Schist,q of several types, but predom- 
inantly quartz-mica schist, form the major part of the country, but 
m e  large intrusive stocks also  appear. The Rimh Creek schist is 
c l o d  y folded and the beds HIT genamlly veined with quartz. Some of . 

the quartz veins carry metals tlnd a few have been staked as auriferous 
Ides. The placer gold Ilas pmlmblp been derived from these lodes, 
but it remains to be determined whether m y  of them are of economic 
value. 

Faith, Hope, and Charity creeb wem staked for placer @Id many 
years ago, and since 1907 w e  work has also been done on Bachelor 
Creek and on seven1 tributaries of Beaver Creek. Up to the p r e ~ n t  
no high values have k n  found in the platers, though some gold bns 
k n  pt.odnd. The geologic conditions seem f ~ w m b l e  to the . 
omurnnee of gold placers in this region and further prospecting is 
certainIy justifid. 

Bachelor Cwk--In 1909 work was being done on Bachelor Creek: 
n tributary of Preacher Creek, where plans wem under way for work- 
ing ground by the hydraulic method. h ditch wan being constructed 
and part of the equipment urns already on the p u n d .  The bed- 
rock at this locality is principalIy schist, including quartz-mica, 
quartzitic, and carbonaceous schists. An intrusive mass of granite 
porphyry 7'5 feet thick was observed traversing the %hist in a direction 
paralleI ta its structure (N. 60' E.), and the same kind of rock occurs 
on the w a t  slope and also at the head of the valley. The gravels are 
composed predominantly of &kt, with a cmsidemble proportion of 
~ e i n  quartz and wme granite porphprg. They are reported to aver- 
age 7 t~ 8 feet in thickness and to be unfrozen in the bed of the 
stream. Bench gravels abut 20 feet thick lie on a low bench on the 
aaat side of the valley. 
In 1910 the only mining done in the Preacher Creek droinap 

basinP consisted of installing ~ n d  operating an automatic dam nn 
- .- - 

'Prlndt& L H.. Bull. 0. 8. Bml. Iumw No. 44% 1911, gp.. ME-209. 
  el la north. C. E., m d  Parkw, a. L. Bu1l. U. 8. Oeol. Survey No. 480, 1912, pp. 

1-165. 
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Bachelor Creek just belo* Costa Fork in the later part of the mmn. 
The scheme to work the Bachelor Creek gravels by the use of hy- 
draulic lifts, which led t~ expending considerable money in pnrtJy 
conhct ing  a ditch in 1909, has apparently been abandoned. It is 
reported that large bodies of Iow-grade gravel exist in the Preacher 
Creek ~aP1ey below the mouth of Bachdor Creek, which could be con- 
veniently worked by some system of hydraulicking. A low-water 
measu renlen t of 45 srcond-feet (1,800 miner's inches) above the mouth 
of Bachelor Creek seems to indicate that there i s  sufficient water for 
this purposa. 

Ilonlestahe C~eeb?-The &allow gravels of the tributarien at  the 
head of Chattanikn Eiver are suited to the method of hydraulicking 
in v o g ~ c  in tho Circle district. The mall hydraulic plant installed 
on Hamestake Creels in 1910 was in readiness for L L  piping in " early 
in July, and s good showing was made, considering the drawback that 
was experienced through loar water. The water was diverted from 
Home~ltalre Creek near its head and eonductdl by ditch and hydraulic 
pipe for about 8 miles along the right side of the c m k  to a p i n t  
near the mouth, where mining operations mere begun. The head at- 
tainotl is 160 feet and the depth of p v e l  to be worked rtverages about 
8 feet. 

Oph;r CweE.'-During May, f 910, some god values were fotind 
on Ophir Creek, a tributary to Nome Creek, which remlted in start- 
ing a small stampede ahl i t  the middle of July, ,411 of the ground 
in the Nome and Trail Creek drainage brtsins was staked, gs well as 
that on mveml other creeks near by. Systematic prospecting fol- 
lowed in the wake of the stampede, and if reports a r e  to be relied 
upon psy stmb have been located on Noma Creek abave Ophir and 
an Qphir Creek near its mouth. Bedrock drains were being &ab- 
lishd on upper Nome Creek during the munmer by an outfit which prs- 
poses to operate a bottomless steam scraper next mason. The gound 
is all shallow, averaging ahaut 15 feet deep, with 2 to 4 feet of pay 
gravel, so that open-cut methods will no doubt prove to be the cheap- 
est means of -\-ering the gold. Ophir Creek, which flows into 
Nome Creek about 2 miles h m  its mouth, was the m n e  of the Iive- 
liest excitement during the stampede. On Discovery claim a 80-foot 
crosscut was rurr to determine the width of the pay streak, and it is 
stated that this was traced for a length of five claims before the close 
of the open Mason. The gravel carries coarse gold valued a t  about 
$I$ an ounce and is reported to m from $1.25 ta $1.75 to the square 
foot. The largest nugget found was valued at S.30. Some very 
encouraging deposits were found on Tmil Creek, which heads opposite 
Poker Cfreelr, flows for about 15 miles in a northeasterly direction. 

1 mlnr~wtb, C. E., d M* 0, L ap. dt, P. 167. 
Idem, p. 185. 
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and joins Beaver Creek about 6 miles blow Nome Creek. Prospects 
were also found on several newly named creeks, such as Dominion 
Cmk, Gold Mountain Creek, and Hoosier Creek, the Iocation of 
which was not learned by the writers. 

Much complaint was' made about the Iaws that make it p d b l e  
for one man, with a power of attorney from others, to stake associa- 
tion c l a i m  It is said that 12 miles of creek was staked by one man in 
this manner. 

W A r n  BIJPPLT. 

The folIowing data on the water supply of the Preacher Creek 
b i n  in 1910 are extracted from a report by Ellsworth and Parker:' 

Readw~ Creek slwa nsnr the headwntm of ChtanUEa River and Beever 
Creek and flows generally mrtbeastward for about 65 mil-, mterlng Birch 
Creek about W miles &om the Yukoo. Et drainu an area of 5,090 square mil% 
ranging in eleratton from over 6,000 feet at tbe head to abont 700 f e t  at  the 
Bircb C m k  flaw. 

The main trlbntarfes H E  the North Fark fnm, the north end Loper and 
Roclc creeks from the south. Bacbefor Creek E R  u small but m o m l c a l l y  im- 
p s t ~ ~ n t :  branch from the mntb nenr the be~t l .  

Lladlv dfachargr, f ~ n  d~mmd-fwf, 01 BQcheIw Creek: Below Costa Pork for 1910.P 

Jab 11 ------------ - %. 6 
July 12,,,--,,----- 6.4 
July 13 --,,--,,,,,-- 5.9 
July 14 ------------- 5.3 
July 15 --,,,--,,,--, 5.2 
July If3 -,,---,-- ,,,, 5.0 
July 17 ----,----+-+ 5.6 

Jnls 18 ------------- 8.5 
July 19 8 . 2  
July 20 ----_-------- 7. X 
J U I ~  n ------------- 7. tl 
July 25 ------------- 8.1 
duly M ------------- 7.8 
July 27 --,-------,,- 7.4 

July S ,,-,,------- 2.1 
JIIIY 29 --,--------- 7- Q 
JuEy :<(I,, --,------- S S  - 

Mean -,,,,,,-,,- 6-93 

M f ~ ~ F l ~ u r  mea~urelnmPPlff kb Preucher Creek drahage baaln tn 1910. 

49. d m .  aa.9. aacc.-jr. 
Joiy s... .. . ... Reacher Creek n h  ReFheb mk.. . . . . . . . . . . . 

~o ........ . ~%ehalor m k  ~t mwat ... .................... ... 26.4 
July 11 ......... Capta fork at  mrmth. .. ..... ........... ...... ..... 4.5 2.1 .47 

The most extensive coal deposits of the Fairbnh quadrangle are 
those of the Nenam field, the n o ~ ~ ~ s t  part af which Iies 5 0  to W 
miles wuth of the town of Fairbanks. '1;hese deposits, which inelude 

*Eltmorth, C. E., and Parker, 0. L., op. r l t ,  p. 201. 
* T ~ P  dlwhurgr~ are only approrlmate on nccomt ot shittlnp chanacl. 
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gaod gradm of lignitic d 3n bda of from 3 to 25 feet thick, 
very extensive but lie outside of the Fairbanks districtel They may, 
however, be eventually drawn on to furnish power for the Frtirbanka 
and other mining district,.. 

Coal has been reported on lower Salchakeb River, but the Eoc~lity 
of its occurrenm has not been visited by any Survey geologist, It i s  
not impossible that a part of the I'anana lowland may be underlain 
b~ lignitic coal-bearing rocks, but the depth of the alluvial valley fill- 
ing is unknown and the coal hds ,  if pre*nt, may be so far below the 
surface ns to have no value for mining. 

The only cwL mining which has been carried on within the quad- 
rangle is in an m a  of 2 to 3 square milw lying on the west bank of 
the Yukon o p p i t e  the mouth of b Creek. The cvunt ry rocks are 
steeply dipping sandstones (Emne P ) with some coq10merah and 
shale, aggreg.a king some 5,000 feet in thi~knes&~ A m d i n g  to CoIlier 
there are probably seven coal beds at this locality distributed t!lrou$~ 
a thousand feet of sediment. The only opening is on two bed4 a m p -  
gating 38 inches of clear cod in a b u t  I9 feet of m1y material. 

Analyses by E. T. Allen of the Geological Survey of samples of 
clear coaI from each of these two beds are as. follows : a 

Anu7,sfa of GO& (We. 137)  from 119.lnek ecem, UTW mhc. 

W a t e r - - - - , - , - - - - - - - - - - - - - - - - - - - - - - - - -  9.58 
VoIatlle combustible mntter --L--------_- 3il. 87 
FTxed carbon,--,,-----,----------------------------- 8O.R 

13.72 

100.00 
Sulph~r-,-~-------~,--,-,----------+-------- 0.3.3 

Water-,,-,,---,-----------------------------,-------. 9.M 
Volatile combustible mntter ,--------------L----------- 40.09 
Fixed cfl~bon---,---+,------------------~------ 37.& 

13.02 

The Dww cod mine at this IocaJity was first opened in 1897 and 
has produced probebly 1,500 tons of coal. For a time the -1 was 
used-by soma of the river steamers, but the property has been closed 
for many years. 

I Capns, 8. 8.. The Bonnlfleld repion : Bull. U. E. Wl. Slurmy No. 501, 2912, pp. 
61-62. 

collier, A. J., T3m coal P~BOUFCW ot the Yaholr, Alaska : Bnll. U. B. Oeol. Ruwq No. 
218, 1903, pp, 8741, - 

Idem. p. 89. 



UTDE MINING NEAR FAIRBANKS. 

The inePitab1e depletion of easily mined placer depmits neaF Fair- 
banks and the consequent ~vailnbility of both men and money for 
other enterprises ~ R S  given an imptns to praswting for lode de- 
p i t s  which has mt~lted in the opening of soma prductivs mines. 
'fie writer visited the lode-mining distrirt late in the open season of 
1913 to st~tdp the conditions llrlder which the veins mcorred, and the 
mults of that study are set  forth in the accompanying report. Work 
in the field began September 7 and c l o d  Septernbpr 26, 1912. In 
spite of this short season the studies by Mr. Prindlr and Mr. Katz 
furnished geologic data so complete that the investigations here 
m r d e d  were devoted exclusively to mining developmentp, 

The writer is under deep obliptions to both Mr. Prindle and Mr. 
Katx not only for their published drita but also far the amistarice 
they have given by conslrltat ion and advice. Gmteful appreciation 
of the many courtesies and privileges received in the field is expressed 
to the various mine ownem, operators, and residents of the Fairbanks 
region. Although speific mention is necessarily incomplete, thanks 
fire especially due ;I. L Sales, of Fairbanks; the Cook brothers, of 
Too Mnch G d d  C m k ;  the members of the Rexall Mining Co., of 
Wolf Cmk; Nde Giske and the Quemboe brothers, of Chatham 
Creek; Mlan Cunningham and Antme Gwsmann, of Bedrock 
C m k ;  C. S. S~rgent, of I.lTillow Crwk; Sterling; Zimmerman, and 
Nightingab, of Twin Creelr; W. L. Spaulding, of Dome Creek; and 
7V. C. Harp, the Hudson brothers, and Louis flagan, of Ester Creek 

PRESMNT CONDITION OF LODB MINING. 

In the +on adjacent to F~irbanks 9,060 lode claims have ken 
recorded and of these probably 60 are being more or less extensively 
prospckd. Practically all the veins that are being developed are 
hw ~ 1 1 %  gold Ides, aa deposits of this or other metals requiring 
~netallurgical treatment for extmction cnn not: he mined under exist- 

la 



ing conditions. Six of the properti= hl~ve been developed to the 
producing ~tage and maintain their own mills. Six other mills are 
being constructd and should be in operation befom the end of 1912, 
and still others are contemplated. 

The six mills now in operation have a total of 24 damps, of whi& 
2!2 are of the Joshua Hendy type (fourteen 1,000-pound stamps; five 
500-pound stamps, and three 250-pound stamps) and two are Nissen 
stamps of 1,300 pounds each. Them stamps have an estimated crush- 

. ing czcpacity of 1 to 5 tom of ore a day. Of the mills being built 
two are t~ be equippad with seven stamps of the Hendy pattern, 
three with six N i w n  stamps, and one with a Little Giant cru~her 
baving an estimated wpaciky of 6 to 15 tons of ore a dhy. According 
to these estimnte the mills shonld be capable of cruehing about 100 
tom of rock a day, 

According to BrooksL about $€+a) was produd by the lade 
mines in 1911 and a b o ~ ~ t  $60,000 had been produd  previously. No 
reliable statements of the gold pduction from the lodes in 1911, 
have been received, but it is estimated to have h e n  about $200,000. 
The discrepancy between this estimate nnd the amount tbat should 
have h e n  produd as indicated by the theoretical capacity of the 
mills and the awumed tenor of the om is due ta three main muss, 
namely, many of the mills were built during the year and therefore 
lost more or 1- time on that account; few of the mines ham b r r  
opened up rmfficimtlg. Zo yidd a constant supply of mill rwk; md 
many of the mills have bPRn compelled to cloae down during the 
winter on account of the Ad. 

The trouble with cold is serious snd is felt m& acutely in its 
effect on the water wpply. It is relatively e a q  to keep a mill so 
werm that water will not h z e  in the mortars or on the tables, but 
the cutting off of practically all sources of surface water during the 
six or Paven winter months p r e n t s  sn a h a s t  insuperable difficulty. 
The larger stream$ of course, afford srnpla wmter throup;hoz~ t the 
year, but t h e  are at some distance fmm the mine  and selection of s 
mill site on them involves additional charges for the transportation 
of om. Attempts to gain a suficient permanent water supply by 
bring holes a hundred or more feet in depth hmve so f a r  met with 
indiffe~ent s u m  At r few places seepap water pumped h m  
the mine has been used a t  the mill, but the supply has not been ade- 
quate. In fnct,onemill whemthiswas tried wss for& to abandon 
the experiment and was moved near to a c m k  at s considerable dis- 
bnca from the mine. 
O n  the whole the cramp has shown a rather herdthy development, 

with 1- g~aggemtion and wildatting than has been cu~tmary 

Rracltm, A. II.. Tbe mtnlng Lasuetry In 1011 : null. C. R. QmL Bumy Ma 620. 1B12, 
P 89. 
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elsewhem. M& of the veins have been and are &ng opened by 
local men and capital, and some of thrr most productive have been 
msda to pay from tbe start. In general this quiet, relatively inex- 
pensive exploitation of the lodes has been hnefiial, but the a m p  
has had the disadvantage &st many of the operatom are not lodo 
miners and consequently have made mistake3 that might have been 
avoided. The need of proficient engineers and miners is rrlrwdy 
felt by the more enterprising operators and will become more urqnt 
as rnining increases. As a result of the absence of skilled manage- 
ment none of the mines employ the careful methods of sampling, in- 
vestigation of mining cods, scrutiny of geologic data, and plwise 
measurements that am necessary to redum mining from a specul~tiw 
venture to a more OF Eess exnct business enterprise. 

During the six or more gears that prospecting for quartz has h e n  
in progregq in the region a p t  number of prospect holes have been 
slink. Many of awe, for one reason or another, have been abandoned 
and their trwm are no longer xemgnizahle. I n  plamq, however, in- 
formation nbout some of this old work IVRS obtained from people 
living in the neighborhood, and such of this as appears reliable has 
been presented in this report. In tho following dewiptions many 
dehils concerning small and nonprodueing properties have been given 
bemuse they afford information IG to the *logic history, mode of 
mcnrmnce, and distribution of the veins. These descriptions, there- 
fore, sho~~ld be reprded not only as m r d s  of facts but also as  clue^ 
to the charncter of depmits not yet exploited. 

All parts of the area have not k e n  treatad with equsl complete- 
nem, and some small prospect holes that wero actually examined aw 
nndoubtdy described more fully than powsibly extensive prospect.9 
that have hen abandoned. Although there are many reasons for a 
god prospect lying idle, on the mhoIe, other things being equal, the 
fact that no work is in propas% on a &in property indicates that 
it is not so important  EL^ one on which work is in progress. There- 
fore the map (PI. XI, in pocket) indicates, by the distribution of 
the prospect and mine symbols, the most develaped lode area. This 
map shows that most of the prospects occur near the head of Fair- 
banlrd Creek, on many of the headwater branches of Cleary Creek, at 
the head of Dome Creek, on Twin and Skoogy creeks, and in the 
vicinity of E&r Dome, in the extreme western part of the district. 
The prospects in each of these amas will be described in the order of 
their geographic* positions in the minor basins. Mineralization has 
been found nnd prospecting carried on not only in tbesr, main areas, 



of aibnite forms a lens, in places over 3 inches thick, of well-cqstal- 
l i d  stibnite, practically unmixed with other sulphid~.  At an ele- 
vation of 2,050 feet another vein, trending sbout N, 16 E. and dip- 
ping west, hlas been traced northward for a short distance, but ita 
gold tenor mas so low that work on ib was abandoned. 

The vein material from the southern lead is mainly a light-colorad, 
glassy quartz, somewhat crushed, but showing in places d r u m  into 
which we1Eformed crystals of qnartz project. On exposed surfaces 
the quartz has a brown iiwn stain, but more comrnon1y it is character- 
ized by a greenish-yellow color, due to the decomposition of stibnite. 
Here and there sulphides snd visible g ~ l d  m i l r  in the quartz, but the 
nmount of sulphides is small, on the average being much 1-s than 
5 per cent of the vein material. Although stibnite is the mod 
abuTidant of the sulphides recognized nt  this place, argentiferous 
galena occum sparingly and also mme arsenopP.;te, pyrite, and 
sphalerite, In many specimens the ~tibnite near the surface has  
Iwen nItered into the antimony oxide, aen~rmontita This minerrtl is 
particularly abundant in the spaces betwan the quartz grains. 

The: @d appears to  be entirely native but occurs in two main 
modes. In me it is dmely associated with the gulphides and appears 
to have been e n t i a l l y  contempomneous with their deposition;'in 
the other it does nut seem to have h e n  formed with the s u l p h i d ~  
but occu:urs instead in the midst of the mrlier-formed .quartz. Even 
in specimens of quartz containing no gold that is visible to tho 
~lnaided eye and no sulphides, small colors of gold may h found 
by panning the finely cnlshed vein materid. Although the p I d  
content of mrne of the suficial portions of the veins may haw been 
i n c d  by m n d a r y  enrichment, the larger part of the auriferous 
cuntmt is prabRbly original and is an integral part of the ~ e i n .  
These veins have not been accumbly samplecl, and estimate of the 
tenor of material mrrying so much free gold nre of little va1ae. The 
ore, however; is reported to contain from $50 to $75 a ton in gold, 

Surfam prosptinp; has been the only work yet done on the prop- 
erty, but thc owners propose driving nn adit northwestward from 
n point near the vein outcrop on Moose Cmk.  As the d l e y  walls 
are rather ~ tmp,  a considerable hack of ore would be obtained above 
the sclit level; thus in a horizontal distance of 1,000 feet the back 
would be nenrly 300 feet. 

A h l t  200 yards above the Crites and Feldman cabin two shallaw 
prospect pits have h e n  sunk by. another prospector. The whist 
expnsecl in these pits is heavily iron-stained, but in t h ~  lower hole 
no distinct. vein was disclosed. In ths upper hole, however, some 
quartz in irregular stringers was found, and a good deal of amnicnl: 
pyrites mineralized not only the quartz but also the adjacent schist. 
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This material is said to yield p I d  on panning, but none was visible 
in the hand specimens examined. No ore from this property had heen 
milled. 

- MO Y W C A  MlUl UBEEK. 

At the head of Tm Much &Id Cmk, at an elent.ion of trbclnt 
5!@3 feet (see fig. 15, p. 157), Nars, Anderson & Gibbs have done 
consid~mble development work on a vein that appears to be the 
ssme as or parallel to that of Crites and Feldman, on Moose Creek. 
The main vein has ben t m d  by surface pik eastward to fhs 
limite of the claims. A smaller vein parallel to the main lead haa 
been found, but haa not been so fully owned up. The main vein 
is from 6 inches to 2 feet wide, tbough in R few pIam, awing to 
rninsraliarttion of the wall rock, a width of probably as much a9 6 
feet  can be profitably m i d .  The dip of the vein at the surface 
is about 6 5 O  N., but it is said to steepen in depth. 

The ore is essentially the same as that of the Crites and Fddman 
veinss, already described, bnt mntains somewhat less stibnite. The 
contact of the vein with the country rock .on the hanging wall ia 
marked by a smooth fault plane. TThere the vein and country rock 
came to this plane their surfaces are strongly slickemid~d and pol- 
ished. Soma of the sulphide rninentlixation was earlier than thiis 
faulting, for the sulphides have been spread out and striated by 
the movement. On the footwall the vein, in its mrficid portion, ia 
frozen to the cuuntry mck, and although the junction &ween the 
two is rather sharp, there is an intermingling of the ore and schist 
that differs notably from the abrupt transition on the hanging wnll. 
Tba sir in the shaft was h o  bad to permit the vain to be examined 
in depth, but the opemtom report that at 80 feet below the surface 
the footwall bcornes arncwther and the ore breaks away from the 
m t r y  mck btter, which suggests that at depth the footwall may 
also mark a plane of movement. 
The main undergm~md development a t  this place has been the 

sinking of a 100-foot incline on the yein, from which short dri f t s ,  
15 and 25 feet, respectiveIy, have been tamed ofT at  the 60-foot level. 
There has been no trouble with water, but the air has h e n  se brtd, 
possibly frm the arsenical iron in the om, thst fizrther sinking mas 
abandoned until adificial ventilation could be provided. A m a l l  
hoist and boiler hare ken installed n t  the shrsft, and the; awnem plan 
to continue mining during the winter of 19l!2-13. Sevefal mill tests 
of the ore made at Fairbnks are said to have yielded mturns of  
about $60 a ton, Two and one-half tons were milled in the winter 
nf 1911 and 4 tons in the spring of U12, and about 29 tonn are aacW 
on the dump, mady for Zre~tment. 



On the ridge between Too Much Qold and Mome me&, below the 
veins already ctegcribed, t.here are wmaI other proqect pita At an 
elevation of 1,850 feet at a place nearly due no* of the junction 
of the creek with Fairbanks Creek, on the Cfovmor claim, a 70- 
foot shaft had been sunk on a vein trending N. 80" W. and dipping 
nearly vertical. The ore in general appeared similar b that from 
the veins dmdy described, but in addition included a light-m10d 
fine-grained rock, probably a f ine-pined granite, that i~ said to 
carry from $10 to $15 a, ton k gold. This rock c o n t a h  many small 
vugs, which appear to have been formed by the leaching out of 
aulphides. Much of the ore has been strongly -slickensided At 
this shaft tbere is no permanent equipment, and no work has been 
done for -0 time. 

At a point east of the Governor claim, at an elevation of about 
1,600 feet, a ledge which may be the cwtinuatim of the Governor 
lead was reported to have been found, but at the time of the writer's 
visit it had not been opened up enough to  allow adequate examina- 
tion. 

At an elevation of 25 feet above Caok's mbin, east of Too Much 
Gold Creelt, sume ore bas been taken from a pit 18 feet deep. At 
the time of the writer% visit about half a ton of this ore had heen 
mcked and w~bs 011 the dump awaiting treatment. In the footwall 
nt #is place ia a much-Mated mass of rock of a w n  extent, 
cemented together by iron, stibnite, and @ma. Thb rnhemhed 
mass is believed to be antirely distinct from and younger thmn tha 
auriferous vein near bp, for it apparently contains fragments of the 
vein. The bmiation and mineralization at this place may have 
been p r o d u d  by igneous intrusion, for an open cut at an elevation 
of 28 to 50 feet a b v e  the pit w h m  this rwk occurs contains 
float of a vhite porphyritic granite. So fer es determined, how- 
ever, the granite is not noticeably mineralized. The hill slopes near 
this place are too much covered with talus and turf to permit a 
deteminatim of the dixection or extent of the pnita ,  but the 
men who have done rn& of the pro~pechg  say that they have found 
mveral dikes hem, one as much as 70 f e d  wide, which are more or 
lese paml1~1 wikh the larger qaartz leads. 

West of Too Much Gold Creek several. claims have bsen prospected. 
(See fig. 15, p. 16'1.) On the Plumbum deim, which is the nearsst 
to Fairbanks M k ,  a quartz vein ranging width h m  3 inchm 
to 2 feet has been exposad in s test pit 15 feat dmp. The country 
rock is schist, striking nearly east and west, and dipping south at s, 
low angle. The vein has nearly the sums trend as the schist, bnt ib 
dip is much steeper. The d i s t  carries, in addition to the vein, whieh 
sharply cuts it, nnmerous quartz lenses, which sm entirely distinct 
from the vein and are cut by iL The vein is cornpod mainly of a 



brownish-white, mmemhot crushed q u a d  showing a few open spacas, 
pr~c t idIy  barren of sulphides, and heady iron stained on its upper 
surfem Some highly crystalIine parts of lths vein may, however, 
hmve hen formed by later fracturing and infiltration. The well- 
formed quartz crystals in thew crystalline parts are genemlly mated 
with imn oxide, which moy have been derived from the decompmi- 
tion of alphides that werc originally present in this more porous 
portion. 
T h e  westward continuation of t h i ~  lead hns been sought by sinking 

pros@ holes dong the ridge. Quartz veins have been exposed 
in many of thesa holes, m thnt the same or parallel l a d s  have been 
found nearIy to the limits of the daim. Several nearly vertical 
faults parallel to the vein were found in these pits, hit the amount, of 
displacement to which they e v e  rise was apparentPy slight. Faults 
iransverse to the vein were not observed, but the failurn to note them 
mas due probably to the small extent of rock exposed, as the align- 
ment of the pits suggests that the vein is not mnt.inuous. Xo pro- 
duction has been made from this c l eh ,  but a b u t  1+ tons of ore are 
sacked on the dump awaiting shipment. 

Farther up Too Much GoId Creek, on the Excelsior claim, at, an ele- 
vation of about 1,B25 feet, near the stream, two adits have been 
driven wwtward The southern adit foIIows a small seam that dips 
steeply south, At a distance of 60 feet from the mouth of this adit a 
short drift has been tl~rned off to the south on n mall ~ltringer that 
trends nearly ~ o r t h  and south. The country rock is hard quartzitic 
schist that dips at s much lower angle than the vein. Near the mouth 
of the northern adit the mme kind of schist occurs, but, farther in 
the adit it is s u c d e d  by soft Mack shiny graphitic schist which in 
places is said to yield high silver assays, Specimens of this are ex- 
amined in the laborstory showed a ma11 amount of sulphides- 
galena, arsenoppite, and stibnite-but the material does not appear 
to be much mineralized. This adit is about 60 feet long. 

Nwr the Excelsior rcdit is an exposure of a light-gay finegrained 
granitic d containing small, irregularly distributed cavitiw sur- 
rounded by limonitic ring.  Tbis rock is mnsidersbly iron &ed on 
iB exposed surface9 but contains no visible metallic minerals. It 
has a finegrained groundmass, mainly quartz and feldsp~r, through 
which quartz phenocrysts are sc~ttered. This rock andl the  vsins pros- 
~eded on the Excelsior claim lie so c 1 m  together a t  the surface tts to 
suggest &at they are genetically related, but the surface expmures are 
so smaIl that such s relation can not be determined. 

On the hiiside above the Excelsior adit numerous pits have been 
sunk on a vein called the '' cross vein," which trends about N. 30" E. 
and dips southeask at a high angle. Mast of the pits have caved 
to such an extent that tbe character and width of the vein is not 

&PWOD-Bull 6%-11 
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detminable. On the whole, ho~vever, thia vein appears wider than 
the east-west valns already dwribed and contains rather more sul- 
phi&. Thax veins are currently report& to carrg considerable 
silver, but specimens ~o l l ec td  by the writer have not yielded any 
of this metal. The dark mineral prohMy confused with silver is, 
in every specimen so far examined, galena, stibnita, or arsonopyritc. 
The N. 80' E. vein just described intemcts m east-west vein which 

has been opened up on the Mizpah claim on the ridge between 
Fairbanks and Too Much Gold creeks, at an elevation of nbwt 1,700 
feet. The contact between the two was not we11 exposed, but pros- 
pectors report that the two merged-that one did not cut the other. 

The Miqeh vein, s t~ked  in 1910, is north of Fairbanks Creek 
about haIf a mile west of the mouth of Too Much Gold Cmk,  at 
an elevation of 1,800 feet. The vein strikes a h u t  east-weat and dips 
more than ?so south. Jt has berm developed by a shaft 120 fwt 
deep, from which drifts have been turned off both to  the eaat and 
to the west at the 80-foot IeveE. No difficulty with water has yet 
been experienced. In the western drift numerous well-defined 
stringem composed mainly of quartz, with subordinate  mounts of 
snlphides, carry free goId, appn&ntIy as an original constituent. 
The qnartx hlrs a sliced nppearance, as i f  the vein had been subjected 
to  considerable movement. In the eastern drift the vein made R 
slight roll, so that. for a while it appeared faulted, bnt further work 
showed that it persisted in the hanging wall. On the foot-wall r 
goup ;e few inches thick, said to  prospect well, probably mark@ la 
zone of movement, 

The minable rock at the Mizpah claim rangea in thickness from 
12 inches to 3 feet, the aveme being about 2 f e e  A test of about 
8 tons of om at. the Fnirbnnks mill is reported to have given a return 
of $92 a ton. This, without doubt, was selected material, so the test 
only shows that some of the ore is of high tenor. Little work is 

' now in progres a t  the properky. Plans are said to be nnder way 
for building a mill, but it will probably not be- constructed until 
ttie mine is further opened,,and this delay is advisable not only to 
determine whether a mill is warranted but also to provide a sufficient 
rewrve to keep it running. 

Between the Mizpah shaft and Too Much Gold Creek ate the Ohio 
and Mayflower claims of Connors i% Stevena. The upper shaft, at 
an elevation of about 1,900 feet, is mid to have been sunk ahnt  45 
feet. It opens up a vein that trends about northeast-southwest. 
The shaft was not accessible at the time of the writer's visit, but. the 
country rock on opposite s i k  of the vein is r e p r k d  to IM disimilrr, 



which m@s &at the vein occupies a fault plane. Specimens of 
the ore on the dump contain a large quantity of sulphides, notably 
plena snd stibnita, assminted with quartz. The quartz is sheared 
nnd many of the shearing planes exhibit sulphides or their oxidation 
products. In addition some quartz wns apparently deposited con- 
krnparaneously with the slllphides and foms long hexagonal e ~ -  
tals in the midat of the galena. 

The southern shaft on tho Connors & Stevens property is near the 
m d ,  a t  an elevation of about 1,675 feet. At this place there nre two 
veins which are about 4 feet apart a t  the surface but more than 15 
feet apart at the bottom of the shaft. The veins strjka about north- 
west-mutheast, but their direction is locally variable. The walls show 
strung slickensiding with s t r i ~  running practicdly vertical and the 
southern block relatively downthmmn. The ore on the footwall 
merges into the scI~ist, but that on the hanging wall abuts directly 
against the fault plane. No ndequate mmsnremeat of the amount 
of displacement was obtained. About 15 fwt above tho bottom of 
the &aft a winze has been sunIr to the northeast, at  a low angle, on 
a stringer of ore which has been t m d  about 25 feet. 
The tenor ,of the ore has not h e n  tested 137 mill runs, and the few 

mays  that have been made show a variation so grmk that they are 
of no service in estimating the average of the mine. The owltern 
believe that the average value of the ore is at lewd $50 a ton, mostly 
gold, but partly silver. 
On Fairbank4 Creek, just below Connors & Stevens$ prospect, is a 

short tunnel trending a b u t  north nnd sooth. At its moa th is a small 
amount of nbemlized quartz, and beyond is graphitic q~rartzose 
schist which d i p  northward 3.t a low angle. The schist is reported 
to ham y iddd  60 ounces of silver and $4 in gold to the ton, but no 
indications of a silver-bearing mineral mere seen. The quartz strina 
em are said to carry a h l t  $4 a ton in gold and no silver, but this 
tenor is too low for profitable miniq.  

A short distance upstream from this tunnel is another, driven by 
M. A. Schaefer, about 150 feet long, trending N. 5" E. In the breast 
is a rather flat-lying quartz stringw. Its position is unus~lal, for in 
general the veins are steep and the conntry sock is fairly flat, mhercna 
at this plam the sitnation is exactly the reverse. Tho tunnel is so 
nesGr the surfnce, even at its inner end, tha t  the rock is grently de- 
composed md strongly iron stained. No prud~lction has been made 
from this property and no reliable estimate has been mnde of the 
tenor of the pre. 

Half a mile above M. A. Schaefer's, on Fllirbanka Creek, is Kellen's 
property, which has been prospected by a shaft and tunne2. The 
tunnel has 'been driven 80 feet northward on blocky schistase quartzite 
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that dips south at an angle of WO. Some qua& &ringem said to 
mmy gold were intersected by the tunnel, but they are too mall to 
be mined independently and their knor is tm low to permit much 
country rock to  be mined with them A reddish iron-shined seam 
at the face of the tunnel dips steeply to the north and sum& that 

. the vein is near, but does not seem to be the lead encountered in the 
shaft above. T h e  s h ~ f t  was m k  just above the north end of the tunnel 
and uncaversd a narrow lead of crushed and recemented quartz 
having somewhat the texture of ar quartzite. Long cavities in the 
vein appear to have been formed by the leaching out of a striated 
bladed mineral, such as stihite. 'Stibnib in irregular patches is 
fairly oorntnon throughout the quartz and shows the umaI oxidation 
stages to senamontite or has even been completely removed, if the 
cavities noted above were redly formed by the leaching out of this 
mineral. No are has been produced at this property and work has 
been arried on only at intervals. 

At the extmme head of Fairbanks Cmk are a number of leads, 
and the p m d  has hen blanketed by rivd claiaianh and tied up 
with lawsuits. In consequence the ownership of the several prop- 
erties is uncertain, and until the courts act many of the claims have 
two or more names. Without expressing any opinion on the issues 
raked by the litigation, certain claim names have been adopted here 
solely for convenience in description. 

Between the road and the head af Fairbanks Creek, at an elevation 
of 2,150 feet, is "El Tom 3 " claim I t  has been developed by a 
65-foot inclined shaft sunk on the vein. Near the surface the dip 
of the vein is 72P, but lower down it flatims to 51 ", and continues on 
this slope to the bottom of the shaft The vein mathr consists almost 
entirely of hard, rather glassy quartz, with a small amount of stibnite. 
The quartz is said to carry n~tive gold, which is practica1ly invisible 
until the ore crushed and panned. No production has been made 
from this cIaim. 

North of El Tom 3," tending near& east and west, 6vi3 claims, 
named ixl d e r ,  from west to east, the War Eagle, the bray, the 
Pioneer, the Imn Mask, and the Black W~mior, extend between the 
mad and the top of the ridge. The veins found on these claims have 
not yet been traced accurately, but they are all essentially conten- 
poraneous and form a ganllel series, having a newly msLwe& strike 
and a dip of over 45' to the south. Ln physical appearance the vein 
matter from the different leads is practically indistinguishtable, and, 
so far as determined, the gold tenor does not vary more in the differ- 
ent veins than it does in different parts of a single vein. 

On the west9mmost claim two lea& have been found in five or six 
pits horn 8 to 10 feet deep. The veins are 1 to 2 feet wide, and many 
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pieces of the om 8how free gold. O n  the next clnim enst two shafis 
Bsve bem gunk on a vein believed to be the tuntinnation af one of 
the veins on the western claim, At this place the vein is a b u t  a 
foot wida Little development work has been done on this lead. 

Still farther east, on the Pioneer, the most extensive work on this 
group of claims hns been dona Rere a shaft 110 feet deep was sunk 
and the vein was drifted on both east and west for about 800 feet.' 
East of the main shaft another, 75 f e d  deep, was put down and 50 
feet of drift was driven eastward. About 75 feet east of this last 
shaft another, 38 feet deep, has been sunk. Still farther east pits 
10 to 15 feet deep have been put down nt  intervals of 25 to  50 feet, and 
a M e  h~ been uncovered. The vein is reported to have hen proved 
in this manner for 800 feet, in which distance i t  S ~ W B  rm average 
width of about 18 inch@. from 6 inches to a foot thick occurs 
w both walk 

A lode 3 fset wide hgs ben t~ncowrsd just e a ~ t  of the Pioneer1 and 
is now being developed on a leaee. On the hanging wall of the vein 
at this place is a white, thoroughly decomposed rock which appears 
originally tn have h e n  a f i n e p i n e d  granular intrusive, but which 
is now a gritty gray mass of kaolin and quartz, the quartz occurring 
as irr~gular small partides in a groundmass of kaolin and fineIy 
crushed qu&z. The underground workings at this plitca were in- 
accessible at  the time of the ~riter's visit, owing to a cave-in, but 
this decomposed material is mid to give place in depth to quartz- 
carrying p l d ,  s condition that seem doubtful, as s faulted relation 
between the two is more pmbabla 

Still farther enst, on the last d a h  of this p u p ,  a vein is said 
to have h n  trsced for 400 to 500 feet by tes t  pits, 12 to 15 feet 
deep, slink a t  intemls of about 50 fset. On this claim the vein 
n v e r n p  from 8 to 10 inches in midth. 
In 1912 none of these propsties mere producing ore, but smord- 

ing to Angus McDouga one of the own- 107 tons havo been u; mined and milled, main y from the Pioneer property. Of this 
amount 22' tons is said to have yielded a return of $172 in gold to 
the ton, not including concentrates, and the rest carried from $125 
to $150 n ton, also not including the concentrates. Abut 65 tons 
of om are sncked on the dumps awaiting treatment. The ownem 
estimste that this lot will yield about $65 in gold a ton. Accoding 
to Frank W. Hawkins, formerly assayer for the WasKington-Alaskn 
Bank, #e avenge fineness of t,hhe gold hullim so far received from 
this mine is 0.8143. AIZ the ore has been milled rrt the Fairbanks cus- 
tom mills, but the erection of a mill near the mine is contemplatad. 
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In the vicinity of the large m a s  of peptitic granite in the 
central part of the Pearl Creek valley many clrtims have been located 
by Michael Stepovitch and ot hem, but the region has not been visited 
m n t l y  by members of the S u m q ,  and no information concerning 
the results of the prospecting is availabla 

On the Smallwd-Pearl Creek divide Murphy and Pemult are 
reported to have been p-inp a vein on the American daim. A 
50-foot shaft, the upper 8 feet of which waa in talus, was sunk on 
this dairn, and a vein from 18 inches to 4 feet in width, averaging 
2 feet, is 4 d  to have been found. Several ~ Y M  of am were hauled 
to Fairbanks, and it is said yielded a h t  824 r ton in p l d ,  On tSle 
adjoining c l h  to the south, the American Eagle claim, owned by 
t.he same men, is another win, which the owners claim aamges a h &  
18 i n c h  in width, and has a gold tenor of about $25 a ton. This 
vein has been opened up by a shaft 38 fwt deep. Amording to 
report a dike cuts the lead, but its character was not lamed, though 
the dike m 1 c  is eaid to have a gold content worth $15 a, tm. Twenty 
tons of ore had been mined and was on the dump awaiting shipment 
in 1912. 

TRIBUThRTlM OF CHATAKIICA RIPER. 

North of the War Eagle-Black Wador group of claims, on the 
Wolf Cmk side of the divide, are mveral other claims, on one of 
which, the Pennsjllv~nia, at an elevation of 2,100 feet, the most 
development work has been done. The strike of the main vein on 
this property is N. 76" W. and tha dip is 5Bo S. Gouge 3 to 4 
inches wide occurs on the hanging wall and the striae on the slick- 
ensided surface dip at low angles on the gane of the hanging wall 
to the east. The ore is essentially similar to that at the other 
properties desmibed. In some spacimens taken nesr the surface the 
gold occurs in cracks between fragments of fractured quartz in s 
yellowish decomposition product formed by the breaking down 
of an antimony mineral. In mch occurrenw the gold probably has 
been deposited later than the quartz and the vein secondarily en- 
riched. This enriched mne, however, is mported nat to extend 
more than a &IT feet below the surfnce. The width of the vein 
wries  somewhat, but averages about a' foot 

Underground develogmente at  the Pennsylvania consist of a 92- 
-foot shsft, from the 50-foot level of which dries have been run 
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wst stand west for 20 to 30 feet. In the western drift ~ ~ e r a l  npmim 
h a ~ e  been. darted, and one of t h e ,  new the end of the drift, con- 
nects with the surface, though, owing to surfaca caving, it does not 
afford a traversable pamge. Little work was in progress at the time 
of the writer's visit;, as the owners were awaiting the completion of 
the mill. 

Several mill tests of selected ore from this mine, made at Fair- 
bank, yielded, it is said, very high r e t u r n  The ownets, however, 
~stimate that the average tenor of the ore is about $40. The ore will 
be milled in a Little Giant mill, which was being built en the 
muth side of Fairbanks- Creek, on the creek claim known as No. 17 
above. (See fig. 15, p. 151.) A well-constructed road about half a mile 
long connects the mine and the mill, aflording a down-hill hrtul for 
loaded teams. The ore will be dumped from the wagons into a bin 
at  the mill, from which it paFcses over a grizzly md is fed by an 
automatic distributing device tn the muller. The crushed material 
flows over plates below the mortar and is then carried through a 
launder to a Monarch tabla The estimated capaciw of the mill, as 
now constfucted, is 8 to  20 tons of ore a day, but the building 
was planned so that, when nmmary, two additional mullem could 
be installed without affecting the present equipmenL The problem 
of obhining sufficient water for the mill is  b l i e v d  to have been 
solved by damming Fairbanks Creek so as to form a small pond 
and by using seepap water. As the mill stands at Itn elevation of 
about 1,830 feet, the amount. of water available is small rand some 
doubt is felt as to its sufficiency during the winter. No special pre- 
cautions have been taken to oTerMme the low .winter temperahre, 
wit11 the exception of henting the mill by placing the boiler inside the 
mill building. The omnem expect that this mode of oonstruction will 
nIlow the mill to b run thro~~ghout the year. 

Near the Pgnnsylvania claim, on the Wolf-Fairbanks Creek divide, 
are two other claims on which some worlc has been done. At the 
Dorothy claim, west of the Pennsylvania, a 95-foot shaft had been 
sunk on quartz stringers that appeared promising, but work had 
stopped and the shaft had cavd and become inaccessible. Betwma 
the Dorothy and Pennsylvania is an abandoned tunnel, in which a 
quartz vein dipping steeply toward the sonth was found. 

Prindle notes : 
Near the head of Wort Creek, on the Wlllfe clalm [me PI. XXIIJ, 4 to 6 i& 

of femdwus quartz and rnlnerallml achlst have been exposed, from wbkh 
gda can IM panned. The strike la  N. FiO' E. ana tbe aip 800 BE. ~t 1s reportea 
that the deposit bas been traced by dont along thla Mrtke for abont 1,000 feet. 

1 Frladle, t M., Aarlfaroaa anart& vek8 In the E W r m  dtlMct: RnlL la. 8. MI. 
Survey No. 442, 1010, p. 2W. 



168 LODE MIMING BEAR FAIRBANKS. 

At the head of Wolf Creek immediately south of the Nipsic claim 
(see P1. XXII) the Homestake Mining Co. has been prospecting since 
1908. In September, 1918, three men were at  work on the property, 
which wes being explored by means of a tunnel which at  that time 
was over 650 feet long. At least five veins, which trend norma1 to 
the tunnel and which the tunnel is expected to i n t e ~ e c t  in depth, 
are known on the surface. These veins, like tho* on the Fairbanks- 
Wolf Creek divide, have n general east-west trend and dip south- 
ward at amgles of 45" or more. Kear the mouth of the tunnel is a 
small quartz stringer, which appears to dip steeply north, but this 
dip may be due tu surface creep and may not be persistent in depth. 
A rich vein, on which 7iJ feet of drift to the east and 50 feet 
af drift b the west were driven, w m  found in the tunnel a t  a dis- 
tance of about 320 feet from its mouth. This vein is from 3 inches 
to a Soot wide and carries much gold, 1,300 pounds of selected ore 
yielding, as reporked, $308 in free gold. Tn addition the conmn- 
trates am said to have contained considerable gdd and siI~er. Their 
reported high content of silver is si~rprising., as no distinct silver 
mineral was recognized in the specimens collected by the writer, 
Sulphides of antimony, copper, and iron f o m  a small amount of 
the vein matter, but galena wag practically ahent and no silver 
sulphide was detected. The quertz is rather crystalline, though 
shatterd here and there with open spncea into which well-terminated 
quartz crystals extend. 
Some water bas been struck in driving the tunnel, but it seems 

to occur mainly dong  fracture zona. Except for tha fact that the 
gfonnd has not stood well near these fissures and the personal dis- 
comfort of working in the wet places, the water has caused little 
or no trouble, as it is carried away by the grade of the tunnel. 
When mining deeper than the tunnel level is attempted pumping 
may be necessary. By the time the main lend is reached, and drifts 
and stopes are tilrned off on the vein, sufficient information should 
be obtained to enabIe the owners to cltlculate closely the quantity 
of .water to be handled, the cost of mininlr, and the tenor of the ore. 

A few hundred feet north of the Romestske Miniig 6:s tunnel is 
the R a d l  claim (fig. 161, which was being actively worked by a 
crew of 5 to  10 men during 1912. This claim was staked in the 
summer of 1910 and more or Ies continuous work has been done on 
it eper sinm Mining started on a large quartz vein, fmm 3 to 5 feet 
wide, trending N. 25" E. and dipping a b u t  25" W. The vein mate- 
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Fl0vns 10.-llret& map shewing locetlon of lode prospects in uppet part of Cleary Creek vnlleu. 

I. Banner. 
2. 8olomon. 
8. Rexnll. 
4. Bornemtake. 
6. Pcnnsyloanla 
0. Dorothy. 
74. Chatbam Mlning Co. 
10. Harris & Brown. 
11. Quemboe BM& 
12. Furateneau. 
la. Quemboe Brae. 
14. Jnptter Mare. 
16. Eonghoeck. 
18. Pioneer. 
17. Rex. 
18. B:P. 
10. Cnnnlngham. 
20. Lyooa 
21. Calltomla. 
2 2  Pnuper'e Dream. 
23. Alabama. 
24. Bobbie. 
26. Wyomlng. 
26. Bhoadr- tIall. 
17. Stopovltcb. 
28. Crosscut. 
29. Tolovana Stlbnlte. 
20. Tolovans. 
31. Ovelgaard. 
22. Wnma 
3% Stlbolte. 
34. Scheuyemere 
35. Eldarado. 
38. SteU. 
57. P 
38. Newsbop Ex@oaion. 
39. Newsboy. 
40. ? 
41. CoPD€!Jl. 
42. Cheycnne. 
43,44. Jackson. 
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rial consisted almost entidy of quartz, and its gold content is re- 
ported to be rather low, Ahnt 140 feet south of the mouth of the 
adit a small rein, trending nearly east and west and dipping 60" N., 
was struck and, being much the richer, mas followed, work on the 
larger vein being temporarily abandoned A winze was sunk b 
water level on the smaller vein. 

Mining had so obscured the relations of the two veins that the con- 
tact could not  be fully -. The superintendent stated that the 
small vein was simply an offshoot from the large vein, an interpre- ' 

tation that seems questionable, for he also stated that the small vein 
offset against the larp  vein and that the large twin carried consider- 
ably higher values between the junction of the mall veins. The con- 
dition is diagrsmmatic&lly shown in figure I?, in which A and A' 

are the offset small vein, and 8 and 
R' the large vein, and the stippIed 
area the richest portion of the veins. 
Such a conditioi sagmts that k-2r' 
had been faulted along a plane in 
general paraLlel to BR' and that sub- 
sequent rninerdization, by which the 
large vein BB' was formed, took 
place dong the fault, According to 
this interpretation the rich part of 
the vein between A and A" may mark 
the dragged material formed by 
movement of the small vein on the 

I I old fault plane. A further bit of 
evidenw suggating that the smaller 

Frourn f7.--Wl.lgsammtic noctlon vein is older than the larger is the 
vela at Remll mlnr. Wolf Creek. 

fact that the former is cut by faults, 
of m a l l  displncement, roughly parallel to the hypothetical fault, 
whereas the: big vein, so far as t,raced, i s  not faulted. 

The small vein is from 1 foot to 18 inches in width and has been 
opened underground by about. 340 feet of drift. Several upmi= 
have been made and the ground llas been bloclced out so that stopfng 
can be begun when desired. The back of ore above the adit bvel in 
the pment workings is estimated to be about 140 feet Midway in 
tha drift on the small vein a winze has been sunk to water level. At 
this place the vein is abut  18 inches wide, and the hanging wall, 
which is  much slickensided, ar r i es  1 to  2 inches of gouge. 
In addition to t .hm two veins, small stringerrs of vein quartz that 

when panned yielded gold were discovered while excavations were 
being made for a mill site and a blacksmith" ahp. 
It is repM thnt 25 tans of ore from the small vein, milled at  

Fairbanks, yielded an average gdd content of $112 a ton. It is a h  
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asid that 10 tons of this ore yielded an average of $166 a t ~ n ,  rtnd 
that a 3-ton w p l e  from the large min gave a return of $3'7 in gold 
to the ton. All of these figures represent the values of the content of 
fm p l d ,  for the concentrates were not saved. A dekmination of 
the fineness of the gold from She Rexall, furnished by Frank W. 
Hawkins, of the Washington-Alaska Bank, gave 0.7804 and 0.785& 
but the gold had not been thoroughly cleaned, so the true heness is 
pmbabf y higher. 

At the time of the writer's visit (September, 1912) the operators 
at the Rexall wem pfepsring to build R mill, The site had aIready 
been graded, the lumber was beginning to arrive on the pound, and 
the rnachineq was in Chena, so ik was expected that the plant wouId 
be, in operation bsfore the close of the gear. The mill is a 2-stamp 
J ~ h u a  Hendy mill and will be aperated by a psaline engine. Water 
for th i s  mill has been pracured by sinking a 35-foot shaft within 
the space to be cwxupied by the mill. This water supply is said to 
be more than sufficient d lrr in~  the' summer, but it may not be sdequate 
aftm the surface water is frozen. 

M IBCELLAMPXIUS PRDPRRTmB. 

Ahm the Rexall cabin, at nn elevation of 1,456 feet, a shihaft has 
been sunk on the Banner claim. Work at this place has been aban- 
doned for some time and the shaft had caved and partly filled, but 
urn carrying free gold is reported to have b n  found. 
On the western dope of W d f  Creek valley, northwest of the 

R m e r  claim, prqmting. has diwloserh a 3 to  4 inch vein of quartz 
c a w i n g  a larw amount of stibnite. The general trend of this vein 
is said to be northeasterIy, but the pit had caved, and therefore tho 
ledge was not examined by the writer. 
Jn the small draw at the head of Wolf Creek, above the Home- 

 take Mining. Cays trrmeI, are several shallow open cuts. On the 
dumps is a considerable amount of quartz, but all the work done 
had been &allow ~rospectin~, no underground development of the 
property having been attempted. No sbtemenh as to the results of 
this work vrere obtained, as the operator was ab.bsent at the time of 
the .writer% visit. 

On the Wolf Creek side of the Chatham-Wolf Creek divide, at an 
elevation of about 2,125 feet, the Quembw brothers have discovered 
a vein trending N. TOo W. and dipping south. Development work 
at this place consists of s, 60-foot shaft with B short drift to the 
east and another ta the w& The dip of the vein and of the incline 
that follows it ia steep near the s u r f a ~  but flattens lower down. 
The ore shows some stringer banding md is much broken up. In 
parts of the vein the broken quartz fmgmenb seem b have been 
cemented together by a subsaquent infiItmtion of dphides, the 
m d  abundant of which are stibnite, pyrite, and arenopyrite. The 



country rock k a rather mft s c W  and the vein appears to have 
been subjected to faulting by which its mnht with the country rock 
on the hanging wall is marked by la plane of movement. Sample3 
taken by the owners acrw the entire face of the vein nm reported 
to have assayed $22.50 and $32 in gold a ton 

A peculiar fact reported in mmection with tho sinking of the 
&aft on this claim w m  that in its lower part considerable trouble 
with water was experianced and the shaft was temporarily aban- 
doned. Some time later the water disappeared and the mine is 
now dry except for s, little surface-water seepage down the shaft. 
The walls are s good deal cracked, owing to settling, and this crack- 
ing mtty account for the sudden disappearance of the water. 

The Chatham Mining Co. is developing a lead on the errstern 
slopes of the vnlley, at the edrerae head of Chatham, Creek, at 
an elevation of 1,825 feet. The vein was disclosed at  the snrface in 
10 shellow pits, which are e spaced that the ore is t r a d  for mom 
than 500 feet. In order to avoid difficulty with water, a crosscut 
tunnel 200 feet long was driven to  the vein and drifts were 
tuned off both to the east and to the west. The trend of the vein 
ia N. 60" W., m d  its dip is from 8 5 O  to 80° SW. The estimated 
difference in devation between the tunnel level and the ouhmp of 
Iha vein is 180 feet. The ~eia ranges in width from 6 to 18 inches 
and has physical aspects simiIar to the quartz veins of low sulphide 
content previously described. The hanging wall shows pronoun& 
dickwsiding, the s t r i ~  being pmticalIy horizontal on its st.eepIy 
inclined surfaca In addition to  this strike fault, dip faults are by 
no means meomon.  Tlie patest displacement of the vein so far 
noted is 14 feet, Apparently the t b w  of d l  the faults is toward 
the sonthwmt. 

At the mine several hundred feet of drift have been driven along 
the Pein and stopes have been started, so that the mine has reached R 

producing stage. The ore is broken down on canvas and stored in 
mill holes m d w p n d .  It is then tmmmed to the surface and 
dumped into an ore bin, from which it is dram as needed. About 
10 men were employed undeqpnnd in 1912 and each is astimaM to 
be mining about a ton of ore a day. Pmcim figuras as to the tenm 
of tho ore me not available, but the average value of the free p l d  
content is reported to he between $85 and $40 a ton. 

A c m  the amall stream at  the head of Chatham Creek new an 
old cabin is an adit awned by the Chatham Mining Co. This adit is 
said to be about 60 feet long, but it has been abandoned ~ n d  is now 
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m caved as to be inaccessible. Little mitieralitation is said to have 
beem found In the adit, and if a vein was discovered it must be muth 
of the one which is being mined. 

The ore of the Chatham Mining Co. is trented at the eompnnvb mill 
on the lower part of Chatham Creek about a mile from the mine and 
700 feet lower. The mill consists of two batteries, efich of two 1,000- 
pound stamps of the Joshua Hendy pattern, dropping from 100 to 
105 times a minute. The ore is crushed to  pass through 40-mesh 
screens and the pulp flows over amalgamated plaM, The tailings 
from the plat- are not saved, sa that there is probably -B considerable 
loss. Water for the mill is obtained from a small ditch that was 
fomrIg usad 'by placer miners near the junction of Clwry nnd 
Chatham cweka At the time the mill was visited an abundance of 
wahr waa available, but whether this sonrce will be ample thmngh- 
out; the year js questionable. The djEcalty of milling with water in 
cold weather is ~hown by the fact that even as early as September 13 
themill wasclosed down for a while at  night on acco~mt of ice. R l e  
mine and the mill are connected by a p o d  wagon r o ~ d ,  a little mara 
than a mile in length, over which the ore is hnuled by h m  

Hesr the claims now held by the Pioneer Mining Co. on Chatham 
Creek, less timn a, mile above the junction of Chatham and Cleary 
creeks, the first quarts claim in the Fairbanks region was located on 
August 28,1903, and recorded on November 24 of the same year by 
John G Rose as the Blue Bell lode. Not much work was done on 
the ground nntil 190B-1909. Prindle,' who visibd the property in 
1909, made the f03Iowing report concerning it: 

Tbe Pioneer Quartz Mining Do. has Bone considerable work at  this Ioeality on 
a darn known as the P;orth Star. A &aft wae sunk nenr the creek t o  a depth 
of 24 feet, when water was encountered. A m n d  shnft was wuuk about 100 
f e t  farther np the ea& a l . 0 ~  of the ~HIleg to f i  d g t b  of nbout 85 feet on a 
vein nboot 3 feet .tnrck, striking northeaat ~ n d   oathw west. This r e b  was 
found to Interwt the smaller vein nt nearly fight nngles. At the ht:emxtion 
the amnller vein, it fa reported, follows the maln vein for a short dfstance nnd 
then penetrates the country mck. The smaller vein IR snld to rnnw frofrom 
4 lacheer to 2 feet B inch= in thickn- Both relna carry free gold, but In the 
smaller vein there la conddemble ~ t ibn l t e  and arsenopyrlte, with some pph&lerlte 
and Iron pyrita The distrtbatlon of the snlphid~a is Irregular, but In me por- 
tion of the v e h  where they occmr they are for the most part rather evenly 
8iatrlbuW through the quartz, Thw &ow a slight tendency in some pIacee, 
however, to fonn solall I R T ~ B L  In the qnartz. 

At the time of the writer's visit in 1912 no mining mas in progress, 
as the men were en@@ in building a mill, but the new dlaft, which 

1 Prlndfe, L. M., darIfesoa8 qmrk &as in tbe FWrWkn dam&: Bull. U, 8. Geol. 
8 m e y  No, 442, 1810, p. 226. 



hiw been sunk 92 feet, tstarting about 20 feet ~bom the lwd of the 
creek, was visited. Only a little water had hem &mck in the drifta 
turned ofl from the shaft, but the owners ex@ a stronger flow at 8 

little grenter depth. Drifts have been turned OR both to  the east 
and to the west of the shaft, the eastern one king m c h  longer than 
the western ; and stop- have been started, so that some ore is blacked 
out rendy for mining tls soon as the mill is completed. At the end of 
the eastern drift the vein is cut 08 by a fault, but the dialomtion is 
slight, for the continuation of the lead has been piclred up in surface 
pits beyond the fault with little affset. 

A sample of the ore from the Pioneer D i w v e ~ y  claim WW assayed 
by 0. J. Tuschia, of the Monterep-Mexico smelter, with the following 
mults, the gold and s i l~er content k i n g  omitted: 

Copmr (Ca)  -L-----------------2 - -  None. 
Lead (Pb) - - - - - - - - - - - - - - - - - - - - - - - ~ - - - d ~ - . . - + ~ -  None. 
Silica ( S l a )  --,,--,-,-----. €15.1 
Iron 2 5  
Lime (CaO)----:--------,-__ -_-+.---------------------- . 9  
ZInc (Zn)---L-------,---+---~--~~--------+--~-------. None. 
Surph~r(8)~~--------,-,--~~~-~----------------+-- .3 

This andysis shows the high siIim content. and the small amount 
of metals other than iron. The sulphur content b so low that on17 
s small amount is av~ilable combine with the iron to form pyrite. 
Unless the low f ig~~rt !  for snlphur is due to an error in snal_vsis, it is 
probably to be accounted for by the oxidation of sulphides that 
originally maby have been p w n t .  

Several shipments of ore have been made from this property for 
mill tests at Fairbanks, and returns of $80 to $90 s ton in gold are 
reportd. From theme tests the owners have felt justified in putting 
in rt battery of five 1,000-pound stamps. T h e  latter part of the sum- 
mer of 1912 was spent in building the mill, which will probably be in 
operat,ion before the close of tba year. Considerable difficulty in 
securing a suitable site for the mortar block wsa experienced, as at 
two pl~ces  where excavations were started ground ice was found. 
Even at the place finally selected the foundation is none too good 
nnd a becl block 38 feet long containing more than 6,200 board feet 
of lumbar was constructed to give sufficient support f o ~  Ithe battery. 
TVater for the mill will be obtainled by pumpina from the now 
abandoned shaft, over 100 feet deep, on the west side of Chatham 
Creek. 'No accurate estimates of the amount of water that can be 
obtained from this souroe have been made, but the fad, that the 
earlier lode miners wem unable to control the water is considered 
sufficient evidenoe that the supply will be adequate. 
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P g O B m B  OH L A E T E E I  

Ch! the hillside above the Pioneer GCo.f &aft and between that 
p r o m  and the Chatham Mining Co.'s ground a nnmber of veins 
have been located and some work hns h n  done, but none had reached 
a producing stage in 1912. The Jlrpiter-Mars ConsoIidated Mining 
Co. has seven or eight claims on the eastern hPTT~de, and on the Glad- 
&one claim, at an elerstion of about 1,700 feet, it has driven two 
tunnels a short distance on a flat-lying Iead. The vein trends 
s h u t  east end west and dips southward into the hill at a variable 
though low angle. Several faults intersect the vein, wbich does not 
nppear at  a11 regular. The miners believe that the part now being 
mined may be a l a r p  piece of slide and that farther up the hill the 
vein may be more regular. Not enough deveIopmant work h d  yet 
been done to show the true condition, but in the northernmost tunneI 
the vein is abruptly cut off to the left by well-rounded gravels and 
wash. The gravel is similar to an ordinay river deposit and con- 
sists of pebbles of shist find q~larta in a fine-pined, rather dirty 
matrix. The gravels art! frozen, and therefore hold together well in 
the mine, but &re not well consolidated. Enst of this place a 6&foot 
&aft has been alnlr, and eovernl other pi& have been put down to 
prmpect the ground. Shipments of a ton o r  so of ore Erom several 
of t h ~  wins have been tested at F~irbanks, and the avemge go1d 
tenor of the om is said to be about $30 a ton. Sulphides form but 
a amall part of the vein material. 

Farther north, on the ridge betmen Wolf and Chatham creeks, 
a t  .an elevation of 1,850 feet, is a short tunnel of the S ~ J  High 
elah.  The l e d  st this place is a very much decamped brown, 
iron-stained material, 3 to B inches wide, dissimilrtr from any of the 
other leads in the vicinity. Kot enough dev~lopment has been done 
to shorn the extmt and character of the vein, but it a p p n  to lie 
very nearly horizontal and sup* an iron capping rather than n 
vein. It is reported that the limonitic mahrial affords gold on 
panning but that the amount is nsunlly small. On the next adjn- 
cent claim a lead mid to be 14 feet wide is rumored to have been 
opened by a short tul~nel, hut its gold mnl;ent is small tand little 
work 118s been done on it. 

Southeast of the Sky High claim? a t  Rn elevation of 1,875 feet, in 
a now abandoned shaft, 60 feet deep, an east-west vein was discov- 
d. NO pdndion ,  however, has been made from this place. 
Cm the summit of the hill, between the two northemmmt pinnacles 

of &st, at  an elevation of about 2,050 feet, Harris & Brown have 
sunk s, shaft 50 feet deep on a vein that trends N. 70° E, and dips 
at a high angle. The ore seems similar to  that from the veins hav- 
ing a low sulpbide content. One exceptional phaw, however, was 
noted, in which the quartz was strongly brecciated and the fragments 
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wem merited together by a matrix of cmshed quartz. The cemenh- 
tion is so strong that the rock breaks across the large quartz fmg- 
ments and the matrix appwrrs like R quartzite. A somewhat atsimilar 
rwk, in which the matrix is formed of stibnite instead of quartz, 
was also Been. This rock shows t h ~ t  the sulphides were formed at a 
rather Eate st9p in the vein filling. This phase is mid to occur 
rather irregularly and forms but s small amount of the material cut 
by the shaft. 

Less than half a mile above the junction of Cl-q and @hatham 
creeks, on the west side of the latter stream, is the B. P. claim, 
which has been more or lew mntinnously pmspected since 1008, 
though during 1912 the property wss idle. Prindle, who visited the 
prospect in 1909, doscrib~s it as follows: 

At a IePeI of lPiO fwt above the creek n tunnel wns d d m  mnthweett for abut  
00 feet. At W feet from h e  mouth of the tunnel a Bhear wne was encountend, 
about 8 feet thick, striking northwest nearly nt r l ~ h t  anglee with the ~strlkr 
of the schl~tn. The operatore drifted nortbweat and then sunk on the &eat 
zone, which was found to dip from 46O to TO0 SW. to n depth of 1Sl feet, 
where the thickness wns about the mme as fn the tunnel. later a raise wnH 
put in above the wlnee, connecting it wjth the auriace, The mmnd level Is 
about 100 f e t  below the first and extendm along the veln for about 40 feet 
on mch side of the shaft. 

The mica e h l a t  of the shear mne was found to be Impregnated wlth ml- 
phldm, chiefly iron pvi tes  and ttrwnopyrite, with Borne gnlean, spbalerite, and 
stlbaite. These mlphideu R I M  oocor In the numerous Quartz veins thnt peue- 
trate the sheor zone. Free gold 18 found In the upper, more oxldised portIona 
of the mfnernlfzed mne, but it i s  remrted thnt In the lem dmrnprmd l o w t  
portions of the lode the valoee are In the aulphidea A noteworthy feature Is 
the rrccurrence of tonrmallne needlea in the mlcn echl8t clom to the contact of 
mhist and quartz vein8 and h dose asmlatlon wlth iron pyrltes and 
arsenopyrlte. 

Difficulty with water caumd the abandonment of mining for n 
while, but Iater an attempt was made to debmine the quality of ore 
below the water level by sinking an inclined shaft. The venture mas 
soon abandoned, however, and failed in its object. It is to ba re- 
gretted that this particular lead was elected, far it does not a p p r  
to be typical of the majority of auriferous quartz veins. It is, in- 
stead, ns Prindle dewriberr it, a shear zone with an abnormaZly large 
amount of snlphides, even near the surface, and the free gold it car- 
ries is confined mainly to its weathered snfieid portion, where the 
~ulphides have been broken down and decomposed. As might have 
been expected, therefore, a short distance below the d a c e  the ore 
became base and its value decreased. 

- - .  

1 Pclndle, L. Y., Anriferoua qmrh m?ba In the Faf- tlbtrlct: Bull. U. S Gal .  
Barney No. 442, 1910, p. 226. 
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Near the creek, between the 33. P. and Pioneer claims, is the Rex 
Mining Co.B claim. Owing to legal difficulties, little work has 'been 
dona at this place. Amding to RmPs,' some work was done on 
the Rex during 1911, but when visited in 1912 no work was in prog- 
ress ~ n d  the place wits deserted. 

On the Bobbie claim, w e t  of tha junction of Tamarack rtnd Chat- 
ham creeks, nt  an elevation of 1,650 feet, severnl sh~llow pits have 
been sunk and a tunnel has been driven on n. lode striking nearly 
north and south and dipping westward into the hill. No work has 
hen done at  this place recently, and most of the pits are too mticl~ 
mved to allow examination. Specimens of the ore, however, indi- 
cate that the vein belongs to the. goup  having a high m~lphide 
content. The ore consists mostly of stibnite and galena with other 
sulphides in smaller quantities. In the midst of tho snlphides nrc 
numerous well-farmed quartz c~yst~lls vjth uncorroded surfaces and 
random orientation. Sev~rnl nf the quartz c ~ e t d s  a m  more than 
an inch in length nnd R quarter of an inch in diameter. 
In the short incline from the open cut on this claim is a narrow 

atriiiger af nearly pure gple,nfi. This win shows well-marked hnded 
structure near the walls, the center of the vein being completely 
filled with large crystals of galena The gnlena is reportd to carry 
considerable silver, bnt the d~nrges fop treating this kind of are are 
so high that the property cnll not be cornmercinlly developed in the 
near Puture, even i f  a much l~rger  body of ore than has yet been 
found shouId be discovered. 

BEDBOm m E E K  VALLEY. 

East of the lower part of I3edmclr Creek (see fig. 16, p. 1691, on 
the Free Gold claim, is the Rhonds and Hall mine, which was 
located in 1908 and is the larmst in the region. It has been operated 
more or less continuollsly since its location and was practic~lly the 
only producing mine up t o  1911. Tho mnin twin is from P to  3 feet 
wida The ore shows many different pha~es, but  consist^ awntially 
of quartz with little or no sulphides. Pn plnces it is so much crushed 
that it is almost like sand. 'Fhe vein includes schist homes a few 
feet long. It CUB the structure of the schists that form the co~mt.ry 
rock at tha mine at rather high angles. The dip is fairly constant, 
the highest dip noted being 63" S. and the lowest dip about 55" S. 
Owing to faulting the trend of the vein is not constant, but averages 
about N. 76' W. PrtmIlel Za the main vein st a distance of about 

lnrmlm, A. E., Tbr mlning b8nrrh-y In 1911: Bull. U. R. Qeol. iJamey No. 620, 
1812, p. 31. 

64Wa-B~l1. 525-3 6 1 2  
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25 feet in b0t.h the hanging and foot walls, are narrower quartz 
stringers cornpod of ore of the mme kind, though of somewhat 
lower tenor. 

The underground development of the property consists of a main 
adit over 976 faet Imp, stnrted &out 50 feet above the creek ; an 
intermediate adit abmt 140 feet further I I ~  ; and an upperm adit 50 
feet still higher. The wnlls a n d  well, so that little timbering is 
nwesary. 'This is fortunnte, for a set of round-pole timbers costs 
a t  the mine about $3 and squarc timbers about $6. Little machinery 
has been used, as all drilling and tramming are done by hand and 
pumping is not necemry, for the ndits drain the workin- A winze 
sunk to R depth of 20 feet nt a point abmt 800 feet from ths mouth 
of the adit encountered but little water and is to be earrjed lower. 
An electric pump Is on the ground ready to be hshIIed if water 
in troublemrne amounts is found. 

The dislocation of the vein by f~ulting makes the depmit difficult 
to  open up and rn~kerially incrmses the cost of mining. A short 
d i h n c s  from the mouth of the main adit, in an ares at least 200 feet 
on a side, the rock is m thoroughly broken and sheamd t h d  the 
vein in it is pmtically unrecognhzable. Slickensides are so numer- 
om, diverge so greatly, and have formed at so many different t i m a  
that they am of little service in detsrmining the direction of mom- 
ment at  any particular place. In fact, many specimens of rmk lw 
than 3 inches cube show slickensides in three or four directions. 
Outside this highly shattered region the faults cutting the vein are 
of relatively mal l  displacement. There are two distinct sets of these 
smaller fauIts. One set trends transverse to the vein and has e high 
inclination; the other trends nearly paraIlel to the vein and is prac- 
tically flat. The usual effmt of thm faulh is to throw the vein 
toward the footwall ; that is, toward the north 

Much of the gold -is irregularly distributed through the vein mate- 
rial in visible particles uncombined with other elements. Pn some 
places the vein is richest immediately adjacent tcr its walls; in other 
places it is richest in its center. The ore is in large part free from 
mlphides, but here and there includes stibnite, some galena, and 
amnopyrite, as well as I-r amounts of pyrite, coppar  pyrite^, and 
sphalerite. These mlphide-rich portions of the vein also contain 
gold, and Prindle states that the gold sulphides and some quartz 
apparently have been introduced together a t  a period subsequent to 
that at  which much of the quartz wrm formed. I t  therefore appenrs 
that the gold was introduced at two distinct t imes-ht with the 
quartz and second with the sulphidm. It is, however, by no means 
certain that, the two event8 were separated by a lwg period. 

1 Prindle, 1;. Y., OP. fit. 
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According to t.he manager at the Rhoads-Hull mine, no rnaterinl 
difference has yet been noticed in the tenor of the ore or in the 
amount of sulphides. In the highest level, near the surface, accord- 
ing to *pot, some dphide enrichment was found, but none of the 
specimens seen indicated this process, although it may have taken 
place in the surficial portions of the deposit. Some oxidation of the 
sniphides has occurred to RS p a t  depths as have, been reached by 
mining, but its amount is not great, as most of thew minerala are 
h a r d  and have the appearance and composition of unweathered 
material. 

Three aggaya reported by F. W. Hawkins show that the gold from 
this property is 0.793, 0.820, and 0.830 fine and that the silver is 
0.184 0.164, and 0.164 h e .  Silver is seldom actually determined 
by the Fairbanks assayem, and nine assays g i ~ e  only,the finenesst of 
the gold, namely: O.R02+, 0.810, 0.810& 0.8'20, 0.822, 0.8244, 0,826, 
0.827, 0.830. The average of these 12 determinations is nearly 0.818, 
which is equivalent to a gold value of about $16.89 an ounw. The 
fineness of the silver in the bullion, according to the usual method of 
estimating it as the difference between 0.990 and the fineness of the 
gold, is about 0.171h which, with silver at 54 cents an ounce, would 
indicate a value of 9 cents. 
No accurate figurm as to the tenor of the ore are available. It is 

reported that 147 tons treated at the Chena Inill in 1911 yielded 
$19,645, or an average of $120 a t0n.l The conditions under which 
t h i ~  ore was selected a re  nok knamn, but the shipment was probably 
picked material. 

For several years small shipments of ore were made from the 
Rhoads-Hal1 mine to the testing mills at Chena and Fairbanks, and it 
is reported that this mine furnished the first ore milled in the Tanana 
Val ley. The development of the mine and the high charges for trans- 
porting the ore led the owners to put up a stamp mill on the property 
in 1911. After ninning about a month in 1911 the mi11 was closed 
on account of shortape of water until the spring of 1912. Since that 
time it has been in more or less continuous operation and the owners 
hops that they will not be forced to close it down during minter. 
The mill has n single battergof fire 1:WO-pound damps of the J d u a  
Hendy pattern, opemted at  present by steam from a mood-burning 
boiler. The estimnted capacity of the mill is nbout 17 tons of ore 
(about 33 tons per stamp) in a day of 5% hours. 7ITater for the mill 
is supplied during the summer bp a short ditch and flume, but mill 
b pumped during the winter from a well mnt ly  sunk. 

l r b e  i)#nrem, twtber  wlth atherr erl~en on ktes pngea. were iarnEaM to the G?w 
l d m l  Rmvrp. but a* they have suhseqaentlp been published in the Fairbanks newspapers 
( A t a s h  Cltlwa, Jane 3, 1912) no confldcnce la violated by wing them in thb report. 



180 LODE M I ~ P J G  BEAR F ~ A M K B .  

Tbe milling practice at this mine is relatively simple. The crushed 
om flows through a 40-mesh screen and over the amalgamated plates, 
from which the taihTlar; ran over a canvas-covered table, and the 
lnaterid thtmt is disGharged from it is distributed by Irtmders to a 
settling pond near the creek. Most of the free gold is caught in the 
batteries or on the plates. Some of the gold contained in the sul- 
phides is recovered on the canvas-covered table, but a large amount 
of it is carried to the sdtling pond. The owners intend to install 
n P a m  soon and believe it will effmt a material saving. A table 
is necemry not only to recoPer the gold in the sulphides, but also 
to recover some of the free gold which, in an om containing much 
stibuite or amnopyrite, is likely h be carried o f f ,  w i n g  to the slim- 
ing of the p l a h  When much of the stibnite ore is being milIed it is 
necmary to dress the plates about onco in three hours, or lmgn 1- 
of native gold ml t .  

The concentrates am scraped off the mnrtrsl hble fmm time to time 
und saved until enough have amurndated to pay for shipping. As 
they come from the table they are nearly bIack, but in about a week 
they oxidize to an iron-rust brown. 

TAXPARA QUARTZ & HPDMULIC hYSNIflCi CO." L I M E .  

A short d i h w  south of the Rhoads-Hall mine are claims of the 
Tanam Quartz L Hydraulic Mining Co. rand of men interested in 
that company, On this p n p  of claims them are three leads, two 
tmnding about N. 7s0 W., md one trending nearly north and south. 

The northemmost of the parallel veins, which bas b n  prospected 
on the Califomkt and V claims, may be the continuation of the main 
lead a t  the Rhoda-Hall mine, with which it is nearly in line. The 
lwe~lternmost shaft on the vein starts fmm a point west of Bedmlr 
Creek at an elevation of about 1,400 feet, with an inclination of 
60" S., which about 20 feet below the su r fwe  decrmws to 40" and 
continues at this angle for about 40 feet. A strong vein, from 1 to 
3 feet wide, can be traced to a point near the bottom of the incline, 
where it is cut off by a fault. The ore appears similar to that of 
tbe richer veins of the region but j s  reported to be of low tenor, 
though little of it has been adequately tested 

Another shaft has been sunk somewhat farther east on the sup- 
posed continuation of this vein near the road an the Bedrock- 
Chatham divide, at an elevation of about 1,400 feet. Mining wns not 
in progress at this place in 1919, and the underground workings were 
so full of water that they could not be examined. The material on 
the dump and descriptions given by those familiar with the place 
indicate that the vein is of the non sulphide-bearing type, and some 
testa showed it to carry gold. Fmgments of rt light-colored feldspar 
and quartz rock found on the dump and said to come from points 
close to the vein mpparently belong to the granite family. 
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A number of shallom p i 8  wnk on the same or parallel leads east 
of the old mad have disclosed auri ferorzs quartz. More than a thou- 
sand feet of prospecting with n Keystone drill has also been done in 
this region, but no rich voins have k n  discovered. 

The southern enst-west vein ix  on the Wyoming and Alabama 
claims, and has kern most extensively opened up on the Wyoming 
claim by an adit 165 feet long, the mouth of which is on the eastern 
dope of the valley of Bedroclr Creak, a t  an elevation of about 1,323 
feet. A 50-foot winze, starting with an inclination of 60" but flat- 
tening to 49' near its bottom, has been silnk on the vein near the 
center of the adit. These openings have disclosed a vein 1 to 2 feet 
wide, the crushed rock from which yields considcrnble free gold on 
panning. Some om has been shipped f o  the custom mills at Fair- 
b s n b  and is said to have yielded high returns in gord. The vein 
cub the country rock at a steep angle and seems in part to m u p y  a 
fault fracture. m e  country rock in this part of the a m  is greenish 
and less laminated than that to i l ~e  north and in its physical features 
reeernbles a sheared and metamorphmcl greenstone. The vein wn- 
tains, just twyond the winze, several long, chimney-like vugs partly 
filled with crystals.of quartz and mlcik, the calcite being younger 
than and coating the quartz. The occurrence of calcite in the veins 
is rather unusual, and the n g s  probably represent openings formed 
by l ~ t e  fracturing of the auriferous veins and the subsequent depasi- 
tion of quartz and latex of calcite. So far as could be lcarned these 
mgs mrry no p l d  and do not affect the tenor of the vein. A peetil- 
ias featura noted in this mine was that though the mrface of the 
main adit was heavily covered with ice crystals, some of them as 
much as 3 inches long; none occurred in the winze. 
On the hillside above the adit, prospect pits have been sunk at in- 

tervals to a point on the crest of the divide at  1,825 feet, itnd in them 
qnartz-veifi material, some of which yidds free goId, was discovered. 
Acmrding to Antone Gmssmnnn, one of the prospectors most f a d -  
iar with the property, a panful, of surface materid taken practically 
anywhere on the hilbide yields partis1as of gold, many of good size 
and all sharp and angular, as though untransported. 

The north-south vein is exposed at the surfwe on t.he lower part 
of the crest of the divide between Bedrock and Chatham creeks, on 
claims called the Pauper's Drem and the Texaethe former south 
of the htte-and c r o e s  the California claim, already noted, which 
lies between the two. (See Pl. XYU, p. 188.) Thesouthernmost open- 
ing on this vein is near the old ridge- mad nt an elevation of 1,625 
feet. The vein dips west at a high angle and is from 2 t o  4 feet wide. 
Unlike the parallel &west veins, this one carries a large amaunt of 
sulphides, mainly amnopyrite, but it also contains freo gold. Much 
coarse enp lar  p l d  is reported to have bean found in the weatllersd 



182 LODE MIWNG NEAB B ~ B A N I I B .  

material overlying the vein. This vein appeam to pass a little east 
of the shaft near the road on the California claim, previously de- 
mibed, but the relation of the two sets of veins is not dehmhable 
from the present exposum. 

On the divide between Bedrock and Chatham creeks, at an eleva- 
tion of about 1,300 feet, and nearly in line with the north-south vein 
on the Texss and Paupev's Dream claims, a short tunnel has been 
driven into the hiUside on a m a l l  vein mrr=ying a large mount of 
amnopyrib and some atibnite. From the tunnel a short winze 
has been sunk, but the property is now lying idle, and the workings 
am padly med with water. The vein is well d&ned and has a 
smooth wan apprtrently due b faulting. Sernpk frm this p J w  
are said to carry much gold, but no syshnatic sampling has been 
done, and no ore has been milled. 

Near the rockg pinnacle at an elevation of 2,300 feet on the 
Bedrock-Chatham divide a mall ma% of quartz, galena, iron pyrite, 
arsenopyrite, and stibnite is interbedded in the schists. Nearly due 
south of this pkce, a t  an elevation of 2,400 feet, is a shallow &aft, 
now filled with water. On the dump is mnsiderabIe elem. In a 
short tunnel driven into the hillside below the shaft similar ore has 
been found. It was report4 that the deposit ocmrred in a, blanket 
formation and that the vein in the tunnel ~ n d  the one in the shaft were 
not the same but were parallel. The exposures afforded no ground 
for a definite conclusion, but the apparent flatness of the deposit 
seems to be due to surface weep, and d m  not represent the h e  
altitude of the vein. Furbher prospecting is much needed t o  deter- 
mine the extent and size of the ore body. The only other lode carry- 
ing large amounts of galena, the Bobbie (sea p* 177), which strikes 
nearly north and south and dips wastwsrd, lies less than a mile N. 
lo0 E. of this shaft. The similarity of the ores at  the two places 
md their nearness suggests that the two lodesare probably genetically 
dated. Tbe fact that this galena m r s  only about one-eighth 
mile from a small area of intrusive rock that is exposed near the 
2,301-foot bench mark at the cmmwads, is also sigdimnt. The 
galena, from this claim occurs both in large, well-cryshllimd c u k  
and in fine-pined masses, the latter usually lying dose to the walls 
and the former being mare remote. Strong evidences of faulting 
are recognizable throughout the vein material and country rock 
The galena is reported to carry much more gold than silver, but tho 
tenor of the vein has not been rtmurately determined. 
On the ridge about a quarter of a mile west of the 2,301-foot bench 

mark, nar the western end of the mapped area uf i g n m  mk, wv- 
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erd ahellow pits hnve been sunk into the frost-riven tallas in attempt- 
ing to  lmate the bad that furnished much of the quartz lying on 
the wrface. The direction and character of the lead mn not be 
determined from the present exposures. Asstlys of samples from this 
Isad are said to havs shown st p l d  tenor of about $10 a ton. 

At an elevation of 1,300 fcet. or nbout 25 feet above WilIow Creek, 
a little more than one-eighth mile upstream from ik junction with 
Cleary Creek, is the Tolovana mine. The main development at this 
place consists of an adit that follows the vein for about 130 feet to 
a fault, which throws the vein northward about 30 feet, Beyond 
this off& the adit continues eastward for about 200 feet, Short 
crcascuts have been turned off here nnd there on small stringers, and 
some pound has been stopecl abnve the level. 

About s hundred feet from the moutli of the adit an inclined winm 
has been sunk, from which R drift has been turned off 50 feet below 
the sdit. The fault discovered in the adit was found dm in this 
drift and offseh the vein to the north, An inclined winze near the 
east end of this lower Ievel, said to havs been sunk on the vein, was 
full of water in 1912 and could not be examined. In the wwtarn 
park of the lower d d f t  some nrc has been stoped find hoisted up the 
winze to the adit level and thenco t r~mmed to the mill. At the 
time of the writer's visit, however, a shaft with an inclination of Wo 
S had hen sunk near the mouth of the adit, hrtd inhrmted the 
50-foot level, and wrs being driven deeper. This shaft will be used 
for hoisting ore from the lower levels. 

Wnter has caused wme dificulty in thc  inking of the shafi A+ 
cording to the superintendent, it rtccumulates in the bottom of . 

the shaft a t  the rate of about 2 feet per hotlr, rnnking continuous 
pumping ngceMary. As the bottom of the shaft is now more than 
40 feet below the level of the creek and as it is  probable that the most 
pervious part of the prollnd has been p e d  through, no excessive 
Incrertse in the amount of water is expected. 

The vein at the Tolovana trends nearly east and west &and dips 
nbout 60" S. R differs from the other veins M far described in that 
the quartz forms small stringers, 1 to 3 inches wide, sepamted by 
mmidemble thicknesses of srhist. The qua& is commonly frozen 
to the wall rocks so firmly that blasting does not separate them. In  
many p1rms the country rock close to the vein is heavily impregnated 
with suIphide-3, mainly of iron. It is especially abundant where the 
wall mck is somewhat calcareaus. In the vein, however, iron pyrite 
is practically a b t ,  the common metallic minerals being stibnite and 



gold. The stibnite generally occurs in mom or less well-formed 
crgstals, many o£ which arcs small, isolated needles of nnearly micro- 
scopic dimensions; no large maases have been found. In certain 
specimens stibnite Iik along tha granulntion plantm in the quartz, 
giving the m k  B linear-pnrallel gneissic structure. 
The gold is mainly native. Little or none is said to be contained 

in the stibnite, but some particles of gold are visibly in mntad with 
the stibnite, and othm h r  all relations from closaamjation to corn- 
pleB separation. Jn many specimens the gild occurs in cry~talliner 
aggregates in the midst of nnfmctured, somewhat glassy quartz and 
seems ta have been intrduced with the quartz snd More t,he infil- 
tration of the stibnitc. It is reported, however, to be most abundant 
in ore containing some stibnib. 

Determinstions furnished by F. W. Hawkins show the gold to be 
0.824, 0.R213, 0.810, 0.814, and 0.792 fine The sample whom gold 
finenas is 0.799 contained 180 parts per thousand of silver, 

The quartz is genemlIy rompact and rather milky, Hem and there, 
however? small vugs occur in the vein, and these are usually coated 
with crystals of g2as~y qua&. Widespread shearing of the qtrartz 
has produced a structure resembling clmvage, cansing glistening 
facesin prallel orientationto appesron fimtilred surfaces. A little 
feldspar is recognizable in some of the vein material ; and Prindle 
notes that a minute vein at this I d i t y  wag found to be compwed 
of quarts and fresh albite. In a few places n small amount of 
calcite is also associated with the quartz. 

At two places on the Tolovana properky veins carrying much stib- 
nile have been found; one east of Willow "Creek, at  an elevation of 
about 1,325 feet; the other west of it, at about 1,800 feet. The enst- 
crn locality haa been prospected by shallow pits, but the ledge hhns 
not been fonnd in place. The stibnite occurs both in well-formed 
blades with h a ~ ~ : k - i s t i c  pressure twinning and also in more or l e s  
massive form, intimately intermixed with other mlphides, notably 
those of iron. Red, yellow, and greenish-yellow oxidation products 
nre common, but are mom abundant on the well-bladed Zhm on the 
massive ore. Below these pits a pmspecting tunnel about 100 feet 
long has been run nearly due south, but has not yet m h e d  the 
placo where the stibnite vein is believed to oocur. P k b l y  its course 
may be parallel rather than tmnsvem to the vein, in which c n ~  
it will yield no informstion concerning the vein. Abont 50 feet from 
i.ha month of this tunnel a few small quartz strinprs were found, 
but no well-defined lead was discovered. !I'his method of pmspct- 
ing appenrs to be much more expensive than surface trenching and 
sinking test pits on promising leads. 

a RIndIe, I* M., ap. dt., p. Z27, 
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h shaft at the locality m s t  of 'IYillow .Creek is now filled with 
wnter and can not ;be examined. I t  is reported to have been sunk 
16 feet on a smaU stringer carrying large amounts af stibnite. Sev- 
eral shallower hole were also put down, but disclo&d no material 
that warranted deveIopment, a t  that time, and further prospecting at 
this place in the near future e m s  unlikely. 

A Hrrntingt~n mill was in operation at the Tolovane.mine in 1911, 
bnt was found not to be adapted to the work and was closed damn 
early in the summer of 1912 to permit the instaIIation of two Nissen 
stamps of 5,300 pounds each. Operations were resumed in Septem- 
ber. The old mill was closed down during the winter of 1911-12, 
but if possib4e the new one will be kept running throughout. the year. 
Seepage wnter pumped from the new shaft mas used during the sum- 
mer, and it is hoped that water from n well just sunk mill supply all  
needs during the winter. The rock is difficult to cmsh, the estimated 
capacity of the mi11 being less than 8 tons a day of 24 hours. The om 
is t r m d  from: the mine, dumped over a grizzly, the larger piecaa 
being put through. a smaller -power crnsher, and is delivered t o  a 
stomge bin, from which it is automatically fed to the stamps. The 
pulp, pawing through 4bmesh screens, flows over the mnlgamated 
plateg. The tailings are discharged at the lower end of the plates 
onto an endless conveyor with a slope opposite to that of the pltltes 
and with the belt moving in an opposite direction to the slope. By 
this smngement the henvier minerals are concentmhd and carried 
to the head of the h l t ,  where they nse dumped into r, receptacle, from 
whiclx they are taken when enclrgh have accumulated to warntllt 
metnllnrgiml treatment. 

At the head of Willowv Creek some prospecting has been done on 
p u n d  lensed from the Newsboy Mining Co. by Dr. I. Overgaard. 
On the Emma claim, at  an elevntion of about 2,025 feet east of the 
r-reek, a shaft 60 feet deep has been sunk on a promising stringer G 
inches wide, and short drifts have been turned off at the &torn. The 
munkry m k  differs on the two sides of the lend ; on one side i t  seems 
to Ix a metamorphic igneous rock of the greenstone p u p .  The dip 
of the vein at the surface is steep to the muth, but in depth it decreases 
to about 4s0. Particles of gdd are r q i z a b l e  in some of tha ora 
that has bRen sacked for shipment. A m d i n g  to the operator, 10 
tons of selected ore milled at FairbsnEEs yielded an avemge gold tenor 
af $88 a ton. 

A short tunnel into the compact zzmineralhd rock hns teon 
started at an elevation of about 1,775 feet. No valuable minerals 
have been found in the tunnel, but a short distance below it a strong 
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quartz lead is exposed. Unfortunately, however, amys of the qurtrtz 
are said to show ?ittIa gold. 

An ingenious hand mi11 capnble of treating about 100 pounds of 
ore in five or six hwrs has been built nt this plam It mnsists of a 
heavy iron bar, expanded a t  the base, which is raised by means of a 
lever with the necessary tackle and is dropped into a mortar box 
which has a one-way diwharge. The pulp flows over amalgamated 
plates, and the concentrates in the tailin@ are iot saved. Water is 
derived from the near-by stream. The entire apparatus was manu- 
factured on the pound, nnd though it cnn handla only a small 
&mount of ore, it could be of service. in @king vein material in 
places remote from capable assayem 

Near the mad west of the Overgad propertyy at an elevation of 
2,075 feet, is the abandoned Gorr~ell tunnel, which is reported to 
have been driven ns a c m u t  to prospect the xegion. Apparently 
no ore was discmeed. 

A shallow prospect pit has hen sunk in sn a- showing some d i e  
wminated sulphide mineralization on the ridge beheen Willow ' 

Creek and the head of Clmry Creek, just above the road, at an eIeva- 
tion of 1,900 feet. This pit, which has k n  abandoned for several 
years, is near the western rnar@n of a small area of intrusive rock, 
which has a mottled porphyritic appearance and which on weathered 
surfaces is heavily covered with limonite. Probably the mlphides 
noted in the schist wers i n t r d u d  through its agency. Apparently 
the deposit at this place has no economic ralae. 

About a quarter of a mile above Wmillom C-reek, at an elevation of 
l,a2B feet north of Cleary Creek, a short shaft and tunnel have been 
driven on the Scheuyemem clnim. The country rock i s  of the usaaP 
schistme type, &nd the material on the dump shows many pi- of 
rnther glossy quartz. As mining had ceased for so long a time that 
the pits had caved and as there wers no outcmps, exposums of the 
vein were not m n ,  nnd not even its direction or extent could be de- 
tennind. No ore was milled f m  this property. 
On the ridge between the two small headwater branches of Cleary 

Creek, at an elevation of 1,375 feet, is a 30-foot shaft of tlm Klddorado 
Mining Co. No work has been done here for two years, arid the 
shaft i s  filled to the surface with water. The ore on the dump does 
not appear to be very promising: B is rnsinly qurtrtz, though some 
stibnjtt! m r s  in the seams. The trend of the lead, as indiwted by 
the direction of the shaft, is about north and south. Limestone ap- 
parently forms part of the a n t r y  rock, for it makes up a consider- 
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able proportion of the dump. Pieces of brownish-gray, rather ergs- 
talline limewne and of blue compact crystalline limestone were 
fairly numerous, and some fragments of whistme limestone, with 
mnsidmble rnim and chlorite on the clenvago planes, were also 
found. T h w  lirnestwes probably belong to the gneral p u p  
mapped by Prindle and Katx as occurring along the road northma 
of the shaft and on top of the hill to the north. In none, of the 
other prospects was any considemble amount of limestone noted. 

South of the Eldomdo shaft, at an elevation of 1,475 feet, is the 
Shil tmnd. The tunnel was closed and the vein could not be ex- 
amined in plaee. The vein rnnterial on the dump, however, indicated 
that it is mom like that from the t ~ i n  in the Tulovann mine thnn 
that from the more easterly reins. The quartz occurs in nrsrow 
veins that branch here and there through the: country r d ,  which 
appears mom compact and harder than the silvery schist and mg- 
gesB relationships with the greenstones rather than with the sedi- 
mentary mks. The veins are firmIy f m e n  to the country rock nnd 
fracture with it. LSome stibnite and l e s  pyrite occur in the ore. A 
road has been bnilt from the tunnel to the main mad to the north, 
and small lots of ore will probnblv be hauled to one of the near-by 
mills for treatment. Xn 1912, however, the property had not reached 
the producing stage. 

nEwsmy HIRE. 

On the divide between Clmry and Lost Chance creeks, at ttn ele- 
vation of about 1,875 feet, the inclined shaft of the Newsboy mine 
has been mRk nearly 350 feet and drift8 turned off a t  the 60, 115, 
815, and 315 foot levels. At the t h e  of the writer's visit the h e  
had been c lwd down for wme time, owing to tiltmations in the 
mill, and water that had collected in the b t b m  of the shaft made 
the lowest level inaccessible. 

The Newsboy vein trends about N. 404 E. and d i p  ~ b o t ~ t  ' i 3 O  h ? ,  
Its width r a n w  from leas than 1 foot up h 9 feet, avemging between 
2 and 3 feet, The ore is much sheared and consequently breaks down 
rather eRsily, leaving smooth w&; but the vein matter is tightly 
frozen to the countv rock and therefore some ore is left in what are 
called the walls, or else some waste rock is mined with the vein 
material. 

Large amounts of attlphjdes occur in the vein, but the 01-e differs 
from that seen at any of the mines so far described, tho~~gh it is 
more closely akin to that of the Tolomna than to that of the more 
a s t e r n  veim The suIphidcs am mainly payrite and stibnite, though 
amnopyrite, n little chalcopprjte, and sphalerjte h a w  been recog- 
nized. Quartz, although the most abundant mineral, form8 a rather 
smaller proportion of the vein material than in most of the other 
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miues. Most of the quartz simulntes that in the quartzite rather 
than that in the normal veins and has a fine granular testure. 
Schist horses are fairly numerous in the vein and am not sharply 
separnted from the vein material. 

On the 2lbfaot level a drift bas been nm northe~ghard for abo~~t  
200 feet, and midmay in its length has been connected by an incline . 
with the 115-foot level, thus blocking out tt mnss of ore for stoping. 
At the east end of this drift the vein is cut off by a transverse fault, 
nnd its eastward continuation has not yet been found. Most of the 
country mck is hard and very compact, suggesting a h i t y  with the 
metamorphic greenstones, and throughout its extent is prnctially 
without any remgnizable guide borizon. The fault plane is strongly 
slickensided; the direction of movement appears to have been side- 
ways rather than vertical, but the rock does not preserve the scratches 
well enough to show towand which side the movement took place. 
Under t,hese conditions the continuation of the vein can probably be 
fnund only by mscnt t ing  beyond the fault, 

Farther wost on tho same level a drift about 100 feet long, follow- 
ing the vein, cut mother transvem fault similar to the eastern me, 
hut dipping in the opposite dimion. 
On the 115-foot level a 40-foot drift has been t n e d  off to the 

southwest amd a 100-fmt drift to the northeast. In the western drift 
the ore is said to he cut off by a fault, beyond which the vein hns 

, not been traced. In the eastern drift the veln is cut off by a trans- 
verse fault, which, if identicaI with that an the 215-foot level, may 
be expeded to cut the vein on the 815-foot level about 300 feet from 
the shaft. It is doubtful, however, whethor these two are the same 
fault, for if they am they should have displaced the vein almve the 
115-foot levd, which apparently they have not dona 

A raise has been driven from the Ilbfoot level ko the 60-foot 
level. The 80-foot level runs northeastward for about 15 feet, and 
much of the om above it has bmn stoped out. The ore has not been 
traced southwdward from the shaft, and this suggmts that it is 
cut ofl by the southwestern fault. 

The avemge tenor of the ore is not known, for considerable pa& 
of the several large shipments made mere hand picked. Sixty-six 
tons of ore treated in 1911 at the mena mill we reported to have 
given an average free gold content of $81.50, and 74 tons treated at  
the Gaden Island mill, at Fairbanks, are said to have yidded $104 
in gold per ton. According to another report, the ore is said to run 
about $40 a ton in go1d.l Th? causes for these differences are not 
fully known, but, so far as could be learned, the controlling factor is 
not depth below the surface. 
-- - - - 

1 Eng. trpd Mln. Sour., vol. !I%, Mo. !% June 20, 1012, p. 1291. 
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For m e  time the am from the Newsboy mine was shipped to the 
custom m i l l s  at Cbena and Fairbanks, but late in the fall of 1911 u 
5-stamp Rend? mill was b11ili at tha mine. Seepage water pumped 
drm the mine was first used in the mill, but the supply was not en- 
tirely adequate, and in 1912 the mill was moved ts a point on Cleary 
Creek near the mouth of Willow Creek, a t  Rn elevation of more than 
600 f&t b l o w  the mine. Tha work of rernovnl hsd not been com- 
pleted by the middle of September, but the mill was probably 
running again befm the end of tho year. The new site, is over thm-  
quarters of a mile from the mine, and-it will bo n e m r y  to ha111 the 
ore in teams. Water will be supplied from a 6-inch driIl hole 100 
feet deep in amounts which the operatom hope will be adequtbte 
throughout the year. 

The mill is equipped with a batby of five 1,000-pound stamps, 
nnd a No. 2 Deister concentrator is used for saving the heuvy min- 
erak in the tailings. The mill superintendent estimates that 10 to 12 
tons of ore can be milled a day, at a cost for both mining and milling 
of $7 a ton. If this estimate is correct, lthe wsk will be much less t h ~ n  
that a t  any of the other propertics examined. l'ITd, costing about 
$16 a cord, is usd for fuel. 

About 500 feet northeast of the Newsboy is the so-called Nowshy 
Efimion shaft. The faulting af the vein at the Newsboy makes it 
impossible to tell whether the m e  vein is mally continued in tho 
Newsboy Extension. Certainly the strike of the two veins is not the 
same, for that at the Newshog strika N. 40' E. and dips 73" NW., 
whereas that at  the Newsboy Extensk sltrikea N. 15" E. and dips 
77" nr. 
T h e  Newsbq Extension mine has not been worked for some time, 

and in 1912 the shaft was nearly full of wafer, which prevented 
examhution of the undergrct~~nd worlrinp. ThB operatars report 
that the shaft is about 115 feet deep and that short drifts have been 
turned off both to the north and muth n t  the 60-foot level. The 
countrg rock and ore, as seen on the dump and in the bins, is ap- 
parently much the same as that from the Newsboy, except that it 
contains even 1- quartz. No arxurah determination of the gold 
tenor of the ore has been made, but it is said to be a h u t  $15 a ton. 

Gomectad with the shaft house at the Newsboy Extension is rt 

5-stamp mill built by a Fairbanks company, The stamps weigh 
about 500 pounds, and it is reported that the mil1 mn cmsh about 
8 tons of om a day. The machinery, how~ver, i~ very light to treat 
rock so hard to crush as that from this mine, and its opertbtion has 
bsen dilTicult. The mill stands so high on the r i d g  that little water 
ia available, and the supply, which has been obtained by pumping 
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from the shsft, hss npparently not always been adequate The a i E  
has not been in operation menfly, 

ZW)OILbDO QKIZIIEEX v&xum. 

Wttle Iode pmpeeting has been done in the Eldorado Creek basin, 
but the general geologic conditions them appear to be sirnjlar to 
those in &ions that contain aurifemua veins. On the Rose claim, 
which lies a b u t  a quarter of a mile ~011th of the Newsboy mine, an 
adit 180 feet lcmg has been driven on s, quartz vein about 1 foot 
wide. Two tons of the ore, milled at  one of the custom mPUa at 
Fairbfinks, are said to have contained R large amount of concen- 
trates, but no &atemant as fo their averam gold tenor has been 
published. '1710 property, not beinfi in operation at the time of the 
writer's visit, wna not examined, so the dimtion and the character 
of the vein were not determined. 

Prindle reported in 1900 that auriferous quartz had been found in 
a shallow prospect pit sunk a t  an eIevtltion of 1,775 feet near the 
head of Last Chance Creek. No work has been done on this property 
recently. Farther west, at an eIevation of 1,400 feet, near the forks 
of Little Eldondo Creek, Wndle nokd in 1909 a short tunnel trend- 
ing S. 15" E. Soma work has beeh done at  this place mare recently, 
but the cIairn was not visited by the writer, and details concerning 
it are lacking. At an indefinitely locatad point; near tile head of 
Spruce C m k  a I d e  said to carry about $12 a tan in goId is reported 
to have been opened up by a shaft 150 feet deep. This property 
was not seen by the writer, and no hrthar information ~oncerning 
it we9 obtained. 

no- FRglCE V b t t E I .  

The northern slope set the head of Dome Chek valley is cwwed 
by claims belondn~ to the Reliance Mining Co, and to people inter- 
ested in that company. Thew claims form two parsue1 -rim. The 
northern series, namcd from west to east, comprises the La Rose, 
Wild h e ,  Sm, IJTaterbury, Carnation, and Inspiration claims; and 
iha southen series, which extends frwn a point near t~he middle of 
the m~~thefn Ibe of the Sm t o  the middle of the southern line of 
the Carnation, consists of the Waverly and Chief claims (fig. 18). 
Three main veins have been found on these properties, two trending 
nearly enst and west and dipping north, and the third trending X. 550" 
E. and dipping 5Qe NW. The northern of the east-w& veins is 
called the Soe vein and %ha southern the Wild Row vein. The two 
converge toward the east, so that whereas near the w&md line of 
the Soo claim they am 135 feet apart, at  the sastgnd line of that 
claim they are 80 feet npart, and a t  the end line hetween the Water- 
burg and Carnation claims they are said to be less than 20 f& aprL 
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Of thw tblBB veins the Wild Ro63e has been most developed and 
hss Jridded the grwtast amount of gold. An inclined shaft an the! 
end line between the Wild h e  and Soo claims has been sunk 100 
feet and drifts have been turned off to the east at the 50-foot levd 
and at the bottom. 
Much om has been 
stoped from the up- 
per level: and milled. 
The vein followed ,* 
by the drift at the 
hwrn of the ahaft 
is said to h a spur 2 
from the main vein, 4 

and the l a t h  is sup 
posed to be in the 9 
rock on the footwall 3 x 
s i d e .  Twenty-five n? 

feet east of the milas 
' 

of the ghitft an open -- 
cuthasbeaarnadeon a 
the vein and the om 
has been gtoped out 
underhand. 

A little southeast 
of the open cut a 
t u n n e l  wns driven g 
eastward for about 
100 feet, to a point 2 
where it  intersected 
the vein a@ in 
tha ahaft and open. 
cut, and from that 
point a drift was 
turned back at an 
acuk angle westward 
on the vein and the "- 

ore 1Jtoped out for 
n b m t  35 feet The 
drift was carried 
eastward fFDnr the intersection of the tunnel and the vein for about 
100 k t  to a mom vein trending about northeast-southwest and dip- 
ping 40" BE. Where it was first cat this cross vein was verJ7 narrow, 
but at the bottom of a winze 20 feet deep, sunk near the intemction 
of the veins, it was 3 feet wide. The gasbwest vein is s h p l y  cut off 



by the crrws vein, and its continuation in the rock m the hanging-wall 
side of the latter has not yet h found, The wall mlw of the m s  
vein are much. dickensided, but &the amount of movement can not be 
determined. 

The main openine on the northern vein, the Sm, are on Oha end 
line between the TVrtterbury and Soo claims, near the mter of the 
$00. At the end line R shaft 100 feet deep has been sunk and a short 
drift turned OR to the wesi; "She vein dips about 68" N. In the 
center of the S m  claim a tunnel, now mved, crosscute the northern 
vein. On the end tine betwean the Waterbury and &mation claims, 
near the: 1,800-foot saddle on the ridge running west from Pedro 
Dome, severgl shallow surface pits have disclosed quartz float that 
is believed to h&ve came from the vein, but no mining has k n  done 
at this place. 

The scr-cnlled Chief vein, which trends N. 60" E., travemes parta 
of the Wnterbuv, Chief, and Carnation claims It baa been opened 
up st several places by shallow surface pits, but t h e  have mved SO 

badly that the vein could be seen in only one of them--o. 20-font 
shaft n t an elevation of about 1,900 feet. This vein is nearly pareIIel 
to tho cross win in the eastern tunnel near the shaft on the line 
between the Wild Rose and Soo clains, but it dips northwest, 
whereas the c m  vein dips southeast, 

The specimens of om taken from all them claims are strikindy 
alike, the ore from sepamte pits showing no greater diflerences than 
the ore from diflerent parts of the same pit or drift. Much of the 
qltadz has been subjwted to shearing, so that it is " sliced " and its 
individurl p l a h  am elongated 1ense.a Crystalline quartz occurr; in 
considerable amounts, not only in small drasg cavities, but also else- 
where in larger amounts, prodacing a typical '' comb " stmcbre. In 
one spwimen, which waa taken from the dump and who* location in 
place is consequently not known, a small stringer of crg.stalEine quartz 
wcurs between schist and a feldspar-quartz igneous m l r .  

&Id is the only valuable mineral in the ore. It is v s q  
bright and commonly occurs in cqshlline aegregsh, some of it in 
the midst of had,  glassy qnarte, some in the more porous zon- near 
the schist, m a  in the m m h  and crevices between the fractured 
quartz grains, and some on quartz crystals that project into dmsy 
cavitiea It appears to have been introduced at  different times, but 
there is little question that much of it was depmited conhparan~-  
ously with tha rest of the aein material as free gold and w m  not 
leached' from sulphidw by svficial pmcmes. At several places 
where faults occur the gold fins been dragged out and forms thin 
metallic plates on the slickensided surface, showing plainly that it 
was in the vein prior to the faulting. 
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The richest gold are is reportad to occur in 8hoot.a that pitch eastr 
ward This is the d i d o n  of dip of the crow vein in the tunnel 
noted on page 191, and it is by no means impmb~ble that the eh&er- 
ing incident. to the mooement parailel to the fault -pied by thin 
vein map have opened up the older vein and permitted the access of 
new gold-bearing solutions. Whether or not this interpretation is 
correet, the older vein is said to  be much richer near its cantact with 
the northeast-southwest vein. These shook, of which at least two are 
known in the p r e ~ n t  workings on the Soo, rn reported to be abut 
20 feet wide. 

Several detaminatians by local m y e m  and by the Selby Smelting 
and Refining Co, of San Francisco show that the gold has s finen= 
ranging from 0.823 to 0.848. An assay made by the Saa Francism 
firm of a 50-ounce sample of bullion gives 824$ parts of gold and 149 
parts of silver. This indicsw thst the bullion is w&h a little more 
thun $17 Icn ounce. 

Sulphiderr form but s mall part of the vein maMaI. A -11 
mount of atibnite in mgng places and same large m a w  am 
reported; none wem seen, however, and their relations to the vein 
were nok detemlned. In addition to the more 116ud suIphid~4 the 
vein contains small quantities of tstmhedrite (aulphid~ of silver, cop- 
per, and antimony), with which some p l d  is in2,btely mixed, the 
two having been deposited contempmneoudy. Copper mlphides 
are extmnely rare. 

The gold tenor of the ore, estimated from the material now being 
mined, is very high. Much of the om treated a t  the lmal mills has 
yielded $50 to $60 or even mom to the ton, and mill m s  on 8 to 10 
tons of om fPbm the rich& pmti011~ of the vein have given r e t u r n  
of over W0 a ton in gold. 

The om from this property was formerly tmtsd at  one of the 
custom mills, but in 1912 a smali 8-damp mill of l m l  manufacture 
was instnlled. T h i ~  mill, which is equipped with 250-pound stamps 
and has a capcity of only about 8 tons of ore a day, is situated near 
the Wild Rose-Soo ~ h ~ f k .  Water is supplied m i d y  by pumping 
from e sump at the battom of the shaft; and at tbat elevation so little 
is ewilable that it has not bmn possible to isrzn the mill mum t h a n  a 
few hours a day. The om ss delivered from the mine is cobbed by 
hand hfom it i8 delivend to the hopper for automatic discharp to 
the battery. ft is c r u ~ h d  in the stamps to 30 mesh and is then 
ptlwd over tbe plak.  No appliance is used for colIecting the con- 
m t r a k ,  the tailings being discharged d i d y  from the lower end 
of the plate& 
Amdig to the manager, nearly 80 per cent af the gold m v e r e d  

is caught in the mortar b x ,  the =mining 20 per cent being found 
€MHl-Bolt, 5!2b%18 
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mn the p lda  All the gdd m l g m s t e s  kafiily'and little or na 
base material iu p m n t  ta contaminate the mercury. Tho+ no 
detsrminstion of the amaunt of @;old lost has k n  ma&, the amount 
of free: gold lmt in the tailings is probably m a l l ,  for the lower end 
of the plates is very clean, but a p d  deaI of the gold in the safphides 
end other heavy minerals is probably lost 

The pr-t site of the mill is go dissdmnzageons that a new site 
has been c h w n  on Dome Creek below the mine, and a -new mill, 
quipped with two Nimn stamps, is expected to be in opemtion by 
the close of 1912. Although this situat.ian wiIl  n e t a t e  tramming 
the are for some dist~nce, the advantga of a continuous supply of 
water should more than offset this charge,. 

On the ndga aetween Dome Creek and the lower tnmbry of 
Beattle Gulch, at an elwntion of a h u t  1,200 feet, a 30-foot shaft 
hw heen put down on the MasIra FIyer claim. Not enough work has 
been done to indicate the nature of the om, but it is reported that 
auriferous quartz bas beea fond and that further prospecting will 
be done. 

HaIf a mile nodhast of Dome City, at an elevation of abmh 
1,000 feet, mme prospecting bas been done at two  shaft^ sunk on 
the Mother Id@ and contiguous claims. The w&ern'~heR was 147 
feet deep, and at its botfam a short crosscut was run east~ard.  The 
e a h r n  shaft, 200 paces east of the western, was sunk 215 feet, the 
first 60 feet though muck and the rest through rock, no gravel 
intervening. In 1912 2 t h  shafts were almost filled with water, so 
that the u n d w u n d  workings were inaccessible, but the material 
on the dump indicates that no lodes similar to thase now prductive 
in the region have been found. The material ia interesting, however, 
as it shows a somewhat graphitic limedone rather heavily impregnated 
with disseminated &phidm The metallic mineral is mainly i n n  

, p#te, but the rock also contains a little copper pyrite and soma 
arsenopyrite. Some fadting has ooenrrd subsquent to the deposi: 
tion of the snlphides, for weltpolished planes with mirror-like sur- 
faces formed by both sdphides and country m ~ k  me by no m a n s  
nncvmmon. 

PAVLF PAZZST. 

m E B l C E U  MIHE 

About R mile south of Ridgetop, on the etwbm slope of VanIt 
creek valley, are claims forming what is Imdlp known as the 
M e r i c k s  mine. (See fig. 18, p. 191.) This propew has keen de- 
velopd by two shafts--the western, at  an elevation af  bout 1$25 
feet, and the eastern, at  en elevation of about 1,350 feet-both sunk 
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on the m a  vein, The vein strikes approximately N. 70" W. and 
dips north at varying angles. 

The w&rn shaft is a little more than 300 feet deep. At the sur- 
face the dip of the vein is abor~t 70" M., but at the hottarn it is 
about 45". On the 100-fmt level a 50-foot drift he8 been turned off 
to the w s t  The vein in the face of the drift is about 33 feet wide, 
but as the d j m n t  shattered schist is alm mineralized, a somewhat 
greater thickness of rock may ;be profitably removed in mining. The 
junction between the vein and the schist on the hanging-wall aide is 
a s m d h  fsult plane, From the other side of the shaft, a t  the same 
level, in a 15-foot drift. extending west, the width of the vein changes 
abruptJy and much of the material mined seems ta represent merely 
a shattered zone in the country rock. Some stibnite occ~trs in the ore 
and is apparently more abl~ndant toward the foot than toward the 
banging wall. 
On the 200-foot level drifts have been run 190 feet eaRt and 30 fest 

west, The win appears rather weak ~ n d  in p11m the quartz is 
merely of knif+blrrde thicknem The iron-stained shattered zone. 
however, continues with a width of several feet. A crmxut has been 
driven into the hanging wall and a granitic rock d ix lced  at a dis- 
tance of abaut 50 feet from the shaft. 

Below. the 200-foot level t .h~  dip decreases greatly until, at the 
bottom of the shaft, as previously noted, it is lsbont 4s0. On the 300- 
fbot level rc ~hort &rift has been turned ob to the wwt. A crm~cut 
into the hanging wall, however, affords the k t  available informa- 
tion as to the geologic conditions. The wall of the lead, which was 
followed by the shaft, is, as in the upper levels, rt smooth, slicken- 
sjded plane developed on a hard quartizitic rock which appears to  havo 
been afle~ted by eontnct metamorphism. A few feet north of this 
plane is a sharp ,break, marked by a much slickansided surface on 
which the striations are vertical, beyond which is s fine-pined 
granitic dike a h t  7 feet wide, bounded on the north by another 
fault plane. The granite is so much decomposed that it is almost im- 
passible to pick up piecw of it. Mmt of it is light caIomd, but it 
weathers to a rusty yellm, small dark spots here and there repre- 
senting the ferromagnesisn minerals it originally contained. Re- 
ymd the northern h u l t  is a dark, grew, and somewhat graphitic 
schist shawing innumerable small slip faults, which trend in all direc- 
tions, but are broadly parallel with the dike. Though the under- 
p ~ u d  workings do not show the deposit mfficientfy to permit the 
dution of many of the problems, they give the irnprdon that much 
of the material regarded M om has been mineralized throtrgh its 
propinquitg to the panits. 
In the eastern shaft, which is 100 feet deep, the dip of the vein is 

about 80" at the surface and d m  not materislly decrease in depth. 
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So  granite was r e c o p i d  undeqmund or on the dump, but there 
is s hard compact rock that pmbabIy beIow to the group a1 W n -  
stones. Mindbat ion  seems to have taken place along a shattered 
zone and to have impregnated the m k s  in the vicinity. This none 
dips much, more- steeply than the countrp rmk nnd ewwquentlp 
traverses diffemnt rwks in different park of the mine. Most of the 
material penetrated by the  haft is a brown, heavily im-stained 
quartzom mk. This ruck is very different from the auriferous veins 
so far descrihd snd appears to be a bremiated and mineralized schist 
Tather than a distirict vein, Ham and them in thig broken-up mate- 
rial nm small v u p  containing qnartz nmny of which am 
coated with oxide of mampneme. 

None of the other properties in the Vault Creek basin were exam- 
ined by the writer during 1812. B r d s  ' writes: 

It is said that about 280 feet of Bhaft and BO i& of drlftlng wna done on a 
property near the di14dc between Wildcat ~ n d  Vault creek% own& by HoeI 
Brow., JohnRon & Wltmer. C u m t  reports are tv thefeRert that n 30-font I ~ R V  
carmln~ low gold vnlnee and a richer velc 8 Inchas to 2 imt In width have been 
found nri thlrr property. 

1 Om from a property near Ridgetop, owned by Cherlm Thrift, is 
reported to have been milled at, Fairbenks and to have yielded $11 
a ton in p l d .  No details of the manner of m m n r e  were learned. 
No active; work appears to have been in p r o p s  during 1912. 
In the basin of the first tributary of Tms~~llre Cmk from the south, 

west of Independence Creek, two lades have heen exploited, but 
according to available reports no considerable amount of developmnt 
work has h e n  done. Near the mouth of this creek, on the eastern 
slope of the vd ly ,  a gold lode ia mported to have been lmn.ted, and 
south of it, near the haad of the basin, R, lode carrying mainly stibnite 
was found. Specimens of the ore from both loc~lftiea mere smn and 
a p p e a d  to be of high grade. Some silver minerals are reported to 
occur in the l d a ,  but their compmitian was not determined. 

Several lode pmpectsr were examined in the GoIhtrearn basin at 
the head of Sheep Creek, near the summit of Ester Dome. (See 
fig, 18, p. 191.) Interest in prospecting at  this place was excited 
mainly by the Ending at an elevation of about 1,950 feet, in the 
mddle nearly north of the triangulation signal on the surnmit of the 
->-- 

i l rooka,  A. H., Tbm mln8Bg i n d m  ta 291I: Bull. Q. S Oeoi. Burrmy No. 624 
l@t2, 821 



dome, of a large quartz bowlder libemllp splotched with gold. Thia 
hewldw, which lay on the surface, measured abut 3 by 9 by 1 to la 
h t ,  Most of it is hard, white, glassy quastz, which, according to 
reports of pmsphrs w h ~  have eanlpled i t ,  carries no gold. On one 
ince, howwer* it is pepped with particles of gold, mme of which 
am a quarter of an inch in diameter. It is suggested that the surif - 
emus part may represent one wall of a vein formed subsequently to 
the main Inass of the quartz. 

When the bowlder was found the wgim wes vis i t4  and staked, 
and several pits mem put down. In the same saddle two claims, 
tha Blue Bonanza and the Midnight Sun, were located, and an in- 
clined shaft with a dopa of 35" has k n  sunk near the end line be- 
tween them. In the upper part of the ahaft an '18-inch vein of 
qtrsrtz was discovered, but it gradually narrowed with depth until 
at  the Sottom i t  was lss than a quarter of an inch wide. There are 
mvernl fractureg however, which the omm intend to follow farther, 
in the hope that the ore b d y  wilI again widen. 

Two distinct periods of quartz-vein formation are apparent at 
thie place. The older quartz is cunsiderrrbly cruahed and conhinu 
cavities o p e d  ainw the mushing. The younger quartz is most 
readily mgnid by its well-formed glassy crystals and by its 
bended structure, parallel to the walls. The younger veins contain 
considerable d e p i t a  of sulphides, mainly galem, pyrite, and m e  - 
stibnite, which. occur predominantly along the walls parallel to t.ha 
vein and in the interstic- between the well-formed quartz wstal~ 
Whem weathering has broken down the milphides in the youngPr 
quartz it is covered with a thick coating of iron oxide. Gold ia here 
end them visible' in the rock both near to and remote fmm the areae 
of sulphides. Without doubt, the gold seen in some specimens of the 
ore was introduced contemporaneously with the sufphidee, but that 
seen in other specimens was probably introduced earlier. 

Considerable silver m u m  in the ore. One of the owners reported 
obteining 3 p i n s  of silver and 1 grain of gold from an ounm 
of rock. T- in the laboratory of the Suwep prove the silver min- 
eral to be tetrsbedrite, a sulphide of silver, copper, and antimony. 

Half a mile south octhe shaft just described, at sn elevstian of 
about 2.,395 feet, an open cut and an indined shaft abont 12 feet deep 
exposes what seems to be a Iarge body of minemlizd quartz, the 
tenor of which is probably low, although samples have not been cam- 
fully W. The vein trends a h t  north and swth and dips about 
45' E. Not mom than a quarter of a mile south of this place, near 
the 2375-foot pinnacle, mom or less lms-;shad mass- of quartz, 
some of them over 6 fest in diameter, are e x p d  in a zone running 
north and south. The quartz is wmpact, little shattered, and glrtasy 
and does not look particularly promising. Little work has been done 
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at this place, dthough a large amount of quartz has bean broken 
down and scattered around. 

ImmediataIy west of the sigma1 on t h ~  top of Ester Dome, at an 
elevation of ahout 2,425 feet, a, vein known as the Farmer lode, 
trending north and muth and dipping about 40' E., ha;s ban disc 
closed in an incIined &aft abwt 15 feat deep. Tbe vein cuts the 
schists and is in t,~lrn cut by many small faulh, It appars to be 
lens sbsped, for it tapers out t o w ~ d  the bottom and toward the norhh 
wall of the cut, Sulphides, mmt commonly pyritm, are present, 
though not sbnndant, Gold is visible in the rock in a quantity 
which, though not acrmrately determined, is d c i c u t  tu warrant 
further prmpeetieg and sampling. 

A quartz vein reported to  haw bean found o a  the m~hwtern 
slope af Sheep Creek valley at  an elevation of +ut 1,500 feet was 
not v is i td  the wrikr, and no adeurate data as to it were procud. 
In Itha Goldstfeam basin between Big Eldamdo and Twin creeks 

3ittte lode mining has h n  done, and D ~ B  of the several properties 
have been visited by the writer. In the Engineer h k  k i n  pros- 
pecting has been done near athe divide betwee11 that stream and 
Columbia Creek and on Little Blanche Creek, a tributary of Engi- 
neer C m k .  Near the head of Fox Creek F m n  &.Shad, it is 
reportad, opened up a vein cam considerable dver-bearing 
galena, as well a s  gold, and near the month of that stream a gold 
lode has been praapected. A lode has hen located by Isaac Ogram 
on R m  Creek, d tributsrg of Gilmom Greek, and a lead carrying 
considerable galena and stibnite has h opened up by John Night- 
ingale in Steamboat Creak valley. Near the head of Granite Creek, 
Bumh dZ Anderson have been proqxating s vein from which 43 tons 
of ore are said to have hen tested at one of the cvstoms mills. 30 
btatement as to its gold tenor was procured. 

Rddozo  m&w.-North of the junction of Skaogy and Twin m k s ,  
at  an elevation of 1,760 feet, a shaft has been sunk on the Rainbow 
claim (fig. U) on n vein that trends nearly east and west and &nda 
practically vertical, its dip being in most dsces more than 89" S. 
The 1 d e  has been prospedd by means of shaUcm pits for several 
hundred feet, and in this di-nce it is appamntly unhulted and 
fairly uniform in character. Most of the cumtry rock is c chi st, but 
in a pit 300 feet em€ of the shaft the win clearly cuta h e - p i n e d  
nanporphyritic p n i t e  with rr sharply defined contact 

The shsft ia vertial and is 100 feet deep, and drifts 125 feet and 
146 feet long, mpxtively, have been turned off from it to the emt 
and ta the d In the e r n  drift the win is very regular in 



width, d i d o n ,  rand composition. It cuts across t;be mantry rock, 
which,here mnsists of schists and quartzites. Both walls are well 
d&nd and am marked by fault planes. The d &nd~ well. so 
that na timking is n-q in the drift. 
In the western drift the conditions are more complex. A short 

distanca from the shaft a narrow granite dike, dipping 40° E, a p  
p a r s  in the footwall. This dik~ cuts across a small quartz h e r ,  
which dips westward, but the dike is in turn cut by the main I d a  
nnd has not otn  found on the hanging-wall &de. Evidently it was 
faulted before the main vein was formed. On the walls of the dike 
is some quartz which mrks the most acidic phase of the igneous 

P r o m  IB.-Sketcb map showing lwatlon o t  l& prorpects in 
Twh and BLodpg C m k  vallem 

&. The @te is so badly decornpo~led that it falls to pieces when 
handled, and on amount of its softness m l l  slides have occurred at 
pl>laces where the ore M e d  an the granite as a fmtwall, lmvhg open 
~pacea 1em than a foot wide and 2 to 3 feet long. 

The countrg. mxk for a ghort distance west of the mall granite 
dike is whist and qasrtxits, but for 40 feet farther west along the 
footwall it is s soft, greasy white pupl ike  material, which flows 
almost like clay. This material Imks like a thoroughly decomposed 
granite, but hsts ahow that most of it is s finely cominuted qua& 
and that ody a small m o u n t  of it is aluminous. Still farther mest 
the main lode i s  tranwcted by a small fault which offsets it abmt 
a fmt to the m t h .  Beyond t h i ~  fault, which is nsar th8 end of 
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the drift, granite* apparently part of rs aonmderab1~ mase, is man in 
Ihe hanging wall and in the roof on the footwall. Near the margin 
of the granite on the hanging wall is rt border phaee of quartzitic 
material which has appmntly been produced by mbbt rnetil- 
marphism. This granite clearly wm mrlier than the ore, nnd had 
cooled, ~ m l i d a ~ ,  and been frtdtsd b e f m  the vein filling waa 
introducad. 

The richest om of the Rainbow mine is qorted to ocxur in a hoot 
which dips about 46* E. Too little development work has been done 
to ehow whetber this dip is general or is cheracteristic only of the 
dngle shoot that has ken found. The parallelism of the shoot gnd 
the small granite dike noted in the west drift near the bresst, how- 
ever, suggests s m e  genetic connection between the two. 

The 17ein material mmies, in addition to the more or less glassy 
quartz, a con&deraMa amount of sulphida Pyrite, arsenopyrite. 
plena, and sphalerite have been recognized in it, and possibly some 
others might be detected by chemical tests. The wlphidas am almost 
entimly confjPed to the vein matarid, but in a few places they ocmlr 
in the countrg mk. In such places the mlphide is genemUy pyrite 
in sharply crptdlirre unoxidhed c u k  Visible gold is rather rare, 
though the owners of the mine repork that the value of the ore lies in 
 it^ free gold md that the mlplbides do not carry. much gold. The 
average tenor of the ore is not known with certainq. A mill run of 
a slunpIe of 18 tons of om is reprtd to have shown a gold content 
worth $88 a tan, but this waa probably elected rmahrial. The h e -  
nem of the gold as determined in two 8-p repM by F. W. 
Hawkins ia 0.88& and 0.889). 

The machinerg for a t w o - s b p  N h a  mill WBS a x p 3 d  to d w  
More the close of 1918. Much mom undagmnnd development will 
b necemry befom the veins can f u d h  a constant supply of om for 
the mill. 

Pmpsrth saat of thu Rdnbm mh.-A hart d h c e  northtmd 
of the Rainbow mine, at an elevation of about l,825 feab 8 10-fmt 
shaft has d i s d d  a 2-foot quwh vein which sppaam favorable for 
further exploitat.ion. The vein strikes nearly eost and west and dips 
steeply south. The om is mainly & a t b e d  and shared milkg quartz 
containing only B small amount of sulphidss. 

Sear the m d  a quarter of a mile sad, of this &sf4 at an elevation 
of 1,975 feet, is s small pit which has ken ahndoned for some time. 

p l d  is raported to have been found in the sllide rock near the 
d ~ m ,  but at the time of vieit the pit bed caved so badly that it was 
i m w b l e  to determine whether them was at thiia locality B. definite 
lead in p1,laca 



OP the Moonlight claim, at an elevation of 1,900 fget on the mth- 
em s l o p  of the vnUeg, is e, &a& about 56 feet deep from which has 
been turned odF a lkfoot drift. The vein here rolls a little, but has 
e fairly steep dip to the north. It is about a foot wide and is aaid 
ta carrg cansidemb1e gold in some of the slip seams. The quartz is 
broken into wedgeshaped b h h ,  the thin edges of which overlap. 
No faults wee seen in the smaIl portion of the vein so far uncovered 
The vein material is mainly quartz with a Iarge amount of sulphides, 
and the country rock is quartzite =hi&. h p e c t  pits ~ B V B  been 
sunk at inkwale west of the shaft, and \vein material can be t m d  
to tohe pgranite area above the junction of Twin and Skoogy creeks. 
East of the shnft, along this same trend, the Sunlight c1itim has been 
staked. Little work has been dme on this claim, thongh, mmrding 
to report, the vein hwa h locatad on it by means of ahallon* 
prwpect pits. 

Korth of the Maonlight lode a claim has b n  &&d By Z m m -  
man and others on the supposed eontinnation of the Rainbow lode, 
and a &ort open cut has been run into tha hillside wouth of Twin 
Creek at  an elevation of a b u t  1,700 feet, The strike of the Iode is 
not mn&mt, appearing to swing from east-wmt toward north-south, 
and the dip a h  changes horn north to east. Assays of ore from the 
dump containing considerable sdphidebearing material are said to 
have given returns of $12 in silver and $4 in gold to the, ton. Under 
present conditions ore of this tenor can not be profitably tmated in 
ihis negion. 

At the m e  head of Twin Creek W. Jackson and others have 
suns a number af pmp& holea In a pit above the mad, at *n 
elevation of about 2,600 feet, a large amount of quartz cuts the 
greenstone-like schists that form the country rock The qualm shows 
almost no sulphide mineralizetion. No truskworthy detemiiationa 
of the extent or tenor of this l e d  have been mede. It is probable, 
however, that its gold tenor is low, for the quartz differs decidedly 
in appearance from that in the rjch lodes. 

P r a p d e s  we8t of the Raidow &ne.--The Apex claim, which liea 
adjacent to the Rainbow mine on the west, has been prospected by 
shallow pits that have revealed a win having an eastward-dipping 
shoot of ore, apparently the extension of the Rainbow l e d .  No ore 
has h e n  p r a d u d  fm this property, and not enough deveIopment 
work has been done to expw the vein mtisfactorily. The proximity 
of the lead to the granite indicata that granite will probably be en- 
countered in the undergmund workingr?l a mther ahort digtun- below 
the surfsoe. 
In the p n i t e  arm, near its northern m t &  with the schist, at  

the mouth of Skoogy Gulch, Peter h p f e r t  has driven a short adit 



202 LODE BbIHTXPQ WBlLg F-I. 

on a nearly vertical %inch stringer of qna* which appears to cut 
the granite.. No om has been milled from this property, and although 
the materia.1 k~ said to carry some free gold, it Imks bam~ 

A short distance up Skmgy Gulch, below the road croasing, a tnn- 
lie1 about 200 feat long hsa been driven N. 10" E. According to 
report, much of t.ha materia1 encountered in this tunnel is mineral- 
izgd, but except for a few stringers and immediately rtt the face 
there is no distinct vein. The small stringers are transversa to the 
direction of the tunnel. At the and of the tnnnel a, strenglg marked 
fault plane trends about east and west md dips deeply north. S0ut.h 
of the fault them is from 6 b 8 inches of vein mabrid, which, how- 
ever, has not been testad for gold. Some gouge oamrs along the 
fault, 

Still fnrther up S k q y  G d d ,  at an elevation of 1,760 feet, a 
short tunnel has been driven on a ledge said to carry considerable 
plena. This property was not examined in 1912, as no work was 
in progress. Another elem lode is said to have been found west 
of Skmgy Qnlch a t  an elevstion of about 1,796 feet, near the no&- 
ern contact of the mthern pnita mas The ore is reported to lie 
nearly flat, but this attitude is said to be due to d o d i U  creep, and 
prospecting has not yet progregsed far enough to disclose the real 
trend of the lead. 
On the hillaide m a t  of Skoogy Qulch eonsidembl~ prospecting has 

been dona in the past, but during the summer of 1912 no mining was 
in progress on any of the claims. The shafts and tnnneki wem no 
longer accessible, and the fallowing statements have been taken from 
reports by Prindlql who visited the region in 1909, wben mme work 
was being done. 

The proapecta in ISBoogg hlcb,  IncludLng tbe North Bbr, Wt9t Btnr, B; R., 
and other locatlone, are a13 in whist dome to intraslve &a. * The 
1 oclt In whtch the rninhg developments have been camled out Za qnart11te Wet 
and quart&-mica whist ntrlkfng nortlleae. The rock is somewhat metarnor- 
phoW by the contact influence of the inmsive rocke, an influence shorn by 
the presence of a lam amount of btotite and some andaluslte, While wme of 
the whist Is very mlcaceoue. much of ft fs a denae blwky gnartslte wblat. A 
mall  dike about half an lncb tbick UI one of the tunnels ~ h o m  the & l o w  
of the immua idnence. 

Auriferous gurrb veins are reported to Mve bew~ traoed on this Iw.eeternl 
slow of Skoogg Udcb tor 6Ml to 800 feet. At one loealltg, whem m~rPam pm* 
pectlng in 19138 had dlmvered an aurlfemns &Inger about 4 inches tt l iCk,  
togewer ~ 4 t h  aeaera1 smaller aurlierom Wrinrnrs, mme of tbem along the 
folnt planee of the schlat, a &aft a h n t  86 feet deep and il tunnel about 200 
feet long h a s  revealed in 1908 a considerable number of Btmma Rome of them 
barren and some of them m g  hlgh values. 

The rein regadd an the main lode strilrea nortbwecrt and 1s ndd b~ average 
sboat 8 f~ in thlcheaa 8eveml h u r i d ~  ieet farther in tbe same dlrectlm 
a  haft bas b m  mnk on s veh 10 to '12 t& thiek, whlcb mrrlm va:uea - 

LPrbd le ,  L X, ov. clt, pp, 223-224. f 
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The margtnal portlon of the porphydtlc granite mtalns in places a large 
amonnt of iron pytltm in the grnalte I k l f  and along the jolnt plan@. Iron 
mW mmrs dmllerlg along the Jolnt p l a k  of tbe eehfat at the locall@ of 
the aurYemnff quarts v e h  The granite contalns alm Borne pegmatitlc guarts 
and fd&par, rrccnrring ns ieldapffthlc velaa In quartz and quark veins In feld- 
m r .  1Ln mme of these velns both mardns are feldepac and the middle is  
q u a r k  The quartz p-t In them mnltic pmducts is gray and glasq-. 3r.n 
the quarts veins that have been o w e d  them is a Blmllar gray, glasay quartz 
and this la apparently barren. 'I'he aurlferotl~ qunrtz le  grayish whlte and 
opaqne. The reins of both the barren q u n r h  rrnd the aurlferoua quartz con- 
tain a small amount of feldspar. This 18 mmtljr kaoliaired, bat m lar as 
determined Is I1ke that of the  m a t i t i c  m n f t e  dikes n b v e  mentioned. 
Cavities mudded with quartz cryabls are rather common In the quart& The 
gold w a r n  partly In vlslble form embeddeu either wlth LYmonltiM crystals of 
pyrite or In the quarts. The anriferoue quartz contains a large number o f  
microscopic ~lqutd incluslone and ~ K I  far as obaemed baa been more or less 
shatterel Although It Is pos%lble that the nnrlferoue pyrlte and free $old 
were depmlteil syocbronously wltb tbe quartz, It seem8 more probable that the 
deposltlon of gold we8 aubsquent to a abattering of the quartr and ~nchronoua 
wlth the depoaltlon of pydte along the jolnt plan- lo the achlst an8 porphy- 
rltk W t e .  

TBfBUTAKIEB OF CRfPPtE  CREEL. 

ZETEB CEEBlL VAZLEY. 

In the Ester C r d  valIey (fig. 20) none of the p m q m t ~  have 
pat been developed to a producing stage ee~oept the property locally 
known rm the Hudson mine. This group of claims is on the ridge 
north of Ester Creek Mween Moose Qdch and Ready Bullion 
Creek, extending to an elevation of a b  t 1,600 feet. The place where 
most of the mining has beeo done is st an elevation of about 1,500 
feet. A shaft was sunk he- but in following the lead its mum 
hecame so cmokd that hoist.ing.wns difficult, so it was abandoned 
*nd s new shaft w s  sunk a short distance above, The new shaft 
i s  pl~nned to intemect the old worgings a t  a depth of 100 feet, but 
it will b~ mtinued below this depth sad drifts will b turned off to 
open stoping ground. The new shaft, which is vwtieal, was sunk a& 
the rate of about 3 feet a dray. 

Although the old shaft was no l o ~ r  in use in 1912, it was still 
accessible md afforded the bsst insight into the character and mode 
of O C C ~ C B  of the ore. To a depth of 40 feet the shaft is vertical," 
but fmm that depth dmnward the dip of the lead flattens, and an 
incline at an angle of 45O, turned ofl to the northwest, e h d s  to a 
depth of about 94 feet. The lower part of the incline had caved a 
little and at the time of visit the ventilation was poor. Although all 
the POCk is somewhat mineralized, there seems to  be no w d - d e h e d  
lode. A fault plane on the east side of tk shaft has apparently 
been taken as the footwrtll of the ore body, but so far as could be 
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learned this plane is not a tme  footwall, for there ie ma Mow it, 
and the only reason for cmsidaing it the M I  is that it forms a 
good ~ n ~ r f a a e  to mine ta On this fault plane is a varying thickness 
of gouge which shows well-markad striati- as d m  also the fault 
plane. Movemat in many &redions is indicated by the grooves and 
mtchsa, 

The connty rock is mainly a thinly laminsted dark w - l & n g  
chloritic schist, with the lsminae minutely crinkled. Numeraus small 

Fraomr W.-%Mb mmp nbowlng lml ion of  lode prmpactm in Fster Crrek rmlltl 
ma4 rldaltr. 

quartz veins, mnging from mera 6 h  to stringers an inch or so thick, 
cut the schist at high angles In addition to thaw narrow veina there 
are numerous larger masses of quartz having a more or lass bowlder- 
like sppeamnca These r n m  am composed mainly of had, glassg 
quartz, which ispfactically barren. Their sub are fairly smooth, 
nm .em or 1- cumpletaly enveloped in gouge, and sre usually wv- 
e m 3  with slickemides PdabEy many of these aalrsea were formed 
by faulting, but m m  nre probab?y old quartz lenses traversed by 
narrow younger veins 



At a few p l a a  quartzite foms the cuuntry rock. It iis usuaUy 
whib w brownish and consists ahnu& entirely of quartz. Silicifm- 
lion h a  appamtly affected the roek at a late stage, for recerntly de- 
posited quartz covers many of the joint planes and extends from them 
into the rock. The brown quartzite is stained with limonite, formed 
apparently by the deeornpmitiorr of pyrite, which is spamly dismmi- 
n a t d  throngh the mk, All the quartzites suggest pmxirn'iky to an 
igneoua intrusive, but the evidence is by no means wnclusive. 

The richest ore of this mine mum in the narrow qusrtz stringam 
which inteMb the country rmk in a11 directions. Them stringers 
usually mdhere h l y  to the country rock, so that the whoIe rnaterinl 
mnst h mined end milled. The gold in tb stringem is usually in 
small padiclg but in placm these are large enough tO b recogni~d, 
era1 underground, at a distance of 8 or 4 feet,. Snlphides m pmc- 
tially a k n t  from them veins and the gold o m r s  free. It is bright 
yellow and seems to lm more abundant near the walls than in the 
center of a vein. In the centam of the ~mll veins at many plttcw are 
cavities into which perfectly formed quartz crystal8 project. 

Although the gold occutx mainly in the narrow veins, nwemus 
particles of gold were found by panning a sample of the cumfry 
=hist from which nearly all pieces of quartz had been pickd. This 
result & o m  that mme of the schist is auriferous, but most of it t.hat 
lies remote from the small veins is believed to be practically barren. 

No estimate of the teno~ or extent of the material to be mined has 
bean made. Although very high gold a s s  have been &trained 
frwn pi- of the small qnsrtz oeins, they are of little ~ a l u e  in 
showing what the average are will yield, for a larm amount of schist 
and m k  of low g d d  content must be treatad when the mine is opened 
comrne~ially. Before an expensive mining and milling plant is 
installed the tenor of the rock far the width that must be mined 
::houId be ammtely determined. 

At intemls  on the hillside below the Hudson  haft are numerous 
pmspect pits; and several l a r p  qnsrtz bowlders, only partly buried in 
the mma A p ~ t  pit south and ra' little west of the main shaft, 
nt an alevntim of 1,400 feet, shows at  ib west end dark *hist similar 
to thst in the mine. East of this schist iis IL reddish-brown, much- 
d m m p d  p n i t i c  mck, and this is followed tow~rd  the ea& by R 

seam of goup and a well-marked fault plane, beyond which is more 
granitic materisl. The width of the exposum is only. about 5 feet, 
so that the extant of the p n i t i c  rock h the east is not Imown, but 
apparently it is not great. Slickensides have bean ahundrtntly devel- 

' oped along the Isult. The granitic material strongly mrnbles that 
at  the Fredericks mine near Ridgetop, already described (p. 194). 

Although the underground workings have not yet been carri~d 
far enough to yield a constant supply of om, a mill hea been hil t  on 
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the north d& of Ester Creek midway W m  Mmm and M y  
Bunion meek The d r u c t i o n  work had been mlrch delayed, bu6 
t.he miU was expected to be in raflning d e r  m n  nfter the 1st of 
Ochber. ma building is large enough for twice the present imtalf s- 
tion, which consists of a bstterjr of two N k m  stamps. Space has 
been resewed for concentrat,ing t91b1q but theg will not ba put in 
for m e  time, as, it is believed that mast of the gold in the ore will 
be momred in the mortar on the p I s k  Water will be obtained 
fmm a well driven near the milt, wbich is believed by the owners to 
be capable of affording s sufficient supply throughout the year. The 
om will be hauled by teams from the mine to the mill and stored in 
 bin^ until required. The distance Mwmn the two plama is about 
two-thirds of a mile and the differerne in elemtion ier about 600 feet, 
the loaded wagons having a downhill haul. 
On the north dope of Ester Creek prllIey7 a fifth of a mile east of 

t,he mouth of Moose Gulch, a prcqwt pit 20 f& deep has been sunk 
on havily imn-stained quartz and brown-weathering schist. The 
ql~rartz is glaasy and cornpad and appeaam to m l r  in mat1 stringers 
in the Behid, but many large pieces of qua& were wen on the dump. 
The m%terial is mported to carry some gold. 

A short distance above t.he ditch line on the &rn slope of Mmm 
Creak valley, on the Koegley daim, short tunnel has ken driven 
in an area of rainemlixad schist cut by m a l l  quartz strinprs. No 
strongly marked Iead was followed, but here and there small quart.., 
mtringem and dips trending p a d e l  with the tunnel have k n  found. 
According to men inter& in the claim t h  small quarts stringem 
carry the mwt gold, but all the material travemd by the tunnel 
contains enough gold to wamnt milling. 

hct ica l ly  the whole of the Eva Creek baain is covered with 
quartz claim locatims, and a great numbr of prospect pita h ~ v a  
been sunk, particularly along the ridge, where the overburden i s  
thinnest. M& of the holes have caved, however, and no longer 
afford expuree of the bedrock and nat-I crutcmps are practically 
absent. In the foIlowhg notes ody the mom amesible pmqmts 
will  h d d b e d .  

Half a mile north of the mouth of Eva h k  a quartz min which 
b n d s  about N. 60" W. and dips Mo SW. hw been pmspcted. The 
easternmost opening on this lead is an ahndoned tunnel, A Ili- f cat 
shaft was sunk above this tunnel, a d  a narrow, well-defined vein 
was found. A Ettle to the northwed, on the same vein, an open cut 
n h t  40 feet above the stman had axpoeed &#.vein for nearly 100 
feet and the me had been stopmi out, Short tunnels near the mlc 



level have been driven to cut the vein, and most of the om that could 
he eady won has been removed. The walk shnd wdl, even with- 
out ~~, but to wntinue mining it will be neosmry to install 
a p p .  The occurrence of the ore is more like that of the mines 
and prospects in the Chatanika basin than that of most of the other 
pmspsch in the Cripple Creek region. 

A short d i s h c e  farther up Eva Creek H e p n  & Lefebre have 
driven a tunnel about 26 feet above the c m k ,  on ~c vein which trends 
nearly north and south. In the bmast of thk tunnel are numerous 
fl at-lying quartz lense~ which are much crushed. About 8 feet frmn 
the face is a m t t i n g  fracture zone with some broken-up country 
rock and quartz. This seam is very namw, and no statement of ithe 
g ~ l d  tanor was o h b e d ,  but the m e r s  are sinking on it. 

Pmq& pib are scattemd all the way up the ridge east of Eva 
. Creek, but only un t'he Ryan lode, at an elemtion of about 1,325 
feet, bas m y  considerable work k n  done. Two shafts have been 
sunk on this property. The northern shaft is shallow and has been 
abandoned for some timk Practically all the matierial on the dump 
is quartz ; t.here are ah& no fragments of schist. The southern 
&aft is mid to be over 90 feet deep, but in I912 it had caved so much 
that the lower 80 feet was filled. The maxim~m width of the vein 
is s h u t  16 inches. Near the bottom of the shaft the vein hm be11 
faulted, and it pinched out to the west. To judge from the direction 
jn which the schisb near the fault have been dragged, the continua- 
tion of the v0h shwld probably be mught in the hrtnging wall above 
tho point where the vein iS cut ofl .  

The roclrs abutting on the fault are drwgly dickensided, and 
although the m v e s  run in all directions, ~pparently the mtlin 
movement was horizontal on the nearly vertical plane. Near the 
fault is considerable gouge, which seems to be ground-up material 
derived from the vein and the country rock. Mom or less parallel 
with the fault is s white,. much-decomposed rock that resembles a 
fioroughly~ weathered granite. It mnsists mainly of quartz with 
subordinate amounts of feldspar, now altered to h l i a  
In the snddle northwest of the Ryan lode a shafh 30 feet deep dis-1 

closed mriferws material. At this place the whole rock m m s  to be 
rninemlirted, but no distinct vein with well-defined walls was found. 
The country rock is dark, much broken-up whist, containing numer- 
w s  small quartz stringem. Although faults are common, t h q  ap- 
pear to have effected but a small amount of dispIacement. Sulphidas 
am not abundant, although some of the ore is stained with limonite, 
probably derived from the decomposition of disseminated pyrite. A 
little of the vein matter, consisting of fine-grained qua* and feld- 
spathic material, &mula@ a marginal phase of granite. The extent 
and distributiw of m k  of this knd, however, were not determined. 
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As has been stated, nndonbtedly many p h  where lode prmpBct- 
ing has been carried on hhve been omitted fmm the foregoing Be- 
scription. 'Shere am, how eve^, some claims whose location, though 
mom m less indefinite, p l m  them outside of the dminage basins 
already described. None of these claims were visited in 1912, but in 
order to make this repork rn complete as +ble the few available 
notm on them properties am given. 

Between the headwater branches of f i e  tributary of Columbia 
Creek, at an elevntion of about 875 feet, an adit la) feet Iong is 
reported to have been drivm on a quwh l a d .  The ore is said to be 
of low grade but f rse milIing. Above this place am the prospectors 
who hare ken working st  the head of Engineer Creek, in the Gold- 
~tre&m basin. According to report, the whole region forming the 
Cdumbia-Shle-Engineer divide hks k n  covered with lode dtsim 
Imstions, and ot least four diffemnt parti- have been more or lass 
actively ~ r o ~ t i n g  fa r  veins, but so far apparently without notable 
wccess. 

East of Steele C d ,  on the ridge &ween that atream and Rex 
Creek, a tributary of Smallwood Greek, a little prospecting hm been 
in progress. This work apparently was done mainly in the vicinity 
of the 1,825-foot hill. AU the leads through this region am mid to 
be wide, but the ore is of low p d e  and whether the properties mn 

. be profitably developed under present conditions is dmbtful. 

FUTURE OF W D E  M-CX. 

In the earlier part of this report the mining developmnnts in the 
~icinity of Fairbanks have b n  d d h d  with particular reference 
to the physical features of the veins and the extent and character of 
the work accomplished. There am, however, many other phases of 
the subject concerning which miners in the region or prospective 
investors wish to  be informed. Many questions relating to these 
phases can not be satisfacturily ~ w e m d ,  but it seems desirable a t  
this place to & forth the inferences t h ~ t  may be drawn regamling 
the probable conditions, both p I o g i c  nnd commercial, to be expected 
in the future development of lodes in thin region. 

Plate X I  (in pocket) show9 the places where gold-bearing lodes 
httve hen  prospected and am has been found, Whether thila dis- 
tribution of prospech h l y  represents the distribution of wurifmus 
veins is s quedion d importance which can not yet be amwered 
definitely. The two lines of availabl~ evidence lead to somewhat op- 



pesite conclnsim The rich p l a ~ s s  are more or less c l d y  co&ed 
.to the dreams that drain areas in which the most lode prospecting 
has been done, a fact which suggests that the aurifemus lodes am 
mom or less rsstrictd to the prospected a m $  though there are 
placers in parts of the Gol4drmrn md other basins where lodes hwe 
not yet been discwered. 

On the other hand, when deductions nre bawd on the suppoaed 
origin of the auriferous Jodea the conclusion is reached that the 
veins are huch more widmpread than the present lode prospecting. 
In order to explain why the origin of the veins throws light on the 
areal extent of mineralization, it is necemry to consider the theory 
ndvanced by Mr. Prindb (pp. 89-92). According to this theory, the 
minemIization mas clwly connected in time with the. intrusion of the 
gsnitic igneous mka. It was due not only to the mechanical eflectg 
of the intrusion, which fractured the rmk and provided open spa- 
in which the minerals were deposited, but also to the intrduction of 
the minerah, which were derived from a deep-seated source. If 
*his explanation is correct, it follows that the areas near the intrusive 
granitic rocks are the places where I d w  are most likely to  occur. 
Outamps af these igneous m k s  are widely distributed throughout 
the Fairbanks region, and in many pIaces where these rocks are nab 
expod they probably occur a relatively short dist~nce below the 
surface. In fa& the territoly adjacent to Fairbanks may reasonably 
be regarded as occupied by schists underlain by EL luge granitic mass 
Rom which igneous material protrudes in irregular apophym, s m e  
of which haw ken revealed -at the surface by erosion. It is be- 
lieved, thmfore, that auriferous veins may reasonably be expected 
to occur ~k many placss where their presence hw not y& been proved 
by prospecting. 

Although the intrusion of granitic material vas more or less closely 
assa.iat9d with the mineralization, neither prooess was a single event, 
as there were several periods both of intrusion and of minemlization. 
Prindle states that the sequence of intru~ion was in general quartz 
diorite, parphyritir: biotite granite, and persiIicic dikes. From 
studies both by Prindle and by the writer it has been determined that 
mineralization of at  least t,wo types may be mogmized-that pro- 
duping a, srim of dder auriferous qpartz veins and that producing 
a later sdpbide-bearing series. In addition there are veins of a much 
earlier perid, with which the present indgat ions  are not em- 
c e r n 4  for so far ashown they m not auriferous. The f& that 
all the veins and all the igneous rmks were not contemporaneous indi- 

1 Prindle. L, M., op. dt., p. 216. 
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cates that certain veins may cut certain of the igneons rocks. This 
mclusim is significant in determining the depth ta which the veins 
may eqtend, for it s u m  that they may persist into the Rreas ml- 
pied by the granite and am not n e c e s d y  limited to the cmntrg 
roc]< adjacent to the intrusive masses. This suggestion is in a c m d  
with the field obsemations, for at several of the mines veins wen 
found occupying fissum along faults by which granite dikes have 
kwen offset. Therefore, although the veins probably did pot exfend 
as distinct veins to the zone where the mks were in a date of flowage, 
there is no valid mson for placing the lower limit of vein formation 
above the surface of the granite, and some of the vein? may reach a 
depth r e e d e d  by miners ss considerable. 

The tenor of the ore and its physical chamctar in the rrcoassible sur- 
fam portions can be examined and the commercial return that can be 
obtained by development of the deposit may be calculated with mme 
degree af mathematical precision. It is importnnt, however, to deter-' 
mine to what depth the severnl factors bearing on tba problem, 
notably the chernic~l composition of the om, are applicable. This is 
particularly true of auriferous qua& veins, which near the surfam 
carry gold mainly in the native state. From such veins the gold can 
be recovered by simple pmessm of crushing and concentration. If, 
on the other hand, the gold in the enweatbered ore is mainly in a 
state of chemical combination or mechanical suspension in particlw 
so h e l y  dismminated that its recovery n ~ i t a t e s  mebllurgical 
Cmtment, it may not wnrmnt mining, wen though it may be as 
abundant as in the freemining om. 

It bas already been statad that at hast two distinct types of 
minerdisation have been recognized in the shallow st~rface portions 
of the veins so f ~ r  exploited. Each of these types requim saparate 
description and the facts concerhing one do not neoessarily apply to 
the other. Failure to discriminate between the two has led to certain 
misconceptions. Not enough data have yet been gathered to deter- 
mine with findity the character of the ore in depth, and the follom- 
ing statements are therefore tentative. 

So far as dekrmined tbe non sulphide-bearing auriferous quad2 
veins contain @Id in a native state M an original wndtuent, and 
this is interpreted as indicating that to a moderate depth b l o w  the 
surfam these veins are of approximately uniform m p i t i o n .  In 
other words, it is blievd that to the depth which will ~robtlbIy be 
reached in mining in the near future the gold in the older auriferous 
quartz veins is free milling. 
In the sulphide-baaring veins %ble native gold was introduced 

cwtemporaneously with the dphides  and probably thasle minerals 
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also carry a considerable nmot~nt of gold so finely divided as to be 
invisible. Under present milling practices the invisible gold is not 
recovered and its proportion to the visible gold is unknown. There 
are, therefom, no data as to the quantity of gold carried by the 
sulphides at d i f f m t  depths in the 300 feet to which mihing has 
been carried below the surf-, and deductions as to the conditions 
at still lower levels am themfore pmtially guessan, It shwld be 
realized that in mins of this type same of the gold in the surface 
portion is probably derived from broken-down sulphidw and that 
this  ort ti on therefore cont~ins mere gold than can be recoverecl from 
unweathered ore from lower levels by milling without metalIurgical 
pm- so that the average dmp ore probably will not yield as 
much gold as that obtained nearer the gurfwm. 
In several of the mines examined veins of both tgpes m n r  together, 

In mme: of these places the older vein hnd been f m t u d  and later 
~olutionn of t.he sulphide-bearing type had 'been intduced. Where 
this happened t,he average gold content of the rock was increased nnd 
a rich shoot m l t e d ,  There is no reason why this condition should 
r~et occur also in the deeper parts of the depmit. In fact, it is pos- 
sible that in the deeper parts the older quarb~ reins were more brittle 
than the other rocks and therefore were especially susceptible 
to fracturing, and allowed t.he Enter solutions to paas through. 
This suggestion, however, is based on so many mther indefinite aa- 
sumptions that it is of little practicsl value snd should serve only 
to indica& that t.a n moderate depth there is probably no marked 
d m a m  in the number of intersections of w ins  belonging to the 
two diEerent periods 

TENOR OF THE ORE 

Statements of the value of the ore mined a t  the present time range 
aZZ the way from a, few d o l l m  to over a thousend dollars a, ton. 
Many of t h e s ~  statements are based on assays of mall wlected speci- 
mens and have no general application. None of the private mills 
have made return# of the tenor of the orr! that are available for 
publication, so that the amrage value of the ore mined is not known. 
The mrds of the Frairbrsnlrs test mill &ow that the merage tenor 
of the 64 tons of ore from 24 different properties milled in the first 
three months of 1912 was $69.87. (See p. Li9.) It was reported that 
the 292 tons from five different properties milled at the C'hena mill in 
1911 yielded an average gold content, worth $106.80 aton, These resulh 
wndaubbdly represent selected ere md corwquently are higher than 
would be obtained in ordinary mmmety~ial practice if the mines were 
in constant operation. It seem certain, however, that the average 
vein material from many of the mines now in operation, if kept 
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reasonably free from wwwta in mining, will ~ a a  about $50 a hi. 
This astimate indudes the free gold only, for, except at two or t h  
mills, no concentrates are s a d ,  though they undanbtedI.y contain 
additional gold. 

Ore with these high gold values mmea mainly from small quartz 
veins, many of which are only 8 foat or so in width. There am in the 
district, however, larger veina, mme of which 0m as much ails 15 feet 
wide. Some of these have been sampled and are mid to yield from 
$10 to $15 a tan in gold. Under present mining costs ore of this low 
tenor can not b comemially developed in this region. With the 
wdudion of expensss which may reawnably be expected, these low- 
gmde deposits may pumibly be developed profitably on s lare  scale. 

T t  is undoubMy true that at  prment only the richest parts of the 
veins are being mined. With the opening of the deposits on a largc 
scale, nndoubtedly the tenor of the ore milled will decmase. In large 
measure this will be due to improvernent~ in milling practice through 
which 1owe~-grade ore can be treated at a profit, but i t  will be due 
also m actual decrease in the tenor of the  vein^ with i n h n g  depth. 
The extent of this decrease is not, known, though it now seems pro6 
able that, f~ctors other than depth being eliminated, the veins should 
cont~in nearly as much gold at  the depth which will be reached in 
the near future by mining as they do a few more feat below the 
fiurfaw. 

MIWRJQ cam 

At the present time, owing to the m o t e  position of the district, 
its partid iwlation during the winter, and its lack of productive 
occupations during the month9 when the surface water and the ground 
are  frozen, the costs of supplies and warn are high. With the de- 
velopment of the region many of these disadvmtages will be de- 
creased or removed, ao that a decided reduction in operating and liv- 
ing expenses is expected. Thus, when lode mining increases, many 
persons will find permanent em&loyment throughout the year and 
will no longer be cornpeHed to remain idle during the seven or eight 
months that the placer mines are closed. Momover, if bushew in- 
creased, transportation facilitiss could be improved and charges could 
b reduced without affecting the profits. So many factom enter into 
the problem, and they interact ao intricately, that the evaluation of 
the separ~te items which bear on the future minisg costs in the distfid 
is imposible; but as a whole the & will tend tQ decrease rather than 

Although, on the whole, the general t m d  of coetc will be down- 
w e d ,  special sxpeases to which smalE mines are not subject wit1 



k m w  more and mare neemay as hqpr mines are d e v e l w  The 
m& notable expense of this class is that for power. As long as 
the mines am shallow or are accessible fmm hilbide tunnel8 little 
power other than that of mnn is necessary in mining, for under- 
ground drilling is done by hand drills, the ore and waate are re- 
moved by a man and windlass or by hand tramming, and water ia 
kept away from the workings by allowing it to run off along the 
dope of the tunnel or by hoisting it with a windla~a 

Vith increasing depth, however, power for pumping and hoisting 
Immrueg more and more necessary, not only on account of the larger 
amount. of material that must be handled, but also of the longer dis- 
tance the same amount of material must be moved. In the m~tter of 
pumping, which has given a number of operators cuncern, prabably 
the greatest amount of water will be found in the surf ace zone. Pro- 
portionally more water will mur within the fmt few hundred feet 
than lower down, but with increaed depth the water must be lifted 
a greater distanm and will be more troublesome and more expensive 
to  handle. Therefore, although &sting conditions indicate that 
11rohb1y most of the mines will n& be excessively wet, charges for 
~umping must be anticipated and provided for. 

As the determination of the emounk of water that may be expected 
in depth is a matter of considable importance the following rea- 
eons for believing that under ordinary conditions the amount will 
not be ex&ve am given: First, the average mean amud pmcipita- 
tion at  Fairbanks for the years 1908 ta 11910, inclusive, was only 
11.18 inchas, and although precipitation is probably pater  in the 
higher areas, it is nevertheless small; m n d ,  the frozen mndition 
of the sur6cial parts of the dqmits prevents much ground-water 
storage and increases the mpidiQ of run-off; third, ex#@ in the 
surficitll porkions the rwks are rather irn~pedous and afford few 
channels for the pamge of water undaground; fourth, in practimlly 
nl l  the mdergmnnd work examined no considerable amount of 
water has been encountered. 

At present power for various pmpmx at  the mines and miUs where 
machinery is used is pduced from wood or gasoline as fuel. Tim- 
ber near the mines is not abundant snd is M n g  scarcer, so h t  
although in hvorabla places w d  is sold for $5 a cord most of the 
mines pay about $15 a cord. All the ga801ine u d  mmes from the 
Ststm and oosts 6Q cents or more a @on at the mines. h'o coal is 
used as fud, though there is a larga amount of lignite 60 to 100 miles 
distanL Plans have been wnsidewd for utilizing this m I  either by 
transporting it to Fairhuh or by transforming ih latent power 
into electric power and transmitting it to places where it is needed, 
but uncertainty as to the Government's policy with wrd to the 
rod lands has delayed this enterprise. Not enough water is available 



for n e  as n direct soume of power at the mines nnd miIlq and the 
projects that have been pmptmd to utilize the more distant mpplim 
required sa large an invwtment and presented ao many dificulties 
that they have bebeen abandoned, With i n c m e d  transportation 
facdities same decreasa in charges for wood and gasoline may be ex- 
pected, but decided reduction in ther a t  of power probably depends 
on the development of the h o w n  coat resourn. 

Increased development qu ire s  a more elaborate s u h m  and under- 
ground equipment, and at tl~m mines which are far from their mills 
cheap methods of intercommunication must ba devised. A11 thwe 
matters demand careful consideration and can be m& ecmomicallg 
and satisfactorily determined through detailed examination by com- 
petent authorities, Ordimrily the Iswr methods practiced in many 
placer camps are not permimibIe in lode mining, and operators sho111lld 
obtain expert advice ;before undertalring the  purchae of expensive 
mnchinery and similar equipment or Iaying out a system for futura 
underground development, 
In tlre shallower parts of tbe deposits visited little or no t i h r  is 

now used. The walls stand well even down to 300 feet below the 
mrface, and the few timbers seen were used more for lagging than 
far carrying weight. So little strength is required that most of the 
timber is merely 16-foot cordwood, much of which has been charred 
by forest fires. That not much support is necessary undeqpund is 
fortunate, for a set of rou~d pole timber (thm pieces} cmtq $3 and 
a square set about $6, and very little good material for mine timbers 
can be found nearat hand. The amount of timber used when mnm 
extensive openings are made underpund will be much p a t e r  in 
proportion to  the size of the openings than n t  prtwnt, and increasing 
dilliculty and expense in getting a suitable supply should be expected. 
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B m T m I f r U U  

*Rebinary report oo the KetchikPn mi district, A&, with en intductary 
nkekh of the @Lgy of aovth~ratem A%, by A h d  8. Bmoka. Pmfera~onal 
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The Esgle f iver  -on, bv Adolph Kno f 1 n Bulletin 480, 181 1, p . i&hll 
The Eagle River IT&, sbutheastern *L+, by Adolph Knopf, iae&dine d e k e d  
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1910. p ~ .  ?:I-28'3. 
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Warrr~up Jy otthe $ukon-~anana region, 1910, by C. E. Ehor thandG.  L.Parker. 
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a 23: 
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