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PREFACE, 

In planning the surveys and investigations of A41ns1ra, the athrnpt 
was made to cover first those regions which mere of the p n t c s t  ero- 
nomic importance. As a resnlt of this, many of the maplwd a m n  
nre very irregular in outline, and it now w m s  clesirahle to int mdoco 
,mater uniformity into the publishd maps .as ~npidlp as the dntn 
available for their preparation will permit. With this end in view 
$1 system of maps has h e n  projected covering quadrangular nwns 
outlined by parallels of latitude and meridians of longitnde, this bing 
in conformity with  practice in surreys made within the United States . 
pmpar. Rlit as the Alaska wrreys am for the most part, of a rwon- 
nai~wnce  character and the regon is very thinly populated, it has 
s~emed best to adopt a mnp unit larger tEmn that used in the States. 
T h i ~  mit mill incl t~de 4 rIpg-rws nf longjturle and 2 degrees of latitude, 
making rr rnnp ~ b n t ~ t  as l n r p  ns van 1 ~ 2  conreniently handled. It is 
ho'pd that eventun1Ip these publisllerl reconnaisance topographic 
maps can be accompanied bp rrlreets showing the geology anr? the eco- 
nomic r w u m ,  but in view of ~ I I P  v n t  rlemand for the hpographic 
maps it haa been deemed ndvisabre to publish them immediat~ly with 
s~zch accotlnts of t h ~  g~ology and mineral resources ns may bs avail- 
nl,le. Sor is it dwmrd d~sirnble to r1eImy the issuing of maps until 
the areas have Iwen mrnpl~tely c o ~ e r ~ i l .  

The following report, wit11 its nccompnnyinp maps (Pls. I, IV, 
land V), is the second af this series to IIP iss~~ecl, and it will be fol- 
lowed by others ns fnst ns the uccumulation of the field notes mill 
pernit* The topographic surveys an which the maps are based were 
made under the direction of T. G. Gerdin~ in 1903 and D. C. VTither- 
spmn in 1905, and 1BOG; Ihe p a l n u  is by L. M. Prindle. who 
hns worked in t h i s  pnernl Held in 1!303, 1904, 1905, and 1906. hb. 
Prindle was assisted in his g~ologic: work in 1904 hy Frank L Hess 
~ n d  in 190.5 by Adolph KnapI. The prrwnt. writer. rho m d  this 
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8 FATE-RS A K D  RAMPART Q'UADRAKGLFS. 

region in 102 ,  bas added %me faturn to the gmlade map, and 
slso material reprrlinE der~lo~rnents  in the Fnirbnnka nnd hrnpart 
mfions durinFr Iwi. Mr. I'rjndle has pr~sentrrl thc wlient featcrrrs 
of the g e o l o ~ ,  so f ~ r  as known, in  simple Iztnp~ngn ddcvoirl of t~chni- 
cnlities. A more el~lwmte dimwion of tIw scientific w s ~ i l t ~  is in 
prepamtion. A section by F. L H- on 111r p l ~ c r r s  of the Rampafi 
repion, wbich was oripnally printed in Bulletin So. ZXO, "The Ram- 
part. gold plawr region. Alaska," is hem rrprintrrl, in order that 811 
the plactirr; in the r r ~ o n  indicated hy the maps map he m v ~ r ~ d  in 
the written dwriptian. 

,4s thr palrlimtion goes to press, it h n ~  h n  p i b l e  to add to it 
t h ~ ?  pwliminnrp statement of C. C. Covert on the water m u m s  of 
the Fairbanks moon, bawd on mlrveys made in 1907. 



THE FATRRANKS ANT) RAMPAR,T QUADRANGLES, 
YUKON-TANANA REGION, ALASKA. 

The Yukon-Tanana region i% the nrcn ~xtending mestward horn 
the International hoilnd~ ry 1~trnec.n Yukon and Tanana rivers to t h i r  
confluenw. The g r e n t ~ q t  r t l~t -rr~st .  rlin~cnsjon of this awn is about 
300 milcs, the gmzltest north-~11th dimension nlmu t 175 miles. The 
gold p l ~ c e r s  of Fortymile, Birr11 CWJE. Knrnpn* and TTairban1r.s are 
~ituated in this ~egion, and their woriomir irnportanm has led to 
several years' work hy t h  CfmI~gi~uI SIITI'C~ in  n ~ u k i r ~ g  trqmgrnphic 
find geulogic maps nnd i n  stzldyi ng conrlitions in the pld-p~ndtiring 
regions. 

A tupopphic map of the Fortymile quadmnglc. w s s  mnde by 
E. C. Barnard in 189R nntI was incll~dprl in a preliminnry ~vport on 
the gold-producing rcgions.~ 
In 1903 a compr~hcnsire schemc for nlnpping t.lle entire remaining 

area was planned by A, H. Bmks. gealo~ist in chnrm. I n  view nF 
the fa& that the Alaska SUrVPFS are for t h ~  most pad  of neon- 
nlcissanm character ancl that the region is thinly papnlated, the unit 
of prrbliation adopted (sw fig. I)  is a quedrongula~. tlrm ~rnllracing 
4 degrees of longitud~ and S d e w s  of lafiti~rlc. The First of thew 
maps, that of tile Circle quadrangle, which, was rns.dc by pnrtieg lrnder 
the direct.ion of T. G. Gerdine ~ n r l  D. C:. Ilritherspoon, was ppllhlishcd 
in 1906 in a bulletin of t l ~ c  Snrve;~ .~  The maps of the Fairhanks 
and Rampart qnadrnngles (PIS. TV and V, in poclzot), with topog- 
rnphy by D. C. ~ l - ' l t l ~ e ~ p o o n  and R, 13. Oliver, me published with 
this report, TEle tlrea mapped on the Fairbnnlcs dleet d n d s  wed- 
ward from the western edge of the Circle to the lS0th 
meridian, and thr! mapping has been continued northward to the 

h l n d l r .  L. M., Uold plncetn n l  the Portyrnlle, Rhch Creek. and Fafrhankn reglwa. 
Ataukn : Bull. ft. X. (:Pol, .Surv~y Nn. 251, 1006. 

'Prlndln, L. KT.. T ~ P  Pakon+TanRnn reglon, Mash:  d e d p t l o n  of Circ l~  quadrangle: 
Boll 1'. 9. Oeol. Sutvpy No. 295, lam. 
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10 FAIRRANKS AND RAMPART QUADRANGLES. 

e d e  of the Ziikon Flnts. The mnpping nf tlw nreas rnsrked with 
broken contour lines immediately north of Tnnnnw River, in the south- 
rastern part of the qundwngle, is tn Iw! compl~t@d rlnring 1907. The 
town of Fairhnh is the main supplv point for tho creeks of the 
Fairbanks plscers, and its name has I w n  g i v ~ n  to the quadrangle. 
Tn the R ~ m p a r t  qnadmngIe the map pin^ of tho nrcR h t r r e n  the 
nesten1 loundaqr of the 'Fairbanks q u a d r n n ~ l ~  nntl the confluence of 

Fto, 1.-Tadex ntnp ahowing location ni qi~ndraa~lm In the Tuknn-Taannr w o n .  

the two rivers has been mmpletecl. This incIudes all the areas of 
economic interrst in the Rampart qundrangle and finishes the western 
portio~l of the intemtwam ares. 111 tha prepriration af the report 
which h m  Iwen written to accompany t h e  rnnp frw t1sa has Iwn 
made of the otj~er publicrttions of the Survey benring upon the areas 
~~ntler considertltion. The material for the account of the Fairbanks 
region h ~ i s  bcrn t~ken largely from the progress reportsu for l%>5 

Bmoks. A 9 f 4  n.. anfi othcra. Report on pragman of lnve8tlgatlona o! mlneral r m o n m  
ot Alaaka h 18113: Brill. C. H. Cml. RhrvPy No. 284. 1906, pp. 111%125, nnd Rull. Nn, 
314, l W i ,  pp. 34;-37. 



find for 10m. l\dclilion~l ~uaterinl obtain~d by Rraoks nnci Covert 
in 1907 has been adrted. T h e  descriplion of the Rarr~pnrt region is 
taken lnrgely from n Snrvey ?,nII~tin.fi ant3 ns thnt report is nnw olrt 
of print the amount of the plac~rs. by Iprnnk T,. T-Ioss, is ~ ~ F P R  re- 
printed. This ncrottnt is sr~ppl~m~ntrr l  hy ihtn obt~incd by Mr. 
R w k s  in lt he R~nipart  rcgi i~~~.  

The area under consideration in t l ~ p  twn qundrnngle~, a h n C  14,000 
square miles, is bounded by tlw 146th ~neritlian on11 Yukon and 
Tanana rivers and lles abo~~t .  ilke slbnp~ of nn ~qi~ilateral triangle, 
whose easten1 side is the 14titl1 meridian n11d whosr* vi,.restc~*n nngb ig 
at  the mnfluenm of the two riv~rs.  '1'11~ smn is ~rlai lc  up of r i d p s  
and valleys bordered on the north by a part of the Unkon Flnts, 
deeply emhnp~d on the s o r ~ t l ~  I I ~  thc Tolovarla Flats, ~ n d  t~rrninut~d 
on the west, by the low Rrea l w t w ~ ~ n  tlw two ri v~rs. 

The dominant type of corrntfv is onc. nf riclps more or PC* istnifarm 
in height, with altitudes of 2,000 to 3.0 feet, sepnmted by vallegw of 
squally uniform depth, hut certain a rcns, l i l r ~  tlw TThitP Mountains 

+ and, 50 miles farther meqt, the groop af I~illr ncnr Rumpart, nttain 
:~ltitudes of 4,000 to 5.000 fcet clr more, nnd thew arctls are Rcccn- 
ti~rrted on the maps hp the gt .~atm n~~rnher and mom clmty crowderl 
rharschr of 'the contorrr lines thn t rpprplwnt thpir s I n p .  T ~ P  coan- 
try between these two main featnms comprises many rid--, which 
RN in pneral higher towart1 tlie ~~nrthern park of the men nnd bmak 
off  abruptly to the Yakon Flnts or T111;nn River. Tlie smrth~rn Jjlniz 
of the hill country is less nbrupt. and tlw ridgw rnergp more gradu- 
nlly into the vallcps of the Tanana :bnd its tril~z~tarie~. The mlleys, 
exhibit much variety ; so~ne nf tl!em SIT rlrt*p. sterp n-~ l lwl ,  nnd nnr- 
row, with but little fl(~1r: O~IIPW hnvc well-derelopl floors and 
entler slopaq, nnd o t h ~ r s  Iwcome este~lsirc ffr\ts, Somc of them nw 
complexly interwoven and follow most tortno~ls courses h forc  lear- 
ing the. hills and joining the main lines of dminage- The important 

- trihntariw of the Yukon are 'Beaver, Hes. and Minook creek? ; thfisp 
t.ributnrp to the tan an^ ~ T P  the SIIIC\IR. C~CIIR.  nnil Tolnvnnn rivprs 
and Baker Cmk.  

Tho Yukon Flab ~ x t ~ n d  far narthwarrl fmm the bsw of the r i d m  
to the pIa t~~b i  zuuntry fronting the R o c b  XTount~ins. The sparsely 
tirnbPm1 a~rfclre is somewbnt rlneTen and broken where minor ridges 
run out into it from the base of the hills. It is dotted with a few . 

smallIak~.nndthesmnll~reau~sthstf~~mowthenortherndo~of 
thr hills c m  it in rather ill-dpfined valleps Distant ~hirnmc!rbg 

a Prtndle. t, M.. and Hesa. F. L. Tbe R s m p r t  gold placer Hgloa h h :  Ball. 6. S. 
Gml. Purver No. 2M.  194% 
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lines and crewnt-shaped areas of water indicate Che mmg inter- 
lacing chanwls of the which are spread widely over this pent  
flat. The lo~vlands of the southertZ bordrr, tho Tolnvnnrr and Baker 
Rats, are erubnprnents from a similnr p e a t  flat that  form^ a largo part 
of Tansna V~Pley. 

The main featurns of the surface cnn be learned from the topa- 
p p h i c  nlnps and nwd no f t~rth~r  comment in the tnxt. The relief, 
the drainage, the relations of t,he vmrious drainage xpstams to PAC~I 

other, the g a d =  of the streams, the compar~tim elm ti on^ and 
grades of dilllerent valleys are all I~rought out on the mapn, and mnny 
of their economic relntion~ are th11~1 lnltd~ clenr to tho* who wnd the 
m8ps with cme. If, for example, the digging: of a ditch :ho~ the con- 
struction of roads or reilways is under corwicteration, the most feasi- 
ble routes can bc! approximately determined by a study of the ~napn 

The explanation of the uniformjtie3 in altitudes is to be found in 
the history of the region. The ridge level i s  n m n n a t  of n former 
continuous more or lew uniform surface lying nt a Inwer altitude 
nmr sea level. Subsequent elention has resulted in the cutting of 
the present valleys. The explanation of locml differences of relief, 
like that of Pedro Dome with its surroundjnp or the White niloun- 
tains in the Fairbanks region, or Wol~erine Mountain in the Rampart 
region, is to be found largely in differences in the chavcter of the 
hed rock that are acoent~~ated nnder the  conditions of the pre-sent 
do~vncuiting. The local p n i t i c  intrusives in Pedro, Dome and 
Wolverine Mountain have wit- erosion and held up these 
areas, and the limestone of t.he Whit0 Mountains prforms t?re srtrnpl 

function. 
Stream adjustments are also clearly s h  on tbs map. An ex- 

ample may be h k ~ n  from the Beaver Creek system. One of the 
ma11 tributnries draining the sonthern past of the m i t e  Mountains 
has k n  mllecl, for p~~rposes of description, Fossil Creek, from the 

. nccurrenw of fossiliferous limestone pehbIes in the gravels, East of 
the single narrow lim~slone ridge thet. terminates the White. Moun- 
tains is n parnlIel ridge of shol-kr extent. Bet-ween the two lies a 
l o w - p d a  valley, 2 miles wide, extendig northeasbwnrd for nearly 
10 miles and drained hy a dream that Aoms dong its western side 
alow to the base of the limestone ridge, From the hsse of the ridge 
on the east, brond, ff at. spurs, separated by open depressions so shnlIow 
as to be hardly notiwnble, extend west~ard to the stream. On close 
examination the nppnmntly mntinuons valley is seen to be composed 
of two p n r t w  IOWPP, drained by a stream which seems dispropor- 
tion~tclg smell for the size of the valley and which has its rke in a 
fern small s t a p g n t  ponds: strung 1ong.itndinally along its mum 
nbo~tt 5 mil- from Rcawr Creek, and an upper, drained by a stream 
of about the snlnt le~igth. whicl~ flows at dipt southwestward, in line 



with the stream" of the Ion-fir portion of the valley, and then turns 
abruptly westwnrd to Beaver Creek through a narrow canyon that 
interrupts inconspicuously the continuity of the limestone ridge. 
This upper part of the valley has been reduced somewhat below tho 
bvel of the lower part, but not to an extent appreci~ble in a general 
view. I t  is an example of stream diversion, a minor tributary of the 
Beaver having cut through the ljll~estone ridge .end divepted to itself 
the waters of the  upper portion of a valley that formerly drained 
~outhweskward along the entire eastern base of the limestone ridge. 
The diversion of the drainage from the npper valley has weaken4 
the; stream that occupies the lower portion, nnd its forcelrss character 
is indicated by the string of small ponds along its present headmakw. 
The sttream~, therefom, are by no means permanent, independent 

units of drainage, but are most de1icately"adjusted and may in tl~oir 
development encroach upon one anothcr's drainage areas. 

Owing to the high latitude of the area, 65' to 66" north, there arc 
p a t  differences in the characteristics of minter and summer. The 
annual rango of tempemtaw, is p a t .  At Tanann, for the period 
from August, 1901, to Dcmber ,  1909, the temperature varied from 
76" P. belo& zero u h  January to 79" F. above zero in August. l'l~ 
intense coId of winhr is tlot ~ccompnnied by excessive snowfall, but 
the water circulation is reduced to a minimum and the long continu- 
ance of such conditio~ls has resnlted in freerjng to great depths n 
large part of the superficial deposits. But even during the winter, 
when tho larger streams nre covererl with ice up to 6 fwt thiclr, s 
considerable arnannt of mnter is in circulation, and' it . freqtlently 
bre& through the ice, causing overflows. Many small streams thus 
f o m  thick accumulations af ice that may remain throughout much of 
the summer. The ica begins to go out of the Yukon at Tanttna at 
dates v a ~ i n g  in different years from about Map 10 t.n May 15, and 
a. few days later the river is clear. Mush ice bPgins to run a t  dates 
vavying from October 15 to 23, and in from one to  two weeks later 
the river is generally clowd t o  naviption. The Tmana at  the mouth 
of Baker Creek froze October 20, 1905, and the ice went out May 6, 
19Mi. The summew are charact~rined essentially by conditions like 
those in temperate la titades, except that the sun is above the horizon 
a much l q e r  portion of R summer day than in more temperate 
regions and that the season itseIf is short. The summer admnrm 
rapidl~ from the tinhe of the break-up of the ice, the days become hot 
to a degree comparable witll those of regions much f~rtbec  south, nnd 
generally no killing frasts occur ti11 about the fist of September. The 
mean annual precipitation in the interior of Alaska. including b t h  
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melted snow and rain, is not pent. Ohrrat inns  taken at  T a n a n ~  
at intervn1.r from 1882 to 1886 gavp an annuel avprage of 15.45 inches. 
The rainfall m r i ~ s  greatly in the diff~rent FiensnnS: sometime lang 
tnntinr~rd clrn~~ght Llwera the quantity of ~vrttcr in dle streurns lxloar 
t h ~  euatlclmic liltlit, while in other seasons 11-atrr is 111most conslnntly 
in excesci of the amoant required. A detailrd statemrnt of the water 
supply and rainfall, by C. C. Covert, is g i v ~ n  on ppbla~s 51-59 of this 
report. 

The distribution of veptatian is  shown in lig. 2. The hi~11 l idpa 
are mostly brlre of' trees und are covewd only with llle low vegetation 

frra;. ?.-1I1111 sbuwE~g dlstrlbutluo n l  tlmler !n the Fairbanks and IIampart rluarlrangl~s. 

of the t~~nrlrit. The lower ridges are 1tirgeIy cnveretl wit11 n densf! 
grawt?~ of srnaIl qrrlce, accompanied by birch and poplnr H I I ~  in the 
Inrpr vnIl~ys by a small proportion of tamarack. TVil Iowa nnd wruh 
alders grow ab~tndantly nmr the streams. Good timber is mnfined to 
the larmr v~llevs,  where it is most thickly mnecntmtcd in scattering 
patches along the str~arns Spruce is the most important tree nnd a t- 
hins in many places a diameter of 2 or mom feet. 

The valley sides and lower ridges of the Fairhanks region am? cov- 
ered with a light growth of spruce and pp lnr ,  and fine patches of 
hirch are common on the hillsides facing the Tanana. Good timber 
is reported from the lower valleys of the Chatanika and Tolovana. 



QEOLOQIC RECONNAISMNCE MAP OF THE F A I R ~ N K S  AND RAMPART QUADRANGLEB, AUSW .i 
(Since map was prepared the name Cantwell, in Cantwell River, has been changed to Nenunck) 

ud wean- 



DES~.RTPTIYE GEOLOGY. 15 

The low ridges forming the enstertl side of B e a v ~ r  Valley east of the 
White Mountains present in plums the appearmce of R well-timbered 
country, but on closer view are found to be covered with only a thick 
growth o f  small sprnrse. The nppr  \ralley of Hew Creek and the val- 
leys of its tributaries contain also ~ b z r ~ l d ~ ~ n t  ~lniill hTruca, with some 
la&r timber IleHr the ~trea~ns. Tbe valley of ~ i n a i l c  Creek has con- 
tnirled mnsiclerable limber of sufficient size for rnining purpow, but 
only a emall amount of such timber is left. The vtllleys of the south- 
ern s l o p  facing the Bnhr Aats contairl but littlc t imhr  of large size, 
but sotne pod timber is reported to be 11r~sent  in l'hw valloys of Hut- 
lina and Baker creeks. On the hillsides mar the Baker Hot Springs 
iu  u luxurious ,mwth of: birch :tncl poplar. T i m h r  for f ilel purposes 
is abtindant in most of the valleys and lower slopes thl.oughot~t the 
region. 

I4kd for horws cnn he fourld 011 the srrnwnrd-falcing slopes of !nost 
of the main valleys ~ n d  there nre lux-ge grass-covered areas in the Tol- 
ovana f lnts  Bluel~rries are :tlrnosl cVerq~mherr? to be found in nbori- 
cIanw an the nperl hillside* and vaIleys, and locillly currants, crali- 
berries, and red raspl~crries arc sufficiently sbundrmnt. to bo of practi- 
cal importance. nlost of t h 4 :  11~l'dy ~~cgwifibl~s CBII be g o w n  s ~ ~ c c k % ~ -  
frilly, and at  Hot Spr inp  they a r r  prodoccd in large quantities and 
sold to the miners nf the Idlsirbanks nlrd Xlarn~~xrt ~egions. 

M s C R L m  G ~ O I J ~ ~ .  

GENERAL STATEMENT. 

The a m  covewd by tho rriaps is conlpclseil ess~ntittlly of two rock 
groups, for the most park widely different in cliaracteristics. (Src 
PI. I.) The nlrmbers of the one are 11igIJy schistow and are pre- 
dominantly qu~rtzilc schisis nr~d quartz-nlir:~i srl~ids, with snrne r y s -  
tallino limeslone and grwns2one. Tho nlcmhrs of the othcr nre 
prednminan tly carhonnceous slntt! unrl coa m r  f ra&qnanhls, chert, 
greenstone; nnd limestone. The older grcllrp is the schists, whichr 
ara chamctcristicully developed in the Fairbanks, Birch Clreelr, and 
Fortpile regions and are the oldest rocks known in the Tukon- 
Tanana region. Their age has not h e n  ciefinitely det~rmined, but 
they are probahIy older Paleozoic or pre-Paleozoic. Tha ;pounpr 
group is characteristically c l e ~ e l o p ~ l  in the Rampart; region and in 
arcas farther east, including the TIThite Mountains, Roclrs pro- 
visionally correlxted with them occilr also sonth of the Tmn~na. 
Their age is Paleomic. for fossilc: d~termu~ed ns possibly Sihlrian, 
as Devonian, and as  Curboniferous llnve been found in them. The 
main line af demarcation betwren the two groups extends northeast 
and, southwest in the area between the Whita Mountains and the 
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ridge limiting on the northwest the valle>- of the Cbatanika. A 
small  ttm.a of the older rocks occurs alw in the Ramp~rt, mgion. 
Although the two groups have not. k n  fonnd in unconf nrmahle con- 
tact there was probably a long time intervrcl hetween the d~pmition 
of the two, and the difference in the degree of their metamorphism 
is sufficiently great to constitute n metamorphic aaconformity of 
stratigraphic value. The pneral strike is northenst and sonthn.wt, 
md the mcks wherever observed are closely folded. Them are small 
areas of later rocks, prol~nbly not older than tho Cretnwo~rs; sli~11tly 
consolidated sediments of Tertiar;~ ; and unconsolidntcd I'lciqto- 
cene and Recent alluvial deposits. Granitic nnd more hasic intm- 
sives are common in both of the o ld~r  gpttps, and p~cr~st~ones  ara 
mpeeially abundant in them. Freqh ~olcltnic rmlrs accnr to n sljg11C 
extent in the vicinity of Rampart and mekrnorphmed rhpolites are 
present in the area south of the  Tanana. 

The following t~bl i lar  statement. is based only on rrmnnnissanrc 
t,rips and is therefore of a preliminary nahrre. Tho variety of rocks, 
the complexity of stn~ct nre,. anrl the paucity of psleontulopic ~nnte- 
rial i n  the areas studied w.nrl~r l~ossitsle only the barost out,linan of 
the stratigraphy. The areal distril.ttion of {he rocks is ~ h o w n  on 
the geoIogic map (PI. I ) .  The predomjnnnt lineg of ~ t n ~ c t l ~ r e  are 
well exhibited by the areal de~~~.ploprncnt of ihe soclts, and the fornla- 
tion occurring in the White M m ~ l t a i ~ l ~  finds its continuntion mmt 
probably in the rocks wttcroppinp along tho Tnnana bctwocn the 
mouth of the Kantjfihna and Chnt of Haksr Creelr. 

C 
I RIWII~PRIP. mnt l~tnt~~,  und 

................ ................ Mermnic ...... Cmbmuns ....... i I... B1nr.k 1 ~ r ~ r 7 m n 1 a * l - ~ ! m  m d -  
P ~ W I C  t1t111 Y I R ~ P .  

Carbopttemna .... Mmlan n r ................... lirn!, Rr#'r'rlirlh, and black 
).I:nIQ \+1Il1 thin RI~~CIUU 
I win. 

D e v o n h  a n  d I Grnl nnrlhlue,prtEyrlllcfwn 
-c --..-., @bly "laer lirncwtonr prcanntorrc.  r w k ~ .  ~ ~ ~ h ~ ~ t i e t t e . '  wrl. 1,1nrlr. ~ n r l  

Ef6Yn hirltC, cnn~lomeratev. 

I nllat 11111.r lrn.~~rnvnut:r and 
~ i~ t<~r twldwl  I l ~ i l t ~ * t ~ * : ! ~ ~ .  

gllnrlm (3). .......................................... Ch~r r .  4rhlr. ~ r t . ~ r r r t c ~ i ~ t - ,  and 



DESCB l PTlVE (;EOLOGK 

STRATIGRAPHY. 

The rocks chsractcrizcd as metnmorphics were, for the most part, 
originnlly sediments, iricludirlg sandstone, shale, and a mnE1 propor- 
tion of limestone. This mrtterial, throng11 rarions ~KKYWS inclttdecl 
under Zhc t ~ r m  rnetnmorphism, has all h i 1  mnre or lem changed 
until  it non- exbi bits characteristics of strnrtarc and composition 
that differ greatly from those of the original rocks. Of ithe new 
nljnernls formed mica is the most pner~ll ly ilistrih~~tecl, nncl its ex- 
terlsivo development in nearly all the m k w  under consideration has 
i~npark,tl R scliistw character to tl~em. They split ~vadily  long 
tho planes parnll~l  to the cIeavae of tlre rnicnfi, and a re  easily mng- 
nized as s c l ~ i ~ t s  by the miners who RW working in the areas wheso 
this alder group forms t h ~  Swd m k .  T h w  rocks in plams havn 
h e n  hut pnrtly metamorpl~nw,~l and retrtin many chmcteristics of 
their seedirnentary origin. Some of the qunrtzitic m k s ,  for example, 
rontain but a small proportion af mica and are b ~ t .  slight.ly schistose. 
In II more ndranwd stngo of mctnmorphism, however. there is a illore 
or 1- complete, rmrrangcmcnt of material b~ solrltion and recrys- 
tallization, until the mck t l~nt on-pi1 its clilnract~ri~tics originnllp to 
sedimentation becomes ntw \\-it11 most of its charnctcrisiir~s clltc to 
entirely different processes. In the same way ipco11r;r roclr, orig- 
inally formed ljy consolidnt ion af molten material, may lose the 
structure, textz~rc, IIIMI niinen~l composition cli~tractetjstic of its 
mode of origin nntl tnlre 011 t l z w  of metarn~r~l~ism. 
In a region of mt?tr~niorphic m k s ,  tllewfnr-e, mocks of both sedi- 

ment~ry and igncous origin lunp be p ~ e ~ e ~ l t .  ns schists. In the eastern 
part of the Ytakon-Tailma region, rnetarnarph~l  ignmrs intrusives 
form wl *w,ntisl j~nrt of the mc.tati~nrpl~ic ns*~nl)lage. In the 
wesiem psrt of the nrw, h o ~ ~ e v ~ r ,  jnclrir'ling thr Rirch Cwek ruid 
Fairbanks wgions, the scl~ihts a re  l~retl~~rnin~ntly of d i m e n t a p  
nrigin rntl include quartz schists, qlkartz-micu~ schists, feldspathic, 
rwl~nnaccous, gmrnet i ferous. a ~ ~ r l  liornblendir, scl~iuts, and cr;gotnlline 
Jim~ston~. 

The strueturn t r f  the rocks i s  cnn~pIes. Tho trend or strike, w h ~ r e  
the Iwdding is incli~~ed at n cnnsirlcrnhle angle or is rerticnl, is in 
most plnces northeast and so~~th~vwt, The rocks are so closely fnldcd 
in some places t,hat. the sides of tIw fnhls nrc npproximntely pnrnllol, 
sncl the planes of their axrs nrt? romrnonly so nearIy horixontnl as 
tn make the whole mscrnblng~ nppenr level or horizontal. Qunrta 
veins are common througlloial t,ho schist areas. They nre pncrnllg 
emall, omtrrring as str i l~g~rs  from a fraction of an inch t ~ p  to n fom 



feet. in thickness, bnt. are so n r ~ m ~ l a ~ ~ a  as to frlnl~ ~)t-otmhly a consitl- 
erable proportion of the ~nti1-e mas .  

rUtho~~gh the prrrportion of rnetamorphwtl ignm.ol~s ~nater i~ l  is 
small, fmsh p n i t i c  illtnlsires am ratlwr common and occrrr RK img-  
~dar masses tip to a few miles in diametpr, fringed with dikes thnt 
complicate the structure of the schists. The elaborate system of 
rapateti intrusion, so extensively developed in the Fortmmile region, 
with i ts fur-marhing metamorphic effecbs, hns not extended to tlre 
area under consideration. 

The nTestem ljlnit of the rneta~norphics is in the ridge northwest 
of the ralIep of the Ch~tanikn. This ridge is farmed of quartzi'tic 
schists! mi t 1 ~  some carhnaceons schists and crpstalli~le 1 irnestone. ,I 
few lniles nearer Beaver Creelr, at  the ends of splws extending lntcr- 
nlly frnin t l i iq  ridge toward Be~ver Creek, there are outcrops of less- 
mettamorphased feldspathic quurtzite that, is inclurled in the l a t ~ r  
group. A small area of garnetiferous schist, with n s ~ o c i ~ t e d  crystal- 
line limeatone occurs in the Rampart region rm Minook Creek nnd is  

included in the Birch Creek schist. 

PAIXWOIL: ROUKB. 

Betmeen the t.wo areas of sthists abme descrilwd. one the we~tmard 
rxten~ian of the schists of the Fairbanks region, the other a s~titdl 
a m  whose limits are not Itnow, lie rocks most of which are regunled 
provisionally as Silurian and Devonian. The b111k of the formatiov, 
as already mentioned, is made ap of cherts, slates with altenlating 
hPds of conglomerate. finer fragrnentals, limestor~es, ~ n r l  greenstones. 
These rocks may 1x roughly dh-ided into two ,-ups sccording 1n.1 

rherts, slates, nnd grqenatones. or canglam~ratic rwks with r n a ~ ~ i v f i  
l irndones, mnstnnes .  slates, and quartzites predorninat~. Z t  is be- 
lieved that those forming t h ~  fimt division are older. The tprrri 
" Ramptart series" has been nsed by Spurr in p u p i n g  sirnil~r 
rocks occurring i r i  other parts of the I'ukon-Tanantt country. TII 
thow areas, homercr, diabase, tuffs, and p n  slates are most aht~rr- 
dantlp developed, and mrhnaceous slates and lime-dories, though fiv- 
quently presnt, are of minor irnportaaw. In the areas ~ i n d ~ r  cotl- 
sidention, while peenstom,nes Rre found throoghaut the nwmblap, 
bPnrk F;IR~s, cherts, and massive dark and lirht-gray limestones ;II.~? 

mom common and more strikingly chwacteris$ic. M i o n  of  the^ 
mcks is crossed in t r a d i n g  from Chatanib Rirer northward to the 
wnthern edge of Sukon Flats, a distank of a b u t  RO miles, nnd this 
wrtinn, though incompletelp studied, has a f f o d ~ l  some information 
i n  regard ta the strndare and a p  of the rocks eompminp it. 

Pptrr. J. 8.. Elghteeoth Ann. Rept. U. S. Geol. Survey. pt. 3, 1897, pp. 155-1!39. 



Thn ~ I I P P H E  ~trilw in the a ) r ~ t h ~ s r i  part of the s~ction is about 
N. 50" K., ~tt l t l  it is instructix-e to  note that the dinwtion of sstructure 
so ~tronglp t~111~1111sizrd t o p p n p h i c a l l p  in the Alaska Rnnge is here 
repeetd. I n  t l ~ r  norther11 part of the wction the strike is more 
~let\rl-y ~ n s t  nnrl mwt.  Thp rtwks nre d o d y  folded and in most cases 
their ~f titiltlr is ~ ~ n r I y  vertical. Thew is a distinct spmmetricnl 
n r m n p m r n t  wi th  wfprmrc to R n ~ r t I ~ e ~ ~ - s o ~ ~ t l ~ n - c s t  axis, and. sn f ~ r  
ns our prfiwient knowlcrlp ext~rldrs. this s~mmetrical  disposition of the 
rackn WIIIM tn bo n fnrt of impnrtancc in w p r d  ttr thcir strncture 
n11t1 ~~~crcss ion.  This r - ~ ~ ~ t i t  ior~ is rrlost noticcnble i n  tllc wctlrrence 
o f  limestone. 'I'ho Iirnest nnrs o f  the lihitc. Morlnt nins, rrit,l~ tlswciaied 

'pwnstnnw, f l ~ r l l f ~ d  nn thu north~vast. 1 ) ~  red and black slates and 
1)rminrnt mnmr nf i rnp~rt '~ rllrllrxitc. tire repented 15 miles tn the 
north in ~notl lrr limestonr Iwl t ,  Ipa3 conspicuaus topopphically t hxn 
t h ~ t  of the IVhitr hlol~ntsins. wit11 11 simi111r nmocintion of rmks, nnd 
flneked on Ihu t ~ o r t l ~ w e s t  lyr sirnilitr s l n t e ~  and q~inrt~ites, The rocks 
nf the mirltllr ptrrtion o f  th(? stirtion am sIn tw. greerr~tones, and cIwrts. 
and, ultlio~rgl~ thc rolntionii nro not clenr, there are two mrti~l u ~ m s  
of ctlrrts nhnut 3 lnilw t ~ p n r t .  ~~-\-iill hlnck. purple, nnd grwnjsll 
blntcl* nntl somc gmnstones in the intervcning space. Norill of tha 
nort hvl-11 twl t of rvllerts, tn~rnrr l  t llc nrrr'tl~t~rn I ~ l t  of lirncstones, t'here 
nrrr r n l ~ p l n ~ t ~ c r ~ ~ t m  con tnining e h ~ r n d n n t  clirrt pek>bI,les. Farther  out h, 
tewarrl ~ F I H  lirnpstor~pq of t h ~  IVll i t~ Jfrruntninr, th~rc  fire nlw cllei-t 
twn~lom~rntcs  with p c l ~ l ~ l ~ w  1111 inch or more in dinmeter, associated 
with f i n ~ r  rocks m n t ~ i r l i n g  grtiir~s of chert, nnd fragments of s lnt~ .  
Itlack slnlrs nrt! also ~xlntrnun and thill beds of congIomerntc nrc intcr- 
I l l  i t  t 1 1  ' I ' t s ~  slatrs 1u-P clns~l?. st~rc~edccl  lly t,he limcstonrs 
on eifhpr side, ntld nIttrou$~ the direct relation nf thc t m  ltilitln of 
rock was 11ot n l w r ~ ~ ~ l ,  it i~ I w l i ~ f r d  thnt the limcstonen nm pnnngcc 
than the mrkr n l m v ~  clcwrilml. The q r ~ n r t t i t ~  flnnlting the linwstr~ne 
011 thr! north, wlrieh is vt8ry ~ i l i ~ i l n r  to otlwr qonrtzites nppnrmtly in- 
lerhP(E(1~d wit11 tllc lirncsto~lm. rontnins wcasionnl f r ~ p ~ ~ i t s  vf  rlirri, 
nnd it w m s  k t  until flrrtlbrr knoivtcdp i.i tu.nilr\l~l~ to cnn~idrr 
the flankitlg slntm nrltl qtrnrtxitw ns prtl?. of tbe same age ns t l ip  lime- 
~tonrs nnrl pnrt ly younpr. 

I.'o.isil\ f ~ l ~ ~ t l  in the limcs?otlc..c of the W r i t r  Mmmiain~. I l n w  I w n  
rletcwninrtl 11s I-l~ntl~r.teri*tic nf c8nr.Py t r t  111itliF1t~ I)r\-oninn, nnd ~ 1 1 1 ~  

of t l l r~t i  nw p t ~ i l ~ l y  nf ,L;il~tri:!r~ :IF(. : 11112 t l w  ~ t r n f  ~,LTL'PRIIFIIP n m i ~ t i o t ~  
~nakes it p r ~ t l ~ ~ l ~ l c  thnt all Ihr mmnins blong ;11-qm1xirnat~Iy to tlw 
Pnmc lioriznn, tlncl l llc dcternlinntioas point r n t w  rlcfinitrly to tlrr 
&mninn. So fmils wpm fottnd in the lim&onm of thc northern 
11~14 but the m k s  and t h i r  awwiations arc very hirnilnr, ant1 no 
masom wrrerr f o ~ l n d  fnr rrssigning t11cm to R difl~rpnt p i t i o n ,  

I l c  tvnlnrt r~lntions of I llcw rocks wit 11 t IF Cartwni fprolls 

north of thcm and the ~zietalzlrrrphic- south of tllcrn are not cleat. 



At the north end of tlic section, fosiIs detern~ind ns Penn.;glvanian 
ofm Pttmuao wen! forinrl in n lo\\-, outlying r i d e  overlooking the 
flats. Sol~tIl of t h ~ *  nm hlack sllttes md chrrts n1 the baw of a high 
ridge? the topmost. points of which are qlrartzit~s containing WCH- 

sional chert pebblw i~~tcrtlcdded with recl ant1 l~lnck slates H I I ~  some 
dark liruestniiw. Tllc rclat ions rr-it11 t h ~  rr~etnr~rorpl~ics on the ~ 1 1 t h  
were not ohwrvcd. 

The cvidenw a t  hand w m s  ~~~fifirioclnt to justify only the stnternelrt 
that in the sc~ctior~ f l r r t i r  C'llntnfaika Kivor to I'ttkorl F l ~ t s  t h e t ~  is 11 

I~rgo ;ire& of dosely folded rocks, in p ~ r t  of D~voninn age nnrl in 
part plmobbly olclcr, flirnkcd on the south by highly matarnorphtmed 
schists and on the nort ii by shnly slates co11 tuiili~ig Carhnif~rous 
fossils. + 

la tllc Rnnipnrt rcgon n vari~ty o f  rocks likc those already de- 
ecriberl is found. T11c.s~ rwlm hnva nntlrrgono gmnter di~t~nrhanee 
zrirl have bren mow pncmlly intruded l ~ g  jgneoua mrtteriul, They 
Iiavt! bern closely loltled; many oF tllcrn llwvr h e n  grently shm~red 
and io some places br'c~ccinkd. The & I J ~ P  of Ihe roclrs i ~ ;  ncnrly east 
and went. 1'110 g ~ : l l ~ n ~ t i f e r o n ~  inicn schists nnd marbles of Ruby 
Crcwk, vc~t~sidcrnrl pre-Ortlavir:inn, nrn follnwcd on the north bp cheris 
and grcenstones ant1 on tho south by rrack~ including slnto, chert, 
she~rccl c1lcn.t conglon~crate, fine-grained rorlrn hnving tho  same caln- 
position UH the chert conglo~ncrttto and alm ~hcared ~iritil they hhltvo 
l ) r c ~ l  r~l lrl~rrd rchistnse, ~nttgsivr! qusrtxitcs,  miid siliceous limestones, 
in p11i(-es 1 1 1 1 1 ~ 1 1  bl'eccintetl. Tl~rc:, rllsa, tho suc~~ss iun  seams to In? 

fro111 t*llert nnd slntes thrnr~gh clicrl canglotnel-ate to fine slnte :tnd 
l i ~ n ~ s t c ~ l ~ t ~ .  

.i pjtrtit11 q ~ t ~ , c t ~ h i i > r ~  I I I W  1 ~ 1 1  ~ ~ l ~ w r v ~ i ~  i 1 1  114 IIPP I t c ~ i I i t ! ~ ~  ~ I I  the 
Ztlti~lpt~ 12 ~'r~iori. 'I'llt! nlnin divide v ~ s t  of Iqnx  Molnbtain is corn- 
1~)wc'l tnostly nf ~-llert fltlnkrd l>g c'llcrt C O H ~ , ~ ~ O ~ I ~ P ~ I I ~ P .  1 1 f d  n t  one 
locality new thp so1i131etistcrn law of Lynx bfoirrrtnin l;h~lr art3 ljtle 
cxpon~res shewing a~t the ~ R S C  IL ~01igln1nrr~ltr containing sl~enmtl 
chert l>ubtrlc3 wvclal inches in cliametcr, clratl+$ng p~dnnI1y  10 t11ter- 
~latiug Fwds of f i ~ ~ ~ t '  mnterial. Gray slntcss, highly folrled and 
cleav~c! wtd pitdliu,rr mstwartl. wrn! n k r v ~ d  r~ot fnrb from this 
lw~tlity. These sl21tw c o n t ~ i ~ t  t h i r r  h 1 . s  of q~ta~.txitt. ,  11 f ~ m  it~chcs to 
u foot or 1uor.e thick. ~ v l l i c l ~  t.ont11ja ~ n i n s  of chert. 
In ' I ' L . O I I ~ ~ ~ P P ~ I I I C  VIII l ~ y  tllv stttv:~sqi~)n ~ ~ I I I S  to In. tlze same. X *c- 

ti011 sooth~mnl  ht \rwn Trot1 blchrrrnr and F Ylrnter rnrks sho\\*s p n -  
+Tones. clwrts, sllesrecl chert mnglorn~rete, and slat-, wit11 d imn-  
nerted lirn~stone m n w s  in which fmils drtemined ns Devonian were 
fo~~nt l .  The chert eong.lomernt~s are nt  nlnnv p l n c ~ s  found in dose. 
~swciatien rrith the lirnc?tones, nnrl at  thc localilp ~ Q ~ P M  Devonian 
corals mere colIect~r1 ruoglomer:ttc with chwt uncl  quart^ pbbIcs is 



found in close amoc in t io l l  wi t11 tllr l i r ~ i r ~ i o r l e .  4 1 E r l l  nlsn mntaiw 
quartz pebbles. 

Most. of t.he rocks encol~nt~rrcl i r ~  i h ~  Ih111ptlrt  wgiot~ f n m  n cnn- 
tinuation  long the strike of t I l w  occtrrrilip in thr wrtion f r m  t'iw 
White Jlo~lntnins near]? to  Yuknn Fints. q'h(* snl r l r  I i t  holrqic typrlr 
and the same nwociationw arc fm~n[ l ,  n l l~ l !  g.t(~ f n r  11% I I I P  tumpr Fux4F 
~vidpnre is nvajlnble. it corrohlolat~s thr* rrl~lt i o ~ i s l ~ i l )  of Z I I V  rnrirs ill 

the two nrens, Sirnilnr rwks am rl~vrlalwtl rout I \  of T~lrul;rln ltirrar, 
rnllew exteusir~ ~~~~~s of nlt~rcd rlyvnl i 141 .ovcaltr wit 11 tlirn~. Tliir 
correlation is 1)awtl r m  lit,I~1111)gic nntl ~t t'nl igi'ii pllir. rl~irlcntu. a13011r. 

Tlre fowils tnllrrt~rl 3y thi* S~ir'vry in J !jO-1 r1r.r rnlbllt iduwvl i l l  Ilw 
folFowing list. "I'lrr r l ~ t ~ r n ~ i ~ ~ t ~ t , i t n ~ s  n*rArr: ~ n ~ ~ t l e  1?\* JS. JI. Kil~aFltm, of 
the Wniturl States Gt1oli~gitral Survey. 

4 -kP 240. 'Eh\% rot chnul:i ln.1 twa~ ~-a?rnl% 9 lllrrbr linrr nnll n Xnpltrrntin. nvHh~r 
of whlch is ~ w c i f f c n l l y  tll~tibrrtiit~riEbI~*. I ii~rlw~ih l ~ b J ~ : i l ~ f y  [ h ~ o t ~  Inli. 

4 .ZF '2.11. Fnronitthv Ittqlr r . / r i r l r ~ r ~ r r r r r t ~ r *  rn=cvnlr 111 tltln r.rlllcc*tl~~i~ Iiitllt?ntl!hg n 
IknrZxon of Middle I)pvnt~l:lsl ~rfn-. 
4 .%I1 242. Spximen2 of 11 wnll t a t ~ l 8 t p i r ~ ~ 1 ~ l ~ -  wltli F'II ~ - r t n i t ~ ~  f t+l~tr-!td*l l !  ri~ni]rrlw 

the rollw-tlnn from this  Icmrlil~.  I l~~rlzrbi! p rn l~z l~ ly  3li(bIlt~ I kvo t~fn~ i .  
4 A P  2.7. 24%. and 244;. Tll- l r l l ~  nipri~utWt t l l f b  ufinw hnrfrnt~. Thp tnilnn 

reprpwen tpd in the collectloll cr*llilrrSwrr rr sI11gltb u l w r l c * ~  r r i  I~n!rhlnlwul Ilppitlrrln 
rf. pa~ndopalmlun. The horizntt T P I * ~ Y I ~ ~ ~ I I  5s 1 4 t h ~  l n t ~  SIli~rJmn dli. w r l y  
Ikroninri. pn~lmtrly the  11Itter. 

4 ht l  1.W. Inclb~dw on]>- t m ~ r l y  ~rrr#klrrw.ll wlw-llurria rrf t ' lnd~rp~rr r .  lrnrt~lb;~1~~y 
of Jllddlr Mrnnhn REP. 

.I.\HI!t?. The i u m l l ~  repr~ir~ritr.rl nrp P~rl lrrrr t ln np.. rlnrfnpnrn U~L. nnn 
P l i I l t ~ f ~ f l  ? 7?. f r u n d ~ l ~ ~ .  The lu~r imi i  is lrnrlrnllly Hllurlnn. 

4 . t H I W .  F~I#-Q#~#PR t i m r  ! i t ~ ~ i t f n r i x  WTIIW i ~ b  tltl* lot, 11~alImfl11g $1 i i o r l ~ ~ b r ~  
' pmhhly nmr JIldrllr I Wcol~lnu. 

4 AH 3%. Cnritnlliw n i l  urirlrttmrrs~ir~wl Strrr~rrrrlr~lrtrvr, .\p* [tn~lrt!lmly ! bt*vtbnl~~n. 

4 AP  %El, T.An pmrlp p c w s v r d  qwrin~rs is  rrf .1 ttlarnl~h~rltattr mrnprlw thlr 
Int. Tbe hnr,rl?an rtqm-!wtt#*l t1111y 1w r l t i ~ ~ r  f i r l m I ; t ~ i  tur S l l t ~ r l ~ ~ n  vrt f i ~ r  gin f11v 
~v1Rent-e fmm t h l ~  rl lnt~rlnl  lliallr.~tta*. 

4 AI'3Ji.  M i n ~ ~ t e  ~ ~ ~ I I I C I I ~ P  or ~111nll mm1.r III n Ir!u*.l:t tvrntlkrlw Thfu lnt. 
FmnIla tm fmmk~r~ta~ry for t lvt~rn~lnr~tirt i i  rrf I l ~ c b  t w t ~  

Additional n~atcrinl f r v l ~ l i  t I I V  I ~ I I ~ I I ~ P ~ I  1-1 I ' P ~ ~ E ~ I I  r n l l ~ r t m l  tltrring 
1907 was also rrferrt*tl 111 ,\\I.. Kil~tllr*.  t1111l I I ~ C  f t ) I I o r \ * i ~ ~ ~  i?' quntcbtl 
from his report : 



The rnlnntc? charactem uPed 2or flpcl0c llrnltntinli III mmlu 5- not well 
m n g b  p w r r w l  to j ~ r ~ t t f y  :tnp nttrilrlrt nt tlre nywd5c dctcrn~lnnt lan  of t h ~  
cornla. FSlnce the getlrrx ttotal ntmrr arr all c o m u ~ t ~ i  tat lwth Devonian nnd 
Sllllrlnn borlmns, tllcy nfltml m, rjcntllte e v t d ~ n c ~  11s to whlch of the two 
tlw m n l w  rcyrrtemt. Tltc rblcf Interest nf the rollwtlnn 11- !n t h e  lnmrlli- 
IrmncIh f r n g t i ~ ~ ~ i t ~ ,  nltlrll r e ~ ~ r ~ r m t  11 r w  l a m .  t l r l c k + ~ t ~ ~ l l e r l  form thnt u p  
pwm n l n ~ m l  cr-rtnlnly t o  lw ~l rwl f lml lg  Identim~l with a s l r ~ l l  m n r r l t ~ g  I I I  the 
1lrntwtont.a r r t  I:lnctet It117 nrid ~ l n i l l r ~ r  tmnlr nt F m l l r r a t e r  Rng In anrrtlrmrrlerti 
.4111~k1~. 'Flthi m t ~ t h m ~ t c r t l  , \ l n ~ k n  stlpll I I ~ A  IWII r p f ~ r r r d  to t h e  C.cultn .)Irgn- 
lwr~lr mnkl rc!nPlllrrwl to Irdollp: to n Into P Z l ~ ~ r l n i ~  fnvnn. 

I AT' 318 nllrF 7 At' x!l?ll r IImal irf 1,Sttlr 3lt11tmk C m k ) .  Thle m n t ~ r l n l  
~ R R  yt~rt l t~l  tirur o r  f lvv  P ~ W I P R   TI^ 111"1icl1Io1m11~ rrllrwmttql by w r y  ~YMJT f r m ~  
r n e r ~ t ~ .  pcr  thn t raretb n[ry~rrl.ulillr~tt~ d ~ t ~ r t i i l i ~ t l  tlalli I* ~ l i t ! J~ i~ l  t. TIIPJ' mny FH. fts~l- 
tfltlreIy nfrbrrtrl to thr- ?ulEu~vitia Kr.lta?t : 

I'lmrir*tpn? Awphiwnln 7 
Rtivn~ll~rrwl.cbettn. I t l~ i~~l i lurnr l ln  ? 
11t.Ithyrl~I 

TIIP drttmrr~~lt~ntton of RlrnpAmdntrfa  IN bnwl 1111 n frngment nf n ~lngle 
vnlwq 11111 ttla- jl!~tl~l~!tl)* i l ~ i ~ f l ~ ~ ! ~ l n t ~ ~ d  11lng~ 1111~ IPRVMI hu t  little dnuht nP thc 
mrrwtnpsn ilf t l ~ t ~  p-i~orlc a1~1~~l'1!!11ul~\ot\. ' I 'ht~ EeilnR In unknown iu the 
(:nrhor~lfrtni~s " nnrl I H  ~~tnpl ln t l~ ih l ly  ~ 1 l n ~ W t ~ t l ~ t l ~  of t l l ~  UerouIan." d m  phi- 
g ~ n i r t ,  wtilrh Is tsllPvrtl Ic1 Im irprcrwntal  11.v u frnm~lne~itnry mold of n pdicle 
mlvp, I R  nlw HmltmI tn t110 I>rvmlnrl. 'rho s~xrtnleri referred to DrbltRr~r2~t 
la unlqi~ta It1 ltn nrnnn~otitntlrni nntl mny ~msulbly hwlung to nnothw wnw. 
T I I P ~ P  Ilrv n lno two ~ r l l l t ~  aIot111if1illy d~terrnlnml genera of l ~ ~ e h l u r ) ~ ~  rppre- 
wntrul Yry frr~g~tietita. 'I'hc ulnillt ~nderopodq wlll(41 Hre reprasented l)y nlolda 
h p ! o ~ l ~ l r ~ g  tn twar or  tl~rtr. ~ [ I ~ I P R .  t ~ m t r l l l l l t ~  tin r v l d m r e  ns In t h e  n&v onf the 
fn1111ri. .\ltliong11 Innw n n ~ l  hettrr rnn t~ r ln l  Is neet l~ l  to determlnc t l ~ c  horizon 
wlttl c w t r ~ l i ~ t ~ , ,  It !A Iwl l~vr i l  thnt: t l lr  dnrma dctrrmind ns  Ntr'oplrcotlrmln r!nat 
A ~n]driprrrEn 9 i ~ f m l t n t ~  j ~ j n r j ~ ~ g  t l l ~  ~ I I  ! I I J ~  I11 t l l ~  rnronlan, nt I r r r s t  pmvl- 
~lnnnl ly .  

Tl l r  i r c t t r m t m  of t b l ~  fi113nn !n mn~lomernfes Int~rbmldd with blnck shnl~rr 
Imtt* tilt' ttr l~v l l rv r  t11:lt It 1wlnnplr nmr t h e  to[> of the D ~ v o n l x n  of t h e  Tnknn 
wrlon, 111 IwF+I cv,rrr?i~~~ntllnfi f n  thr blnck abn lprr of the Cnlim Blur Pectjnll. 

?'lit. fibillbn I* qutte ilitllkr ntig r8tht.r .\In#knn fnlliin which h s  mtup ~lntlrr 
ntr trIrwrvrttInll, hut for thr. r m m s  u l r ~ t l y  statwl I t  shofrJt1, in my jrrdpment, 
tw plru.r.ti p n r ~ ~ l ~ [ o ~ l n l l y  It1 t h r  Pern~ilnn. 

,it the ~ s t m m e  northern limit of the hill muntp,  in a minor ridge 
hrrleri n~ I'l~kon Flnts. them nw grwnisF1. pyis11, nnd blnrk slates. 
with silicmnr mnt~rinl,  wntterwl f m p ~ n t s  of which were forlncl to 
contain focsils intlicnting a T'~nns~1raninn or Permian a p .  At an- 
o t l ~ ~ r  lmlit,r, ahotlt I >  ni1es f n r t h ~ r  snt?thw&. jtte mtith of Hess 
Creek, fossils  RIP^ r e g a d ~ l  lis C n r t X ) n i f ~ m l l q  mew fotrnr? in soft, 
lllack carlmnaceo~ia shnles. At h t l l  1oralitit.s the rocks are in close 
associntion on the ~011th with chert9 and slates. TC ie +hie that 
thrro is n fnl~lt hclxVrpn the two formtions, nnd the wlntion is so 
represented in the section. All t h ~ t  can h ~Rflirrnpd n t  prpvnt ia that 
in the northenl pnrt nf tlic I~PC:I lllere occur Ca~rhmiferons ~~ocks,  



wbose extent and relatiotls to the racks of Devonian a@ are not 
yet deternlinccl. 

The folZawinp fossils. rlet~rmined 53y (i. TI. (firty. wem col!ectwl 
at the two loralitier, nrlrI t11tu rlisc~~ssiori (if t31co1 is qtzottrl from his 
report : 

Ill~rrmlbnywlrn -11. 
I{ lrr*!~, l~q~>nh HJL 

RpIrlft*r 11. a>.? 
I t  HYIC.III~I 'f. It. rn~iipre~sn 1Ieok. 

The I'lrpxpnre of the torn1 Itlmltlfi~11 nR IEf~alrrliar rnrltripr'r*ml n w m ~  to nhnw that 
Iot 370 klongs In t h ~  P P ~ T I R ~ I I ' U ~ I ~ H I I ,  j w r h ~ ~ l l ~  in t 1 1 ~  " t'+~rnrrr.t*nrl~inIferou*." 
The n g m  of the o t h ~ r  lot u. t i l l  1llrtr~I:l l  wltllnilt nl11c11 dontit Irrlr~r t'nrht~nlf~r(,~i,uS 
am Irw certain. 17-h l l~  ~rrol~itl~ly Isrr ~ ~ m i r a  is m m o n  to nlt I l~rw rnllr~tlnnn. 
get In n pneml was  thc? f i l r l~n  la nblli-h tbc. tame. nnil It  E M  qillrr [mssE1)1~ thnt 
n3E rppwwnt tbc mnir f a l i ~ ~ n .  

It will he olwerrrtl thnr n i ~ l y  111 rhse mrr Imve the fnmw cnllwtcrl h-11 Irlentl- 
Rml RIW'\ACBIIS. I 1 1  I I I B ~ ~  i~latnllctrr t Itr ninterlal 1s t r ~ ~  Irnlwrfctr-tly IlrrrrrrM 
to n r l r ~ ~ l t  of IIIOYP fhnn I l r ~  pPrilrm I r l t ~ ~  t l ~ ~ t ~ r n ~ l i m l .  Jtr nthrrm tlus R l ~ f p ~  nw 
dlntlllrt from tlimre or thr JIItwiunllrpl Ynl1r.y wr-llnns, nntl pntlrrly !lrmrr ~ ~ n l ~ s r  
some o t  11wnt l ~ n c ~  I w n  dmrilml tn E~inrlrni~ nucl A ~ i n t l c  potrtlr~tt lnlls not 
inclndai In RIJ- Ijiblinm]bhy nnrl rl~~rrtckn* r l l  fllrtrlt of r e f ~ ~ ' ~ n t r .  

I have mnw!llt.pll f w l y  wIf 1 1  Mr. RnnnJ~t ~ v l t ~ r ~ v ~ r  t l l ~  IWycrnm II%~W (m- 
cesnd. 

On the flanks of Tl'olrerine and Lyax r~to~intnins thew mre blnck, 
rather masive, car~mnam~r.: wndp shale% tn t l lns~  of If dvenne 
Mo~rntnin, which form ,-at rmk pilw n lnnp $ 1 1 ~  trp1lc.r pnrts of the 
spuw R R ~  RD nltitude of over 1 .W fwt a b r c  tile l~rw ;(!of thc mtrnntt~in. 
tl~cre were found in 190.; fmpnmts of dico(glclrlanor~a leaves and R 

part of an indeterminable bicnlve, and on this I w ~ i s  the w k s  were . 
assignd to the Cwtaceous. The Lynx Mormtak mcks art. c*>rr~Estal 
on only lithologic gounds  



firring 1007 additional material was obtained nnd r e f ~ r ~ d  to Dr. 
T. Mr. Stfinton for d~termination. The following is quoted from his 
report : 

RPltl~ the fmsllm Itw fairly welt prmwmpd, they bore hem mnaldembly B ~ R -  
tarttxl, ao that It la not ~rrartIcable to make sp~clflc tletermlnntion. The M t ~ r  
p m w e t l  form8 appenr to be undesrribed. The fnllt~wiug l i b  mlll &ow tbe 
iornn lpcognfrxd In each Ibt : 

Hernlnutrr? 811. Iacina pit,. 
Pwten tip. Plenromya m. 
T t ~ ~ v r n ~ n o ~  cf. Iublatns Pchlotb. Pachydiwns ap. 
Ctlcull~w air. Pachydifxuff 3 sp. 

427% 7 AP 373 [ I l l d g ~  c>n left llmit south fork of Quail Creek). 

-1H1). f A P  279 (IClpht Ilurit wuth fork ctf Qrm l l  Prwk). 

Tbew ~ ~ P R ~ I R  crridentlp nll 11~1ong to prftrtivnlly n slng1:lp horrmon wblch IR 
mnlldentlg r~fc*rm~l to tlle, Upper Cretaceou~. * * * 'Phe q~wleu of J~rwr- 
rnrr+(frurws I R  rrs,v llkelg nue t b t ~ t  hns heen prevlon~lilg fount1 ml the Pultch~l. hrlt 
ille q~ecInirr~R Iri the prmpnt ccillectlon are too impcriect to RPWP a R  the bneIn 
Tor a rub~lt2vfi Irlen tl A c ~ l l a t ~ .  The most important forms are nmmoultm, whlclcb 
mnke u11 the hulk nf llbr collwttoa and which I hare referred, In solike CnWR 

rloi~btrully, tu the genuu Puch~t l i sc t~a.  Thew arc unquetionably Upper Cretn- 
ceous types. 

Thew Cwtacea~~s roclrs have been abundantly intnlded h;r dikes 
of p n ~ l l n r  i p e o u ~ ,  m h  o f  intermedirlte composition that nw cle- 
scribrrl twFow and, fr~rthermow~ nw much wmmed with small quartz 
veins, many of 1rhic11 me femrgintlas. 

r n h R Y .  

Rocks determined RFI Rcnni (Eocene.) amnr along f,he Y ~ ~ k o n  above 
Rampart and are for~ntl rlm for s short distance up the vaII~p nf 
Minook Creek, m h ~ r e  they contain n ma11 amr~l~nt of coal. They 
nre coriglomerates, snndrrrancs, nnd clays m s t i n ~  unconformab1;y upon 
the older rocks. In some pltlces t h ~ y  are l~nrrlly consolidtlted s n f i -  * 

rientlp tn withstand the pick, and pmapect holes have heen sunk into 
this formatinn under the irnpre.r4irln that t l i ~  rnatcri~l belonged to 
the ~ t r e ~ m  d~posits, These roch art. tilted hut o therwi~  are little 
changed. The Sam@ formation ia foilnd i n  cnnsiderable nreas south 
of Tanann River (see 1'1. I), where it carrics some good lignitic coal 
seams. 



-The chnnges in elevation with reference i a  sca level which the 
Yukon-Tannnn conntry I I ~ H  undergone hn vs EcFt bctlchcs n t  vnr iou~  
aItitrdeq some of them of c o n s i d ~ m h l ~ .  extent, whirh gtnnd pnr~n1ly 
in A definite relation to tfw lrr~w*.nt dri l innp Tines. G r ~ v r l  wns d ~ -  
posited on wmt. of the b n r h ~ s  rlt~ri~ip tlltai t' frrniistio~l. I'art of this 
gr~w.el is r~prrlerf RS of Ple is twth~r~ r t p .  

Such depwits have lwn foirn(1 iu f lw Fnirbenks wrapinn in tho vnl- 
Icy af Fnihnnks Cmk,  sncl i l l  t l~e  R ~ I ~ ~ J I I I - ~  rttgi~tt ttlong 1 . 1 ~ ~  Crerk 
nnd its tsihatarks, along thr 3iilrmjlr. rilrtl nlonr t1tc tritlrttnrietr r l f  
Baker Crcek. The clepositr; 4 b f  I hs Iiipl~ I**r\c.Il o f  t l t v  b'linnnli, apl~roxi- 
mut~ly 501, fr& z,ln)re clle prrsetit dr.ei in~.  tlnA of i ~ l t w ~ s t  wit11 ~ ~ a f t l c  
ante to bht! occnrmce of gt~ld i r l  tllr tril,i~tarirw of 3li11tn)k Cwk. 
The bench gri117rls of the I3:4ktlr d m ~ i ~ ~ i ~ g v  1111 r t n  l~rovrd i l l  s ( , ~ P  p l ~ w *  
to be of gren t eculllolnicw i ~ ~ ~ p o r t ~ i l l c v .  'rllt. rlercril~tinn of tllcw gixl.t.1~ 
nrld the tlt~po~its of flltl  ~ I ~ I ' S ~ ~ I ~ I  htr(*j~r~~r ix xi\.t'il elsc\r.l~rru in hlis 
~neport in t l , ~  tlchtr,un t c r f  1 lit* pdrl l,l~lc~r~.s. 

Silts' a,lso hnve uccunilllnirrl ill grtaat qllnntil ira in thc! larger valleys 
tilroughout tlte interior rrf hlz~skii, a11111 IIX RI'R vel~i  1 1 1 1 ~ ~  lwn repent- 
edly deposited on successively lo~vclr I~lnclirs, go, too. silts hnvr h e n  
clcposited at different l~vcls  down to tlittt nf llle present flood plains, 
These wew probahl y laid rlown ~lntler lncilstrine conditions ant1 ille 
interaction of lacustrine nnd fltlvin tilc conditions, and the nge of depo- 
sition dates from the I'lristocr~~ir, or carli~r, to the present time. 

IGNEOUS ROCKS. 

In the p l o g i c  history of t Ilc I c l r  knn-Tnnnnn region igneous rocks 
hare plrrptf a IrT impnrtnnt pnrt, nnd though lint so mirlelp clis- 
tribtited in this rrest~nl pnrt uf the w e n  they form nevertheless an 
cwential part of thtl Iwi2 m k .  

The ipmns mcb inc111tle rtlatcrial that in a more or less molten 
mi~dition hns pn~tmterl tlrr oHwr mckr in rnrio~ls forms nt vnrinrta 
t i n w  nnd nt Y R ~ ~ O ~ E S  deptltllq 1wFow thc coilt~rnpnmv s ~ ~ r f n c c  and a l ~ o  
~nnteritil thnt has Iwcn po~tw{l olrt npon the srrrface ns lnvn flon-9 r~r 
hns h e n  ~j~Clfw1 RS fmjinrentfil rnntcrial. The ~ v o c b  form~il 1y them 
r:anwlidat ;ern nf tl IC  moltm muterial hnl-P cchamcterisfics so ind icm- 
ticc of khcjr origin t l int  nlinwa g ~ ~ ~ ~ r n l l p  diqiingt~ish wit11 Iittltl difi- 
mtlty the igneor~s from r l ~ e  sedimentary rocks with whirl1 tllry nrrn 
nsacintcd. or tho ~ ~ I C O I I R  maf~rin1 presetlt hl the grav~Is frw111 1 1 1 ~  
wdimcntary m~ierinl with which it is mixed. 

The differences in the composition of t l ~  igneoi~s rocks arc not sn 
sendilp observed. C0ur.w-grained, f ine-pined.  find glnssy rock.; 011- 

tirely di flermt jn apparnnce runy result h l n  the Fnmp mnierinl 
solidifyhg undw different conditions: and f urthennoce, the igleo~ts 



niat~rial fmm which the rocks are derivtd hns n wide m a p  of  chemi- 
cal m m p i t i o n ,  and t t l ~  rmks that result frorn its solidification prc- 
s~nt  a gmt variety of mincml composition r~ntl mnny gmtlntinnnl 
t y p .  T h ~ r ~ f o w ,  no I I R P ~  nnci fast l i n e  cnrl 1 ~ 1  clrn~rn Iwt meru thc 
Irind.; .of ~ ~ P C ) I I S  m k s  m l l l t i n ~  from soli~lificzttiun t31rn11gh mom or 
1- mlllpl(*tr crystalli~~t i o 1 1 .  Fnrt !I~TTIIIXW. WnlP of t h~ ipenlln 
pckY s i r m  t l l ~ i r  wsolirlifirw tinn, II~IVP , Iwn g m n t l ~  ~1111np l  11y ~ i w f  n. 
nlorphi~rn 111ong wit l a  rlir w l i r n e n t ~ v  rnr.1;~ ~vitF~ which t h ~ y  arP 

P?~SM'~R t ~ i l ,  nncI their clri,nirwI rharnctrriat i n  11ln-r l n b ~ n  111nr~ nr 1 ~ w  
olwc~~rcrl I T  thr prucrw.; that have nltm~t'l them. Fnr t h p  p u r p m ,  
of this F~rir-f ~rport  t l~r  ifineous rocks of t11i.r r1rr.n n m l  to lw rmn- 
sidercrl only in n VPV pncrnl  wily. FCII' r~kt! nf tnlivpnipriw t h ~ y  
are tlividcvl itito p f l i t i r -  ~ n r k ~ .  rnanznnitir mku,  p r r n s t o n ~ s ,  
bnmlth. 

Intra~irc~ biotite g r n n i t ~  nnd hnrnl~l~ndpl pan it^ wcrlr in parts of 
the Fairbanlt~ r~gion,  nntably i~ t l ~ c ?  ri<ljp snrrth of Gilmorc Crwk, on 
Twin Crwlc, Perlra Jlornc, nnd n t  tho 11rnrl nf Chnthnm C r e ~ ~  The 
rock of somc of thew locnlitim is pnrpliyritic with fcltlspar crystals 
an inch or mow in tliarn~t~r, am1 that nt  0 t h ~ ~  locnlities is fine and 
even gnincd. The rocks nt.r fr~.;ll a ~ ~ r l  llnvr not unclergone the 
metnrr~orpllisrn that hi13 .:It~m.Pd the whist 9. T f n t  r~rsita finci~ws, X I ~ C ~  

as nre corninon in  the Jportymils rcginn, w ~ r c  not olmrred, nor' nre 
the injection zonas that tire w cornnlrtn in tllr Fnrl!*milc mltntry prw- 
ent in this w~s*ern part of the I'itkon-Tnn~nr mgion. Th~rt? nre R 

few awns of roam-pained biot i tr p n n i  tr* in tllr ncjr t l~~rn  part of the 
region, nwr the head of Reaver Crwk and htween  Reaver ~ n d  Vic- 
toria creeks. b o t h e r  area in Iucnt~I  ott t l ~ r  wtithcrr~ p i d ~ ,  of f l i ~  
divide, near the head of , t h ~  Tnlnvnna drninnp, Ttmw intrasivc 
maws were prohl~ly i n j r ~ t ~ d  d i~r ing  Mcwzoir t imp. 

Granitic mh am not of common occrirrrnco in t lm Rnmp~rt reginn. 
Tllo most est~nsive mnm olmrr~r2 forms a pnrt of 1Rc wrnrnit of 
I\'olvcrine iliountain, mlxere i t  occnpics nn nrpn nlmu t 1,000 fwt n~idc. 
It is a ~mrphrritic, mnsive, p p  rock c o m p s ~ d  ch i~f fy  nS qt~artx, 
phenwryts of orthoclnse a half inch or morn ill dinn~rtrr, c~msidcr- 
nble plagioclnse, W I ~ P  biotite and hornl~lcndr., R tit1 ri l i t  t IF  pyrnxPnP. 
The mrk is finer pained toward the margin ; the sl~rtcs in  mntart 
with it have h n  inrlurated, nnd their f rnvtnrr surfncm nw f leck~d 
wit11 the products of metamorphism, chicfly ar~dalusit~. 

,% sirnilnr n ~ k  occ~us west nf thc rnomitt~in twnr tile arldle whew 
the trnil prl-s though the  ridge t o  descend tonpalul the TZotlina. 
This is also n gray porphyritic rock, but tb porphyritic f~ldspam, 
some of them nn inch or more in rliarnet~r, 11nre a tnhtilnr dpvdop- 
lnent. Tl~c proport ion of pyroxene is greater, therv is  It53 qunrtz, 



and the cornpasitinn of tlre rock is tmnsitio~tnl to tFint of the mon- 
zoaitic mb. Rocky similar in rotu&.~itio~~ to tllow of IYolv~rine 
Morlntain occur alw in lips Mmmtain ~ I O I I E  witll nlonznnitic rocks. 
hlrt their ontcmp wrre  lot. o!wsrprI. 

-4 prpllyritir hintitr! gr~lnitt l  is  fnl~nil in the ~ ir in i tp  nf JInkc-r FTot 
Sprinp, w h ~ w  it is i~ltnrsi V I ~ ,  i r b  I11:lrk r?~rlx~nrtcw~rrs 4 1 1  tw. 

The most mmmorl izltn~sivt* i 11 t FVV Jt~nlpnrt wgion is 13 nlo~w.nr~iiir 
mck t't~nt v n r k  in mh~r fntlll 11al'k 11lrr1v11 f u  nealml?* Iduck. It iu R 

medir~m to f i n e - p i n d  nrk. t1m1 I:I I I#  cnn:lwr \+:~riptips 5 1 1 0 ~  1tl>1111rln11t 
p l a h  of rwld islt-bron-11 111 ink. t hr nltr;t 51 14king m i n ~ n l  pmtn l .  .\I I 
tha rninemlw of this rork s1.p fmlr l ~ r l r l  ir~vl~itl l~ nhnt~t. q n a l  propor- 
lions of an nrthrrrlw* f~ldspar nml of pln~irnblnr-.  n-l~icll is  e r l ~ l w d t l ~ l  
in flw i m p ~ l ~ r  li~nl)i( l  n~nttltrl p - i t i ~ w  uf ~ntti~sh t~l~lspar. nl) l~~ltln~~t 
p a l e - p r l  ~ ~ r r , r ~ c w . l i ~ l i r .  p?msenlD. liotira*. ~ i a t l  rt S I I I H Z F  proprtior~ of 
olivine. Hy pewf I I P I I P  C ) ~ T ~ I Z Y  f l~qltt~nt  IF. it 'i s1111t 11 1)rif;rns oftell frit~g- 
i n g  the grains of c~ l i r in~ .  at the e s p n w  of \ I - I I ~ P J I  it IHIS prohahly 1)~vn 
formed. There is some npntitp ant1 often ~nuc-11 mngtuntit~. 

This rock oecrira in Lynx Mountain smI in tlrt* r i c l p  nt thp h ~ a d s  
of Glenn, R b d e  Islnnd, ant1 9 m e p  erwks, wIi~rr it fo~.lns n nlncn of 
considerable extent. Tha ntlntcarous F ~ R I ~  t l i k ~ s  r l F  n-~irlrttr-lik~ roc!{ 
in the s l a t e ,  from 1 foot to X fcet thick, containing pmn~inrrlt plates 
nf bl~ached biotite and R I n s p  pr-oln>rtion of iienrly rolorlc+x pris- 
rnrrtic crystals of monwlinic I,yrosene, arr prolmhly to Iw rrftrred 
to this type. 

A prt ion a t  least of tlle pnnalar m k s  of int~mcrlintc. rompmi- 
tian in the Rarnpnrt region IIT intrusive in I'pp~r CI'P~ACCOIIS ~'nvlis 
and it is prob~hle that all nb tllpnl n ly  of t11~ wnle p11erm 1 1ariocl. 

Tl~a p n s t o n m  inclnrle serpentine, nltewil gnhhm, rliahnw, tmsnlt, 
and much tuffflcrons materinl, nnrl Ilavth nt tnnny plaws heen intr~trlerl 
by fmh clinha~ic m k s .  Some show rlrrlrly Ehtir rnocl~ of orifikk. 
others are inrlpfinit~ a pllnnitic chertlike m k r .  Tllcy ocrur nbnnrfn~~tly 
in the a m  lying hetwc~n t l l ~  T771ite Jlo~rn t nins nntl Rnrnpart. Tlreir 
dark color mntraats strnngly wit11 tlw n ~ w i n f ~ d  lim*%ones of the 
White Mount~ins. Tlwy fo1-111 the pr,roniil~~~~t r i d p s  ncross Beavrr 
Valley west of th~se  mountnins nnd orarr i t 1  tha limn I~~trnwrr this 
ridge and Ynkon Plat.+. Farther w-3 they Ilccnrn~ prominent in 
thp  ridge north of Hem C w k ,  In t h ~  Rurnpi~rt r~ginn thcy form 
the hed m k  in the lo\r~r pnrt of Troublesome Vnllty n ~ l d  nre the 
most widely distribr~ tetl mcks in the lower vnl ley uf t h u  Minook Iwlom 
the nlolttll of FIoridu C w k .  
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The gxeenstones n1.e partly intmsive and partJy extrusive in the 
rocks in which they occur. $hose in sssociation with the limestone 
are, so far as Elas been observed, pnrnUel to the structure, and further- 
more, some of them are ~ltererl basalts containing numerous amyg- 
dnles filled with cnlcite. Diabasic intruejves cut the serpentine and 
jn the Rampart region intrude the Rampart slates. The volvanic nc- 
tivity that resi~lted i l l  the production of this material took place, prjn- 
cipal tp at lenst, dtlri~~g the rleposition of the roclzs regarded as Silur- 
i u ~ t  a~ltl  Ikro~rin~~. 

HASATAT. 

-4 fregll olivine basalt occrzrs  or^ Minoak Creelr about 1 mile above 
ih mouth. On Hunter Creek, a short distance above its mouth, and 
~pparently rvlatetl to the basalt in their. occurrence, are. volcanic 
g1assc.s rwltaining hasic fe,lrlsper pllenocrysts. ThcCsc volcanics nrp 
~nwbably subsequent to the Iienai. A small nltlnx of basalt was 8190 

rlhser~~rl ill the Fai~,l ,~nl;s ~.rgiil~l i l l  t br tlq l I ~ p  nf Peisbanlis C m l ~  

In the region souti of Tnnnnn River there nrt? ii~terbetlded with 
the chere and slabs (Devonian ?) large masses of nugen gneisses 
whit& on nlicroscopic examination proved t o  be altered rhyolites. 
These rocks range from a coarsely porphyritic peiss  with feldspars 
np to 2 inches in diameter to an evenly fine-pained seridte schist with 
no grains visible to the eye. Th@ most common type is composed es- 
senti~lly of quartz and feldspar grains in a poundmass of q ~ ~ w t z  and 
feldspar largely sericitizrd. &wants of original igneous texttves 
are prescrrcd, but tha present structures and textures nrc ~ l t l e  mostly 
to c~taclastie action and recrpstnllization. 

SUMMARY. 

The peatad part of the area is formeti of closely falded rocks strik- 
ing northeast and soi~bhwast, separable into two large- groups, one in- 
clt~ding: higl~lp rnetamorpha~ed whish reprded RS early Paleozoic or 
pre-Pnleoznic and the ntller being made ip of rocks greatly variable 
in kind but chrtracterizecl in general by a less degreo of metamorphism 
md regarcled ms predolnin~ntly Sihlrim and Devonian, Igneous 
rocks ore nn essentinI constituent of the area. Some of them have 
bwn highly metamorphosed along with the sedimentary rocks that 
am now schists; o t h ~ r s  nre fresh granitic or more basic intruaives that 
were probttMy injected a t  the enti of M w m i c  time; and dill. others, 
which are present to a minor extent, are comparatively recent ex- 

' 

trusives. Tgneous roclis occur in all the areas that produce gold, but 
are not. confined to them areas, and the gold Bccurrences are probd~ly 
to Le referred partly, a l  least, to nfter-effects of intrusion. 



FAIRBANU A XU RAMPAHT QUADRANGLES. 

ECO hh0JUC GEO WGE'. 

FAIRBANKS REGION. 

The Fairbr~kx regio~i i~lcluclrts t11u p 1 c l  placers of f i e  Tanuna 
Valley about 2(i0 miles alm-e tlie ~nouth of the river. They comprise 
parts of the valleys of s~ilslll streorns. most. of 71-llich are within 25 
miles of the navigable ~vtlter of tho T t l n ~ n a .  The lrlcatiol~ of u trad- 
ing post in this part of the Tanam 17aIlex in 1901 was followed in 
1002 by the dixovery of gold. The ~.egicln h g a n  to tittract attention 
and by the end of 1909, with n production of a t  least $40,000, had be- 
came of prospective imlsortance. The  ark of ID04 resulted in  u 
production of about $600:000: which 113s increased in 1905 t o  about 
$6,000,000, and in 1906 to over 89,OOO.OOC). 

The Fairbanks region wns visited Iq A. H. Brooks. in 1906 and . 
1907, and the condition of thc creelrs is t h i n  il~wriberl by him: 

(;?etiry, Falrbnnkx, lknle, I'anlt. Esther, (>aldstrea~n, nnd Ppdrn creeks and 
their tributaries nre the chief p1.c)ducing crwks or the district. C'leary contlnuefi 
to &and first iin prodnctiou, with FalrbntlIrs in secoarl ljlace. Tlie RndIilg of 
~ a l u e ~  on Crtpp le  and Treasuw c l r ~ l i s  flefi~~ltelr exte~lds the prorluctng nrat 
to the sonthwmt, and reported diwn~wieu nf gr>ld in the  ripper Chenx nlng show 
n uortheastmly extension of t l ~ c  sn~nc belt, tlioligh this is not yet established. 

The dcts In b n d  are, hocm-wer. srrficl~l~t to deterrlljn~ tIlnt there i s  n gold- 
benriug zone, nt l a s t  10 mlles wtde, running northenst and sonthwest, which 
&IS b e a ~  traced for about 33 rnllw. Its 1iortlimRteru extension would iutersrt 
the rrpyer a e u u  basin, rvhile to the snr1thrw-est it rllnR out into Tt~lovnn~i  bat^. 
h logical deductiait frol11 these f?c.tn ~runld sucgest thr~t the p-0Sl)Wtor eoiild 
tnru his attention to  the Chol:~ Ir:iui~h nud to the  HitrPnnrR clrnjnluiug the n~>llmd 
which bound- the Tolurnftn Hilt9 ort the er~st. I t  shonld he rerneul~ered, how- 
ever, that the I11v&ig;~tiurla no f i ~ r  uirlrIc Illrllcz~tu the condjt l#)~~s  mlllch 
bring about r n i u e ~ ~ ~ l l ~ i t i ~ n ~  :ire It~r.:il. llud 11euce +lie furruntion of plncertl yrt~ha- 
bly dues not 1wrsIRt over u t ~ r  p r ~ t  distit~lcr*. 

Worthy of slrwinl note arc the rich pl:icers fon~ul l$ist J - M ~  on Tnult Creek, 
which had prevlouFlly bee11 u~lprr%luctire. Ou rlm~rlp :ill the 1)rwducing streruns 
which am tribi~tnry to the Chatxni1i:t tlie 11i1r streak I ~ A .  lieen traced !\.ell dmvn 
to the main river. 111 flrrt, tbrh ori~I11 uf the rlch grnrrls fouoil lu vnrlults 
places at 100 to 200 feet rlepth under tlra valley Hmlr rlf the Chtanika is a~llolig 

I the iuoat puxzliiig of the  ~)lraiu[uru~i rolluwtml 1~1th the placers of thls district. 
Inter& ill Goldst~%~111 Cl'wli W ~ I R  revha1 clurhlg Inst sumnicr LF mmc rich 
pincer diworerirs. r111d :IS' i t  I-PHIII t, t l ~ ~ i ~ j $  the crrck w t ~ s  r~lruost ~tbn~idonal ill 

the early ptlrt of the Hummer, Iatcr it was shrdde~l with operatare far set-em11 
ruilea 

Of the outIying districts trltmttiry to J?i~It'b~lis the Tenderfoot probably 
mnde t h e  Isrgest production, estimnted nt RW,UOn. Tbe gmrels on Tender- 
foot Creek are de~p,  but In the ~mnller  creeIrw are said not to exceed 8 to 10 
feet in de&b It mould appenr that them dewsits lie in a dlRc~ent zone f rom 
thow of Fairbanks. 

a Brmk~, A,  11.. report on progr'wx 01 inrestlgtlonx uf mlnernl reaourcem of Alaeku, 
1900: Bull. U. s. Geol. Survey So. 314, l9W7, pp- 36-37, 
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Sol~ie work n . 1 ~  rlour nu ilia- d m l n s  trlbntnm to the nppec Chatanlka, where 
~~rohnhly 30 ~ I I P I I  NCPC 111 work. Sc~nle uutd haa been fomd on Falth, H o l e  auU. 
I X o n ~ ~ r r t n k ~  t - a r ~ ~ l c ~ .  T b v  PIIS R~PCNR 19 thin and tbe v ~ l n e s  are mid to be  regu- 
11~rly dlstrl bt~trrl. 

TJp l a  Ihr! p e n t ;  time, 1907, tran'portation to the Fairbanks 
region from oi~bside points has heen by way of Dxwson, St. Michael, 
or Vrrldex. The Valdcz route is convenient for many who tiesire to 
1.erc11 IJairbtlnlt~ Ixferc4 thr! opening of nrtvigstion and is trav~lecl 
extensively cluri~ig tile winter wason Sapplies ship$ in the spring 
f o I"nirl~*nlts hg wag of D n m n  w ~ c h  their destinntion car1 i ~ r  in tho 
wnmn thnn if shipp~d by wu.y of St. Michael, n3 the upper I'lrkoll is  
fimt ope11 to nevigi~tion. Freightr rates on supplies shil,peil from 
Scattle to FairhttnIrw ~ a r y  greatly according tn their position in the 
freight cln&icntions and according ns they are writ, by t ~ f  
h w w n  or St Wd~nel, During 1905 the rates r ~ n p r l  from $55 to 
$7.3 per. to11 on ortlinary snpplieu. Fird-clnss p a w n p r  r n t ~ s  havo 
ranpd frmorn $125 to $150. 

The tolrtl of Fair13anL~ is sitn~terl on a doach nf tho T R ; I R ~ R ,  
neRr the head of eaq- narigation, and in 1905 h1)il n p,pulation of 
nboi~t 5,500. DUrin~ clrp spnsons the qnrtn tity of water in tha slough 
is so srnal1 tllnt some of the stenrnprs hwve rlificultp in xrarhing tlie 
town. Tlre larger lmnts that ply occnsionnllg on tho T a n ~ ~ n v  nlr, 
rmt~ldc to wach Fairl~enks except nt high w ~ i c r ,  nnd thcir ~npplies 
are left n t  Chena. I \ ' H ~  for miners nre pncrally $6 and Imarri, in 
some caws $fi nnd bonrtl, p r  dny. 

Fairbanks has ncrvspapm, n w11ml ?stern, and tlirnc hnnl;++ne 
of them R nntional brrnk IT; t h curmncy of its own jn circule tion--and 
i s  thr ~ ~ n t  of the mart which ha* jurisdictiorl over the whole of the 
interiot. of hlnskn. 

The town of Clletin is sitrlatet? ahout 3 miles from Fairbanks. nt  
tl1c mtrnm~rr nf thc slarrgh into the main river. It is accessibIo for 
tlle, largest Imnts, b ~ t  hn2 the d i s a d v ~ n t o ~  of bcing everal milen 
f~rtht*r fro111 111ost of tlw p l t l - p d u r i n p  creeks, and thuq far its 
t ~ e ~ ~ l ~ p ~ ~ l ~ ~ ~ t  11~s not kept paw wit11 that of Fairbanks. The ran- 
strndiau nf thn railiwaih has, holrever, favorably affeckd tha g ~ o ~ v t h  
of thc town. 

TIIV t l~i~nwl~oltat ion nf si11)plir; from tlic t n ~ n s  to the crcrks has 
h e n  o g o ~ i r ( * r  of 1111irIb tr'cl~~blt? nntl cxpnw. birt cheaper and httcr 
tr~l lsport~tion has Imn p i ~ ~ r d  ronstnlcting a narrow-gap mil- 
mnd I , ~ t \ r . ~ c . i ~  1~airl)flnIcs R I I ~  U l l e ~ l ~ ,  by extending a brnnch macl 
frnnt nn intermediate paint np the vt l l l e~  of Goldstr~arn Crpelc to the 
junction of Pedro and Gilmore creeks, and ~ l s n  (1907) up Fox Gulch 
lint1 along the div id~ h e h e w  Vault anil Dome crmh tn claim 15 
Itelom on Cl~xry  Creek, &d by constructing Gnvernrn~nt P F R ~ I I  PORCIS 
from t11~ main snpplp points ailrl from the terminus of thc milroad 
to the various crwl<s. 
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The region. tl~ough clelwucle~tt u a  the ontsirltl for the greatest part 
of its supplies. is iri the ~natter of ItrtuIwr nnd fttel mostly independ- 
ent. The spruce timber along the slough# o f  tile T~anana ant1 t l~c 
lower parts of the vaII~ps of its Isrgest tributarks is of gmd quality 
and muell of it esceeds 2 fwt in diameter nb tha butt. TIE s m ~ I l  
spi-uce and birch, so ahl~nrlnnt on the hillsides, fllrnish a supply oi 
fuel which has not up to the present time l x e n  heavily taxccl, but 
which is becoming year by gear n more inkportant i ten1 in the cost of 
prod nction. 

R,:n AO(:K. 

The bed rock is predorl~jli;rat Py .wllist, c l w l y  f o l d ~ d  urirl striking 
in ~ n e m 1  northeast nnntl s o l ~ t l ~ ~ t - ~ r f .  TIIQ I I I ~ I ~ I I  s t r u c t ~ l r ~ l  ~ I H ~ I C S  wry  
from naarIy horizontal to n~arly wrtical. The altemsting IFCIS of 
blocky quartzite schist am1 3r-liist.; wit  11 ;I  l t ~ r p  pmportion of m i c ~ .  
give rise to  n bed-roclc sltrftlcc of vt~rying influence nn the disfribtb 
tion of the gold. TIP gold sinks dong t h ~  st r~lctt~ral p lnn~s  of tlrc: 
blocky bed ~.twlr to a r l~p l l i  of wvt!1711' feet i~ some plnws, but tbt: 
compact cl~yey st~rfaoc* of tbr softer I d s  is l>r~~cticnllp irnp~rmenl~ln 
to tho gold. Qtlartz veins, somp of tllcllz hcing "wt or mom tltick, 
arc common in t l ~ c  k-l~ists, 11ut a2r not SO abundrnt that qnartx 
become$ a conspiruons co~istitaent of the grnvpls. 

Granitic intnisions 1ut.r pwwnt a t  w ~ r c b r n l  lrrcnliti~s in tllc ranin 
ridge. They fom thr h t l  m k  n t  the u p p r  clllds of some of the 
valleys aald Itnt*e f~rrriisF~rtl l~lt~trrirrl for a srnnll proportion of the 
gravels in manp nf the \-t~lleyx. Greenstont! whist forms R Inrp pnrt 
of the ridge w e 4  of Clear?. Creek, and thin rock is generally conspicrr- 
aus by the qtrtintitp of prtlrFs it. contains. A .small nrno~rnt of I)laclr 
basrtltic rock outrrap n t  thr point, of the ridge that forms the north- 
ern limit of the valley of Fairflunks Crrdt 

T ~ P  1m nl~ltrrinl f o r ~ l ~ ~ d  Ily flle weath~rinp of the lwd rock 
v n r h  in cha s~c!tor nccortling to the Rmorlut of trvrlsportation it, 1~1s 
und~rgonc. Outrrops of I>rrl m k  jn tllc Pilirhnnks ntgion art! con- 
f i n d  lrlostlg to'tllt? ~ ~ i n l l i ~ i t s  of the rides 1111d f o the stecper slopes of 
t l~r  vallrys, while 1311 t l lv  p n t  l ~ r  slop~n nlld in  the 1~)ttotns of the 
valle,m tlic hrd-mrlc wrrf~r.n Ir rrivr*rrtl with a ~nrntlc of muterirtl 
'ranging in I h i c l c ~ ~ c ~  fwn1 II f ~ n '  f t ~ 1  f o over :30O feet. This o~;tnllu .. 
i~ compow(1 partly of l ~ ~ t e ~ ~ ~ g ~ ~ n c o ~ ~ s  t a l n ~ ,  ~vliicb is mntinnallg 
working down the sides of tho v11IIt?ps, aild part'Ip of tho m~ter ia l  in 
the valley floors, which 119s l r ~ n  worked over so manp times by run- 
ning matcr that it hns n frtirly uniform struck~re thrau~hoilt. All nf 
thme dcpasit~ am, for the most pnrt. f r o z ~ n  througlront the pear. 

As the streams genernlly flow plow to one side of tllcir valleys the 
deposits are mostly on but one ~ i d t . .  Their upper surface slopes grad- 



ually toward- the base of the hills. The bed-rock surface, so far as 
known (1905), is in general nearly flat, or has a very gentle grade 
IlilIward from the week. The deposits are in most places separable 
into three ilivisions, 11-lr-llich, from surface to bed rock, are referred to 
by the miners as rnz~cl;. barren gravels, and pay gravel. 

The rn~ick ranges in thicknes~ from tl. few feet to a mximuzu of 
nboiit 70 feet, the Line of separation betwee11 it and the underlying 
gravels bcing fairly sharp. I t  is a black deposit containing a large 
amount uf material derived from the decomposition of moss H I I ; ~  

other vegetation, a considerable percentage of clay and sand King 
uitlleer intermingled wit11 the organic, matter or distributed as layers 
and thin lenses irregularly through the mass. Horizontal, and occn- 
sionally vertical, sheets of ice severaI feet thick occur in this deposit. 

The underlying gravels, mnging in thickness from 10 to over GO 
feet, are derived from the I.Q& occurring within the areas drained 
by each particular stseam. As qrrartzite schist is the most common 
bed imck and also the most resistant to the processes of wearing and 
weathering, the largest proportion of the coarse material in the 
gmrelw is composed of it. The gravels also include quartz-mica and 
c~rhnnceous schist, vein quartz, and some igneous materinl, mostly 
granite. Teeth of the mammoth and bones of other animals now 
e-xtinct are occasio~~ally found. The coarse material being mostly 
schistom occurx ns more or less fl~ttened angular pieces, only slightly 
waterworn. Few of them exceed a foot in diameter and the pro- 
portion of bomldelv; is therefore small. The fine material is corn- 
posed partly o f  srrlaller pieces of the more resistant rocks and 
partly of cluy derived from the decomposition of the micrtceous and 
carbonaccons schists. The-se gravels contain also u small percentilgu 
uf individ~lttl rninemls relemsecl by the procew of weathering, The . 
proporti011 of c I ~ y  in the barren gravels is small, but that in the 
underlying pay grnvels is large. All the material, both conrse and 
fine, is it~eguIarly intermingled, the 1ltrgt.z. pieces being usually 
nearly horizontal. 

The pt~y .gravels nr;emble those nbuve them, birt contaiii' r~ CYILIS~CI- 
urable amount of c I ~ y ,  which ndheres t , i g l ~ t l ~  to the gravel und to 
iha S U ~ ~ R N  of the bloclq fragments of hcl rock. This day is pre- 
vailingly of a yellowish color in the more shallow diggings and of m 
bluish color in the deeper gravels. The proportion of clay varies, 
hut  in most places there is enough present to rentley the pap gravels 
easily distinguishable in the drifts frorn'the barren ground above 
them. The thickness of the pay gravels ranges from a fern inches 
to 12 or more feet, a range which is rather uniformly maintained. 
The under surface of the gravels not only mts upon the bed rock, 
but where the latter is blocky the fine material is found within it to 
u depth of PI-om 1 to 3 or mom feet. The pay gravels vary in width 



in different creeks ant1 in rliffemt parts of the snme creek, but rnaktm 
wponlpa sm~all pnrtof tire width of most of thevalleys. Pay streaks 
r~naing irr width fmnl 30 feet or less to 4.50 feet, and in one plsft: 
reaclling a width of 300 feet, have been reported. The avcmgc 
widt 11 of p w l s  carrying values sufficient ta pay for working untlcr 
corlditjons ill 11105 is prohbly  a b u t  150 to SO0 feet, anti tlria. likt! 
tlro thickness, is f~iirly constant. The pay stmaks in the vlrll~g flours 
I ~ a r  110 l~njforr~l p l a t  ion to the present sjrearn hds.  

Thc goEd is ei th~r crenl?* distributed throughout the pay p w l n  
or lion m&Iy near thr btd rock, or, occasionally, is found r.hicfl y 
within tlio bed rock. The p a t  kuIk of the gold is cnmposerI of 
flattidl pieces of various sizes up to one-fourth iiich in dinrnrt~r rind 
of grnnnlnr pieces, wme of whicll are minnte. T h e  proporliori of 
velmjr finno gold, howcvcr, is apparently m l l ,  and there is but littlr! 
flztky gold. Nuggets forn~ an inconsiderable part of tho clean ups; 
tliosa ~ v o r t l ~  u fcrv clollars nre common, however, and II few of con- 
sid~rahlo vnluc hnve heeu found. Some of the largest were w r t h  
8pproxi matply $14.5, $160, $190, $288, and $510. Many of the m~gg(?h 
contail1 qi~urtz. Most of the golcl found near the he~ils of tho crwks 
ia nngalnr. Downsrtrcnm there is in p n ~ m 1  n grirlanl d~crcnw in 
the n v e r n p  size of the pieces and nn increase in the unloltnt of mcnr 
they have snstninpd. Sugg~ts, too, arc: lm mnlmon in the lower 
pwts of the 1711llcps. Ia some places coem ~ n c l  fine pold ncrtzr 
together; in others thc coarse gold is found m d l y  on one sitlc of 
the pay streak. At R fen. localities there appears to all nllrrlpt 
chanp from p v e l s  carrying a large percentap of cmrse pold to 
athe-imm4iateIy below on the sanle stream-whew p l d  mrltcnt 
is chiefly finc. m e  values in t ! ~  pay grav~ l s  exploitecl in 1905 rnnp  
from abrrr~t 9 cents to M writs or more to the pan, ~ n d  n I n r p  pnrt 
of the p 1 1 n d  will arcrage aho~tt  8 mnts to the pan, or a h r ~ t  $10 to 
the cubic yrrd or $9 to the sqtlam foot of bed rock. Somrb of  this 
p v n d  averngcs $3 to $3.50 to tile quare foot and some rurriw even 
lwtter ~ l n e .  Aw? v a l n ~  were rcprted ranging fmm $If;.lf; to 
$18.55 of gold lwr nnnw, and the gold from one lml i tp  was said to 
n w r  as high as $19.95. 

Tho mitiernls most comrnanl?- nsmciated with the p l d ,  asiclt! from 
thc qua*, wit11 u*hich it ir n f t ~ n  int~rgrown. nm gnrnet, rutile. and 
l~lacl; a n d .  Tlie black mnd occurs i l l  h~rt small proportion nntl is 
corn+ mostly of mapetite. Casriterit~ is rntller common. ~ n r l  
there is some stibnik Bismuth is msional lp  intergrown with t l w  
@Id. 

The frozen gravels are tough, in distinction from the muck. The? 
ran not be broken with the pick and are with diffirulty rent by txplu- 
gives. -4 s~trlden caving in of the ground nndermind in drifting 

2AW-RulF. 3374W-43 



34 FAIRBANKS AWD RAWPART QVAWRAXGL&B. 

is rHrP9 flie sinking nninUp k ing  s~ gradual as to prntit the removal 
of m i n i n ~  appnrat o.;. In sricli CUSPS a parting uften kkes pLm beIse- 
twer?u tllr gravels and the overlying nluek leaving the lxtter as R roof. 
The ~olitlly frnzen pnvels am practically jrnpmeable to the surface 
uTt.ntew nnd to  nny ~ l n d ~ r p u m d  wnter thnt may Gr present and the 
nntlrrgrounrl mining operat ions are comparntirely dry. Unfrrrrsen 
nrcns 11ro C ~ C O U ~ ~ C P T ~  a t  rnmy places, and w l r e  they occur in t l ~ c  
dcepcr g r o ~ ~ n d  the pnn*nm of " live water '' adds to the expl lse  of 
rni~li~lg, In other places, notably near the heads of wnle crwk.; 
whel-c I8Iae gravels nru shnllow. tznhlanketed Fly muck, rttlil \\-ell 
dminetl, tllc p e a k  pr11-t of the ,ground thaw during the 5tlnlilitBr. 

IknuI~ griircls are not common in the Fairbanks region. ,t tf~posit 
of p n v c 1 ~  C O I I ~ ~ O I ~ ~ ~  esscntiaIly of quartz-mica sclii.;I, cnrbottnceous 
whist, nnd vein quartz has, however, beell found on t ha northern val- 
log slopn of Fairbnnks Creek, (iOU feet iibow tho valley lltwr. TIN? 
gsnvel is rathex: well rounded and corstnius bowldi*rs 1111 t r j  1 ftxA jrr 
rlinmetet.. These p v e l s  have l l e e ~  m e w l ~ a t ,  ~~rospwfcrl, I ~ i t  so f~rr 
ns known, without farorable rr!sults. 

It appears from H curwry rxuntinntion Ihut tllc ply gruvcln wcm 
d e p s i t ~ d  nnrter co~tditions s o n ~ e w l ~ t  rlitt'erulnt f i t 1 1 1 1  tl1o.qi1 whic:I~ now 
prevail. Though the details can riot be tliscu~wd here, suaio o f  thc 
facts hr!asing on this matter cle%rve ~rlcut ion. 'I'hu p!c~crt~l rtlii- 

forrnity in the altit urlr, of the riilgt-.ru hus been not,c!tl. This i~nifortility 
is the ~ ~ u l t  of tllc erosion of n surfnce for1nerIy stood nt rt 

lower level than at present. Its topopdpliy WIN thcn ~ ~ n d u l u t i ~ i g ,  
dotted wit11 r~undcrl Ilill.q, nnd l~roket!rl hp imli~tcrl grorip~ of hills uurl 
r i d p  of p a t e r  pmminenw. The val lrq.5, f ~~r?lwlrrnc~rc!, wern nlmrl 
and of Ion- pade. 11 is pmbal~ls that. t b ~  stwarn JeposiB were d e l l  
arid that t h r i  interstream nrrbns hwv much I V C L I I ~ ~ ~ P ~ V ~  k t 1  mck, nwait- 
ing huaporkation. Eleva tjon of tlln rrgion c~ta'r)lrd the s t r e ~ m s  lo 
cnt fhn p e n t  vnlleyx and thus form tlla ttvcnuc-;, or sltlim boxes as 
they might be called. thrnttgh which pa~wd the protlr~cts of long- 
continacrl: n~~athering ne \\*ell aa the r'leposits of tho former streams. 
The Iwnch r l ~ p s i t s  above clc~wri~wil form rc remnnnt of these olcl 
deposits. 

In the const~nt, ? i l ~ ~ v ,  rind oficn intrrniptcd progress- of t h ~  nu- 
sort,ed C O B ~ P  and firw 1natcria1 tlnlt-n tlcp m l l ~ y s  t l ip  particles of gold, 
Iweau~e of  their high spwilic weight, tend lo Ing Z-whind the particles 
of ot,l~er materiaIs ,ant7 to find n lower position in the mns or n lorlg- 
ment in tile crcvjcen of the her] ru~c'k. Tltcy offrr R pssive msistance to 
onwn rd niation and nn uctivc nsqistanm to vertical downward motion. 
Tltr ncrnrn~~ln t . i n ~  d e p ~ i t  nf p ! d  i s  mixed with ~tnsort~rl material 
which, for 1110 must pl~rt,, wns j~rcltrrhly not originally associated with 
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the gold but. was deril-ed froi~i suuie source f ~ r t I l ~ r  ~ t p  the valley. Thi* 
deposit closely follo~~*\.y the c u t t i ~ ~ g  aotiorl of the stretlm itlid is the first 
to cover the bAre surface of the Ixcl ~tock wlien opportunity is offered. 

Active erosion arid nn u b u n d ~ n ~ v  of previously nccuulnlated unrif- 
erous material uppar  to b favortible to the formation of pjacers. 
The so-callecl " wanilerhg " 111acet.s which htl\*e been noted in Aus- 
tralia; where the pay c1i1.i~ is shifted $it tinies of melting snows to 
c l ~ i m s  lower down the valley, appear to represent an early stage in 
the development of plac~rs. l'lTitlr the less(3ni11g (of the stmam's nctiv- 
ity, accompanied often by the eahia~ustinr~ of the great pfirk o f  the 
auriferous material, f be rnohili ty of the (Iel~osils is rluninishpd. ,\n 
increasing nmount of barren liil~terial is then deposited over the priy 
gravelr, the sstrearrl nluy abunrlon the pnrt of the valley in which it has 
hit.herto worked R I L ~  the  pny strrnk IrlHy hcnune pn~ctically a station- , 

a r y  deposit. TII the iuterior r ~ f  ,Iltisl<;~ the pap ~trr*xlr has l~ccorr~e not 
only permanent ly stnt i o ~  txl:r; I ) r ~ t  also, throu~h thc ce~nenti~ig agency P 
of im, for the n~ost part pt~nl1etnent1-y conuollrls t ~ d .  

Few facts are Ir~~rwn rt>g~~rding the amount, distribution, or cir- 
culation of the undergrormd TELLPI'S nnd tlir con.w~um t rsttmt of 
the permanently or only tmlpornrily imconsolidateil gruvcls. In the 
Yukon-T~tnana co~lnlrg tl~eere a re  valleys w l m s ~  depnsits are so 

spotted,'' as it mere. 1r.it11 liltc water that. it is practic:~Ily in~pnssi- 
ble to morlr then1 by drifting. The presence of lnrge amounts of live 
water in rntlny vtllleys during the winter is dlom'tl Ily iho r~peateil 
overflows to which streams nre subjcrt a ~ r t l  I)y I he unespcted fillirig 
af prospect holm wit11 $-rater fro111 I ~ l o m .  I t  is possible, therefore, 
that the extent. of the l ~ ~ ~ f r n z r n  p o l ~ n d  is greater t,hhrtn i s  gauerally 
supposed. The edeut of co11so1irl:t tion. while dependent primal.ilg 
on the climuie, is probably greatly ~nodified Iry local conditiollls. The 
dope of the valley, the churncter and thiclmess of the deposits, and 
the quankity of water nre factnrs mhicl~ together nit~y become of 
dominating importance, countcri~cting s u c c ~ ~ f ~ ~ l l g .  the tendency of 
the climatic conditions tn ctl11w ccnnsolidntio~l of deposits lo great 
depths. As II result, n part n l  (he deposits of a vulIev, whelher talliu 
or skream gravels, wl~em not too deep, ma? be further differentiated. 
This differe,ntiatim. l~nclcr thr mobility imparted by the contained 
water and by the stream action to  which they may he siibjeeted, may 
bring about the gradnal ncc~rrn~~lstion of the gold on or near the bed 
rock. I n  the Fairbanks region this process wt~uld be nmst active in 
the shallow deposits which rtre generally confined tro the headwaters 
of the valleys. Althougll the quantity of weathered material now 
at  hand is not m large as formerly, when the ~ ~ r o d ~ r c t  of long-con- 
tinned weathering had accumulated, and although the proportion 

nSchrnetsser, Karl, Die Goldielder dustmllene, p. 100. 
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of gold may now Ile different from mhnt it mns fvrmerly, nev~rthe- 
less it is rea~onable to suppose-qnd the orcmrmct7 nf gold near the 
headwaters renders ~ 1 1 ~ 1 1  a suppositiorl ~nt i r r l?*  j trstifiable--that the 
~leposition of anrifcmr~s mrtterinl is tllere in progrsaw. .it pmw~lt 
the at~+earns come in C ~ O S ~ H ~  relntio~~ in the W T ~ ~ C A  1 wction to the lmd 
rock 'Ingar the heads of tho velleys. and thcw, if ~ n g w l ~ e r ~  within 
the vnlleys, domwnrd cutting of the bed rock is in progress. The 
lower park  of the mlleps harp hwn nt-eas r l f  ~bundant dt-psition. 
Near the haads dcpwition clowly fnlloms cutting and there the 
(leeply buriecl, morc or less permanently frozen pay wtrettks of the 
lower valleys nlerp into the depozits within the zon; nf the present 
streanls' activity. 

T1tc pavcls in t,Ile valleys of the Fairl~anks region nn! composer1 
of ~~ta te r i t t l s  derived from the bccl rorlc in which the v~lleys have 
l > r e i ~  crrt anri were d~pnnited tbmttgll streurn action, uninflnenc~d by 
any prrmnl dnciat im,  pet rintler rotlditions sornewhnt different from 
those of the present. The: position of the pay streak in the valley 
rnurks the position of nn ~ a r l i e r  rlrninngr! way as ~relI  ns that ~ l a r t  

of the cross wtion of the valley which wns nt the time of i t u  deymsi- 
tian p r o l ~ b l ~  the r l r ~ p s f .  
T h e  sr~ccesivc d a p s  of develnprnent may Irave lxen somewhat as 

follnlr-s: ( 1 )  Elevatintl of the reg-inn. thp stlrfnre h i n g  Ilrrlen with 
much nnnswrted \ ~ r a t h e r ~ t I  ~nntcrinl and oldrr rtmam d~posits; (2) a 
p r i d  of fictive erosintl El? the ~tmnrns during which there nvas little 
opportunity for the fnmation af prmmcnt deposits; (3) a period 
of deposition when the stwarns were n~rtrly clown to p ~ d e  and when 
the pay d w k s  we-ere, for  the mod. part, Inid rlolrn with their clap 
rnnbnt. which may hare hten d~r i re r l  in part from the nbundttnl 
clay of thr wathrred rnaterinl nntl in part directly from the M 
rock ; :incl (4) s periad of strcnm shift ing. ntllep mjdeniag, nnd fnr-  
ther deposition, wit11 t h ~  grar lu~I  dtveloprncnt of the unsymmetrical 
type nf vallrp of the presenb day. This unsymmetrical s h a p m n e  
hide btrel) :111d the nthcr a morc or ]em p a d u d  slope-is u clilarader- 
istic feature of mnny mlleys in Ahsku, and results probably from 
w,vert~l ctluses, among which t l r p  l o c ~ l  txlevnt ion or depression, litho- 
logic character and strirrtilro. and insolation. It suffices here to 
smPl~nsize only one nf t heso, ofien o l~wr~~rt l  11.y m i n e e t h a t  the sunlly 
side nf vnll~ys is srtllject, to mow rnpirl wcnr tllnn the shndy s id~ ,  
which r~nluins lorkprl in fmst for n much greuter part of the open 
senson. Slides IIRP of frequent occurrenm nn the sun* sides of tho 
valle!rs. evpn on very pntle slopm, nnd in tha course of time these 
pmcl~lce: an ~ c e l t m ~ ~ l ~ t i o n  of waste which forces the stre~m toward 
the oppnsite slope of the valley. 

Thr, p a t e r  mobility of the rnnterial waR due probably in part 
to the greater activity of tllc streams, which were at that time just 
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h m i n g  graded; in part to more abundant precipitation, as iis sug- 
gested by the much greaterm extension of the g l a r i e ~  of the lll~~lrn 
Range, and in part. perl~nps, to R higher avertige tcmperatnre, thongh 
it. would wem that with the othrr factors present; no msential differ- 
ence in the t~rnpemture \\-oaIrI he r .quir~d.  '1171atever the condition* 
of forrnat,ion~nrI these are only imperfertly knewn-the. tlomineab 
facts of econamic importance arc? thnt i n  genrrnl Inlt o m  pay stwalt 
has bepn laid tlo1~11: t l ~ ~ f  t h i n  is I I P S ~  t n  Iw(Z rork brw~atll n mnsid~ra- 
ble thickness of other d ~ ~ w s i l s .  ilntl thn t its forrils tit111 is. for t ]I:% 11i(1& 

part, a c l o d  incidr~lt. 

The origin of the gold in thr  placers, :11though ~ o t  definitely deter- 
mined, is slzggestd cl1y the d~nructr~r of the gdil itself rind bv its asso- 
ciation. Most of thnt foz l i~r l l~c~~r  t h v  k ~ n ~ I s o f  tl~ecreeksisrvugh nnd 
pr,racticallp tlnwnrn; 1nuc11 ( I €  ii is flat, :is if il~rircct from small 
senm,; most of the conrse pieu~n arc1 intimately intergrown with 
quartz nnd many of them nre flat, lilrc the small fragments [of thin , 
qnartz scams \rhick tare common in tho schists. That mineralization 
has not been canfined i o  gnlcl i.; ~ l~o \r i i  by tllc oecurrtmca of nativu 
bismuth intergown 1t.it1i goltI, of w i n s  of stibnite, nnii of tlic cns- 
siterite often focnrl in the gravels. Thn most, itcidic ignetms rwks 
ohscrved in the Fairba~lks rcgiorl nrB intrwsivr, p~rphyrit~ic biotite 
granite. Tho ncidic clikm so mmrnon in the Fortjmile region itrr. ab- 
sent and the gold of the p l a c ~ r ~ ;  hi19 p r o l ~ a l ~ l ~  been derived from snkall 
qtmrtz scams in the schists. 

It is often R subject nP ~llrpriw to the miners that when gold is 
abundant in the placem it should Iw fotlnd so rarely in the Iw,d mck. 
It migl~t he mid that iF gold were ct~nii~ionly r~~lcoi~nteretl in tl~tl .  b r l  
rocJc the proportion of i t  i r ~  tlic? ]~lacrr<. co~lsi( l~ring thc nmni~nt o f  
bed mck that 11:1s lwcn remorpcl, ottgl~i t o  be much grentr~'. T11~7-e  
is the possibility n l ~ a  thnt veins in the r:aiiutry rock which wn- 
tribulted t h ~  ~net~rinl for the first deposits of the vnlteys were ~-icher 
in gold than t b m  new espnsecl. Re t h ~ 1  :IS it InnF, it is certnin that 
through long-continuecl weatliering snd sorting o f  the rock material 
o concentration of the Ilcnricr ind~strl~ct  iblc contents, including the 
gold, takes  place, yielding il~lri frronn detritnl deposits which are made 
richeringold t h ~ n  t h e ~ ~ u n ~ t ~ t  melt. Fnr.thetmore.~r~trcl~ of thegold 
may h ~ v e  been contrib~rtctl I)!. tlw brrl sock that hns Imrl wmoved in 
the form~tion of the present r ~ u l l e p .  

PLACERS. 

The prodncti~.~ weas of the Fairbanks region at prewnt (1907) 
include the valleys of: streanis draining the r ide ,  that extends north- 
east and southwest hetween rltn tt~nilra : I I I C ~  Littl~ C h ~ n n  rivem. The 
rlistnnco letween thcsc two sti.et~rns is ai~out 95 1ai1c.s nut1 the gold- 
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b r i n g  creeks are Ewtd ~ t .  intervaIs along a distance of about 30 
miles. 

FATRBARXB CREES. 

Enirl~nnks. C m k  is fiboat. 10 mil- long rind d o n  in nn errsterlp 
dirtrtiotl to Fish C m k  a tribirtar;~. of Little Chma Rivrr. The Rnor 
of the txlkp is 200 to -I:M feet I>rcmd but wirl~ns rnpidlp n h u  t :+ nlil~q 
from the month. The pmtlucti~-P n t r a  o f  Fairl~nnks CmFr cornprim 
nbout 4 milt5 of the r~l ley,  dsrting fmm n point nhnt  2 mil* 1wlo-r 
the wurce. T ~ I P  gmvcIs in p n ~ r a E  rnnp from If to over 80 f ~ c t  in 
tbir.knesx but in the Iower pnrt of the rnlley are mnch thickpr. Ths 
par drenk ranm from -% to R f c ~ t  in Ikirknm, nrerraging n b u t  5 $  
feet, whi1~  in some plncw 2 to  3 fcet srlditiorinl of h d  rock am rninrtl. 
The pay strenk rangw from 40 to 200 fwt in width and in the nppr 
part of tho vnllcg Eics dose ta the prewnt ~trcnm but lower down 
the valley j t diverps tuwnrd the nol.th vnllyv slop. Ground hns b 
worked containing ralucs in tho pay stmnk renping from 5 to f 0 cents 
to the pnn. sh this arpak ~ H P I  not 2wm tr~twd tllrot~gh the lower part 
of the valley it is uncertnin ~vheth~r  it continues RR H well-defined pap 
streak or hmmes cli~vminated or distri brltcd over a consideraMe 
are&. Tqairhtmlrs Cre~lr hns k n  n p o d  producer but is wmewhat 
spotted, und ground ~llould 1 ~ :  rarrfully p ~ m p x t ~ c l  to deternine 
values be for^ the introclnction of ~ x p n ~ i \ - e  madiiwrp. The follow- 
ing tab l~  of rleptha to hrl rock, ctc., is bnsetl on J n t n  obtained Mr. 
Covert in 1907. 

Goldstwnrn Creel< is 50 or 60 miles in length and the npp~r 7 mil- 
of i t  hnve h e n  found to be auriferous. Tire flmr of thr RIIP~~PPOUS 
-- 

Thr Infnrmntlon rgnrdlng the [ l o l d a t r ~ m  Imuln wns o b t a l d  daring the neld wmn 
of Inn7 Iry Alfnr l  FI. Itrurlkw and C. V. I'u~~ert. 



part of the ~ n l l e p  is f m n ~  (me-hnlf to threr-foarths of n milp in vidIh 
and from this floor the wrlls rie 114th gentle slrrpw. Gold hns b e ~ n  
found on Pedro and Gilillot-e. Enginwr, nip Eltlorntlo, ~ n r l  O'Connor 
cmeh and on Fox GulcIi, a11 tributary to Gol~l~trcnrn Cre~li. Tht 
bed rock throngho~~t most of thr! basin is prol~ablp rrlia~ scF~ist, bl~t  
gmnite has beer1 found on sev~rnl of the triLlttaries, notably on 1'~dr.n 
and Gilmore creeks Pedro h k  WRS f1ie w n e  of the first di.scorcry 
of gold (1902.2) and this cmlr end the runin stmnm hav~.  been large 
prodocers ill the Inst. two ?-WIT. The uIlt~vir~rn of the bnsin inngvs 
in depth fmnz a few feet in the I~en( l~rn te~ .  c~pion to mnm tllnn 400 
feet near the Iov-er limit of cliacor~r?; on C'folclstr~nrn C l ~ c k .  The 
p v e l s  consist predominantly of mirxt schist, with consiclernhle qr~ar ta  
and wme granite. 

Most of the morlc on Goldstwnm CI-WIC during In07 wns confined 
to the portion of the valley from Discor~ry clnim, nenr the conf l~~c~~m 
of Pedro and Gilmare cr-eekw. to about 17 l.wlom Discovery. Tho pay 
streak from Dismvery ta ahout i below l k s  an the, north sido of the 
creek; below this point it i s  011 the south aide. Tlhe limit of profitsblo 
mining, as rleterminecl by present m~thods ~ n d  costs, ig probnbly $1.50 
to $2 R cubic yard. If a cl~enper metl.latl of l~antllillg the grnwls 
could be clevised i t  mould mnke availal~lle for. mining nn enornmlis 
body of gravel. The following table s l~ows (he i h i c k ~ ~ e ~ ~  of the de- 
posjt,s in the lipper past of thc  alley so fur as known. 

The Pe(11-o 'ITaLley is similar in general cllnrncter to the Fairl~sn'lrs 
' I ' a l l~~ ,  air-early rlcscrjhtl. Tile pmductive area incluclm allout 2 
milw of t h p  stream Iwt.w~pn the lnolrtll of Ten Cwek nnd the point 
n.llere it is joine.cI bb;r Gilrnore Creek. The deposits Ilave n thicktless 
~anging from n h ~ z t  R ta 30 feet. Tfllnes have ~ I I  fonnd in wtiil? 

placa thmngh 8 feet of p v e l  and, 4 feet of k c 1  rock; in other plac~s 
they fire confined mostly to the bed rock. 

(iilrno~e Crt.~k, whic11 joins Pdro to form Gol~lst~enni, flows in n 
gmeral ~~orth-wes-krly conrhe :tnd h u ~  R lengtll of nSout 5 miles. Tl~e 
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VRIEP~ floor nt i t5 month is nbout 1,000 feet wide, nnmwing rapidly 
rrpstrearn. Thn bed rock of the main cmelr is chiefly qnartz-mica 
schist, much of it cnrhonaccona, but a pnni te  mass js found to the 
sor~th and nlm in tlrc vulfey of Hill Creek, n smnll trihatary. The 
n l l ~ ~ v i t ~ r n ,  which is 50 to fiO feet cleep nenr the rn0nt.h of Gilmore 
C m k ,  shoals rapidly z~pstmtm and 2 milw nl~ove is only a b u t  10 
fwt deep. 3Imt of this is m~tck, which mnkvs from 45 feet near the 
rnouth of the stre~m to less than 5 feet 2 n~ilcs nbove. The p ~ c c l s  
are chiefly schist of *vrral varietiw, with coneidern tJe qarrrtz, which 
occum tn some ertmt in Inrp I M \ T I ~ P W ,  ant1 mlicll granite. An im- 
portant commercinl featurn of the creek is tha presence of nn iI1- 
rlehed h n c h  on thr north slop of the valley. This is in mme plnces 
scparnterl from the main valley floor by a rock rim with sn escarp- 
ment of it few fert.. I l l t t  nsnally s l o p  directly to it. The bench 
gravels ore auriferous nnd bavo tmn m i n d  at three lmlities. TXuch 
of the matcrial is ~npular  nnd ill *ratifiecl and in many places it 
resembl~s s t a l n ~  slopr mt her thun n wllter-lnid deposit. ' Ihesr k n c h  
p1nce1.1; sre fnroml~lp locnt~d  for ~ronomic mining nnd hme pi~EdeJ 
some gold but in rlr-y timers there is not wficient. wafer for hpdrno- 
licking. The pny stmrrk in tlrn Gilmore C m k  gravels is mid to h 
30 to 30 fwt wida lmt i r r  plnws attains n width of 100 fcet, On the 
hill-slope terraces it appeam ta embrace tbc entire h n d l ,  from 100 
to 500 feet ~ v i d ~ .  TIIc! pIa,wr ~ ~ R V C I  of this c m k  is usually found 
do\\-n to 01' in  the btl rock. 111 plnces 3 to  4 feet of tlie bed rmk is 
minet?, with but R foot or two o f  the overlying gFaveIk The pottE 
mnws from ~ncdiunl coarse ta fine nnd that of the bencheg nppcnm 
to I* nmrp nnmIar ~FIRII that of the creek. Nuggets up to a vnlnn of 
$2oE RR rcportrtl. Tlrc gold is mid to assay $1935 to tho oimce. Some 
I~ismuth Iinn Zm fmmd with it. 

Tom C m k ,  R f r i h ~ t ~ r y  to G i t m c ) ~  C m k  3 milea from the mouth, 
lips in tlie ~xtennion of the main d q .  No ~aEees hnrc thug far 
hwn rcportctl on it. HiEI Creek. a wntherly tribntary of Gilmoro 
Clrrk, lmrr its m n m  well back in a high p n i t e  dome ~ n d  thr! hcl  
rock ftvr much of its length appeam to lw granite. Senr its hcnrl is n 
mrll h s i n  930 or ROO ;rards l o n g  Below this hsia the rnllcy floor 
falls a w ~ p  with steep d a n t  for a b u t  a Glarter of a mile. Tllc hP11 
rock is n C O S ~  p r p h ~ i t i c  biotite p n i t e ,  which in tlw ljnain is 
ci~rply wentl~ered arid stained wit11 iron. Here some open-ctrt rninir~g 
has k 1 i  done. No one was at this plam I\-hen r is i tct l  lly ltlm pdn-  

but the pay streak appears to I= \*pry narrow. The nllrrvi~~m 
~~onsistn of granitic sand about 8 feet deep. This occtlmnce is of 
int~rcst, bcnnw it ~hows  that the @Id has Ireen derived from the 
granite. This deposit is neRr the contact with tile schists find indi- 
rmrrttn thnt the granite intmajpes may bar  n g e 1 l ~ t . i ~  relation to the 
occnt.lvacrl of the gold in M rocli. 



Fox Gulch is a small northerly tributary of Goldstream Crwk. 
Little mining bas k e n  done on the lower part of the creek wbem 
the alluvi~~m is pmbbl;r 30 to 40 feet deep. Severnl clairna have hen  
worked a b t  3 or 4 4 l e s  from the mouth, nt II point where the 
gravels are 8 to 10 feet deep, overlain by muck n h u t  10 feet thick. 
The pay s t m k  11em is rather nnmw and tile reported vnloes are not 
high. 

Some gold has h e n  fonnrl nn Big Eldoratlo nnd WCo~inor creeks 
but as neither has been  isi ired by n ,plogist details reffnrding them 
nre Is&ing. Both these creelw nre trihntnry to Goldstream from the 
north, ~ n d  each is nbout 5 miles in length. The pn;v st.reak on Dig 
Elderado Creek is snid to k narrow, but some mining has h e n  donr. 
Work on O'%onnnr Creek is said not to have gone hyond t11a pros- 
pecbg  &age (1907). Gmund is reported to  be from 100 .to 130 feet 
dm p. 

Engineer Creek, nbout 5 miles in length, a s o n t h d y  tributnry of 
Goldstream, has nlso become p. proclucing creek during the last, two 
yea.ra The placers of this sheam have not k e n  studied by any 
plag is t .  

The gravels on some other small trjbntarics of Cddstmam C m k  
havo been found to he auriferous, but no values have: beon discovered. 
This daes not sign if?^, Lon-ever, thai they are not worthy of cnreful 
prospecting, 

CLEAR\' ('REEK. 

Cleary Creek has been the best proaucer of tlie region. TTTorkabla 
deposits hhave h e n  found along about f miles of the stream and far 
out, into the Chatanikn flats, The limit; of their extension into the 
flats has not h e n  d~terminecl. Chatham Cmlc, only nbont a mile 
long, hits been a good produw~. Considerable work mas done on 
Wolf Creek in 190:3, but since that t.ime Ijt.tle gold has been fount1 
there. 

The deposits of t.ha main valley range in thickn- from a few feet 
to mom than 120 feet, averaging a b o ~ ~ t  60 feet. The pay streak has 
a maxjmum thickness of abont 14 feet and an arernge for the creek 
of about 5 feet. The width of the pay stwak, ~ ~ n d ~ r  present mining 
mds, ranges from 30 feet or less to several ht~ndnd feet. The aver- 
age ~Pa~lle in the pay streak for mu& of the valley appars to be about 
$10 to the cubic yard. The pap streak is rather u~liformlg developrl, 
l ~ t t  t.he valley is so wide t h ~ t  its loation requires much prospecting. 
The position of the pay streak in the valley is nt variance with the 
rouM of the present stretlrn. The creek mnkes one I n r p  bend in 
its mum, a h v e  which the pap streak is altogether on the west side, 
sev~ral  hundred feet from the creek, except at the head. T t  crosss 
the valley a t  the bend, and throngholrt t h ~  1o11-er part is: found on the 



42 FAIRBANKS AND RAMPART QUADRANOLER 

right side, 1,000 feet from tho stream. -4.9 the v ~ 1 1 ~ y  of Cl~arp Crwk 
opna  into the Chattlr~ikll fluis thc pay ~ t r r a k  swrrws buck to the 
left side and has beet1 fonnd there within n ~hort  clistn~trc of t lir cmrk. 
The png strenk occapie3, in general, thp c ~ n t c ~  of thr rnllq-, Iwing 
nhortt  quitl list ant, botll nbovr und h l o m  the lwnrl, from t l lp  r i d p a  
rrn the sides. Gold WEIS ~ ~ S C I I V C ~ P ~  ~ l t  the point whrrc the pup ntwnk 
cmswo tllr mlley, ~i,liere pod qurfacf! proc;pcrt.r were found. Tllr 
following table of d ~ p t h s  to h d  rclrk. etc. i.; I>amI RIB d ~ t n  chtainrd 
try Mr. Cavert in 1!10f: 

1 ' Thlek- ' Wldth Oldm Nn. , h p t h  to bmIrwk. 1 sm* o t  - nf ra l -  , mllrt, WY Hrwr. 

Tl~e important ct~nrarteriaics a€ the C I ~ R T  depocrits nre their 
thicltncss. the only shnllow dipgings lwing on a n t h a m  nnd lrolf 
crwks i11nt1 at  the \-tSrp head of Clenrp C m k .  the relation of thn pnp 
str-enk to the p m n t  c-oalre of the &wk. and the extension of -tlk 
pay t1lroug1~o& the lower pert of the valley. 

Elrlomdn Creek i s  n wuth~rly t r i l>~~taq-  of the Chatanih, its valley 
lying Elcltwwn that of Clenry Cmk on t 1 ~  north~ast nnrl I)ome Cr~ek 
cm the ~ o t l t l l \ ~ - ~ s t .  Tt s 1 ~ 1 l g t l 1  is  nlmljt 4s rnilm, ant1 the vnllep floor 
i~ fro111 100 prlnln ta Ilalf n n ~ i l c  in \vidth. The bed rnrk nf t h ~  bnsin 
is. w fnr as rletermincd, n qnnrtz-micn whi*t, nnrl the pwvncp of 
dioritr \ ~ w l d e r s  in the ~ R P P P S  indieat- the p m n c e  of intntsives 
in the tmsin. The. r w k  f:llls a h u t .  150 feet to the mile, h l ~ t  the slope 
of tllc lml-rock fltmr bns not h n  detemincd. Tt appenrs, however, 
tn 1w .wmewllat irwgl~lnr. 

h p t h a  tn Id m~*l< r a n p  from CO tn 120 fwt in the l n w ~ r  half of 
tllr rrrrk, which I.; l l ~ r  only part v i ~ i t p t l  hy the m r i t ~ r .  The lni~ck 
is 20 tn -1-0 fwt tllirk. The pn\.r ls nw m ~ l l  mincl~rl  and nrc rnurla 
I I ~  lnrgcly of mici~  sctiist. wit11 some dioritic mk. mnd ROIIIP. Imp 
I~~wl t l cw of wlritc! qonrtz. The ullovium nppenrs to Iwl gcncmlly 
f romn. 

TLmcar nnwn ATC h i d  on R hurrlrd rxnmtnatlon made hy Affr rd  8. Brrmku fa 1908. 
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Though staked some pArs I~.e.fore. the first systematic proaprxting- 
w s  done, in 1906 nnd met with only moderate srlccess The g-nrels 
were found tn lw nurifrrou.r. but 1 1 0  pa?- strenlc had bcen discovered 
at the timu of the writer's visit. It is rrportecl tlmt in 1907 v a l r w  
were fotincl on one clnirn nnrl some p l r l  talcen orrt. 

The vnllep nf 11:ldnrndn C~rek, lying it dorq I re tmm two of the. 
important gold protlucers. ctart nitilg rlewr\~es etlreful prospecting. 
There appears to 110 goo0 rniwri to believck tlrn t i t mill pet Itcconle fi 
producer. 

noME tTBX1<.O 

&ma Crwk, nJm n trils~ttnry of the Chatnnilza, Emds in tlw west. 
~ i d a  of  Pcrlrn Dome. The I ~ r l  rock anti p v d s  are similnr tu t h o ~ e  
of Chary Creek. The d ~ p t l ~  tn h r l  rock wl~ere the pnrind is lw,ing 
morkctl r a n p s  from :I0 t o  .'MI feet. The slope of the bed TO& in 
thp lo~rclr part of the vr11l~y is : thu t  13 feet to the mile. The sul-filcl: 

of thr Lwd m k  is 11net-en. rarintions nf 13 to W feet txing mnmon, 
Tile p y  streak has been fout~rl tn from 130 t o  lf;5 f p ~ t  ~l- i r lp,  Thr 
material inclrrdw 2 to 3 f e ~ t  of bed rock and "0 3 fwt of gravel, 
Goocl reports w~1.e corniug hnm ile:wlg t hp en tirr Icnqt h of the cwek 
in Septemhr, 1907. I 

Vault Creelc, a b u t  G miles in length, flows northff~d into the 
Chatanika, and is adjacent on the west to nome Crwlt. nerl mrk is 
probably whist tkroughont the basin. bat there are no expmures FX- 

mpt on the round ridges. 
The east wall af the ~ 3 1 1 ~ ~  r i w  by n gentle d o p ~ :  w e t .  wnll in 

more abrupt. This gentle dope appenrl; t r )  1w trt~rlerlnin I I ~  n hrrkrp 
deposit of muck having II mns in~u~n  tl~ivkacqs I w t \ ~ ~ c n  50 anrl 5:* fwt 
and thinning out to\\-ard the cmek 11s 11-t.11 ns to~vi~rt l  the ridp. ne- 
low this muck there is n depo5it of sn~rtl rlnrl f i ~ ~ e  gr~~rcl w i t h  mrnp 
clay-30 to 60 feet tihickdrerlying r n a w  gravel rvhirh i a  ~ ~ t l r i f ~ r -  
ous. The depth to k c 1  rock rnri~s greatly. Iwing drt~rmiaecl Ily the 
position of the shaft, whether on the c w k  \ ) ~ r l ,  n~llcre the ~ l l ~ ~ v i ~ l r n  
is said to 1 3 ~  not more than 50 feet deep. ar vn tlre ftll~~s sInp~, whew 
it. mey be 200 feet. 

The pa? streak is reported to IIP 100 focid o r  more wide, wit11 R 
t11ichess of 3 to fi feet. It llnn !WPII ~ ' n t l ~ e r  11rfii1itrl-y trsc~d for R 
collplt! of rides along VnnEt Crcvlr lxlnw t l ~ r  mn~tth nf Trmsnru! 
Creek, and for half n mile np tlw lnttrr ntr~rren. IdittEr. ymsl,ecti~lg 
hrs been done on the I n w r  part nf lTnnlf C!~wk, where the allnvium 
is said to h wry C ? P P ~ .  X ~ a r  its m011fl1, in t l lp  Cbatnniki flats. the 
- - . . . - . . - .- -- 

I B y  .%~KIWI I Y .  B m k a  ttnd r', P. C w r t .  
.The iaKormatEon m Vnnlt C w k  a;ln r~lrrnfn~al IN dl l r+~l  I T .  Rron~B# In In(I7. 



allu~h~rn is 319 feet deep, of which 80 fwt is mnck. The pay streak 
was atruck at 160 feet.. on a false h d  m k .  Prospecting hns k n  
donehon ITault Cre~h- for seven1 years, but it waa not until 1 9 W 7  
that p d  t-dues mere found. In  1907 there 11-RS a considernble pm- 
duct.inn. The creek Jins ken  rendered easily ncc~s ib l e  since the rail- 
way \rus cstended down the side of its raIIey in 1907. 

011r Creek i.; trihrterg to the C%atanika west of Vault Creek. It 
has a length of a b u t  T miles ancl n p t ~ r r a l  northerly eo~irw. This 
creek has not been visited by a p l o p i d ,  bu& it is reported to h, very 
similar to I la~dt ,  111 1907 p o d  prospects mew reported to have * e n  
found. Tf vxh~es are obtained in this basin it wil l  show that the 
gold-bearing area extends to the n-est. 

Esther Creek adjoins Alder C m k  tn form Cripple Creek, which is 
tributary to Chena Slnugh, The, lower part of C:ripple Cwek flows 
through a broad flat, but about R mila from the slough the valley be- 
comes mdE defined. Its 0nor here ia  about half u ~rlile wide and is 
bounded l ~ y  ridges 500 to 1,000 feet 11igl1. The Esther and Alder 
creek valleys am almut one-half mile wide nt their mout,hhn n~lr l  p t l -  
llally narrow upstrenm. So far as Imon~n the bed rock of the entire 
basin is principally mica schist, but some granite is lmown to occllr 
on Esther C ~ w k .  

Esther Creek has a length of about li miles, nnd gold has been 
found ~ b o ~ i t  4 miles from the rnont8h. The depth ta bed rock ranps  
from between 120 and 135 feet near the mouth to 15 feet 4 ~niFea 
above. Tllc following table-d10.rr.u some of the important f~nt.111.e~ of 
the alliirjal deposits. 

Del~f l t  10 hrtf ~nr.k, tBL.kar~s rrf mrrxlc, nrzd vntdth tit qlnllr~lj $orrlb nFothg Rxtltrv 
C w c k ,  

iwth bpd rock. tn lrrhlehwa nl niork, 1 T$&?' flo,,r. 

I 1 F e e t .  
'I snd 8 below .------.------ --- .------.-------..----2----.-2u-----.---, MI 
2 to 4 below .--_.......--.------------------.-----.-.-..---L-+.--.L.--. F i i 5  
1 W o w  I ?? Diwovery .-...- .... :a 
3 to  5 above ..-.-.. - .--. Ti 
iabove ......................................................... 15 

The aborp depth.; to Ijerl rock nre only nppmxirnfil;e, as they vary 
greatly in any give11 cross wdion of the r~tlllrp. For example, on 

-Based on information obtained by Allred f f .  Brnoka la 1007. 



claim %..A the depth to tw! rock ncrlr the wst. sidc of the retllcy wns 
found to b~ nearly 100 feet. ~rhilr r l t l  thr C ~ H ~ I H  II)WYP, tl E E O ~ P  on the 
u-wt side of the valley r t ~ c o ~ r l i t c ~ ~ d  bed rcwk : t l  40 fect. I ' he  matter 
is further cornplimtetl hr n t~rrncc (20 to 40 feet) af firit! silt, wit11 
a Iittlc minnd nlitE p l ~ e l .  renlnants of which arc pw.wrrctF I I ~  mrioris 
place nlong Imt h slopes nf the miley. The Em1 ~ w k  z~ndrrn~rtll this 
terram appears to lie nt almr~t the sale nftiftrde as th21t undrr t l ~ c  
-k kl, but, hoIw sunk al~roapll tllr term@ to h r l  rack nrr n r m -  
sarily mrtch d e e p  than thaw i i i  tllr valley Rmr. ,\ still hipher trr- 
race has k n  found nlonp the cnst side of the ~-~lAllp.y IEBHP H f ri l)t~t~ry 
mlled Ready HnEIion Crwk, ITere a hearp deposit nf silt 40 to ti0 
fmt dwp JVHS found m t i n p  on some \r.ell-washml ,mrels I\-hicli r1vc.r- 
lie a htE-rock floor stnntling 100 tn 400 fwt H ~ O V P .  fhnt of the C P W ~  

bed. Thew hip11 grnravels nrr bno~vri tr, cb~lrry mlors nnd Hre !I-orthy 
of fileher inr.p~$igatio~i. Tllr gnlvt-1.: ttw iron stailled, like thow 
of tho Iscnch P I H C P ~ S  011 Cri11ple C'rc~k. 

The gravels of Estllw C t ~ e k  arp in tllr main \TPZI rorlndpd  ad nrn 
made 11p principnlly of mica and qilartz-rnic~ schist. Porno Earp 
bowlders of ~ I I H P ~ ,  the I H  rger of \\'hiclr reach 2 fcet in rliamet~r, nrt. 
also pre*nt. Ommite ~>rbhlrs art. not unronlmloll, rind in some l~lams, 
notably on No. 4 IxIow, thcy form a large prrce,ntnp~ of Ihc pn\.cla 
'I'he bed rock, ns stated, is pner:rlly a schist, t l i o i ~ g l ~  in F ~ O I E ~ C  plnms 
granite hw beer1 fol~tlil. TJIP ~c1li.s.i r a ~ ~ p c i  fmm n f i n ~ - , g m i n ~ r l  ~nirn 
variety, which is rs a rrlle ~lppply w~athemrf, to a harrier quartzoso 
phaw which approaches a qt~ttrtz i t~  nnil is mmrnonlp l)lor,lry. The 
gro~rnd is us~~a l ly  frozen, b11t one bclt of thawetl pround 1111s lwcn 
found. The pny strertk as lnitlrtl avwnges between 5 and li fcet, of 
which from half to two-thirds i?: grsr~ l  rind Ihe Imlanw weathered 
bed rwk. The width of the ptly streak, H H  defin~d ly- ibp ]~rc.s~nt 
m't of mining, is tlboilt. 40 to 50 feet for thr uppcr part, of the 'cmk. 
The values in the material Iloisted probably average +I to $6 to tlre 
cubic yartl. 

Esther Creek WRS first s tak~d  in 1908. and son~c! c a r ~ f t ~ l  prmpwtin~ 
w-HS done on i t  during the follon-ir~p FeHs. br~t its oi~tput rlid riot 
become important until 1DOf;. It now has an wtablishecl ~>uSitiorl 
us a, large gold prodacer, n l id  there is lnurh ground on tRc crwlc 
which has not )De~n prosprt~t l .  
In 1907 =~-eral  nines were i ~ r  npration on the enst s i d ~  of Cripple 

Creek and am reported to IF workiog nn bench gravels. b11t tlw.;t! 
deposits have not been studied. These gpxvtil~ nre red like tlte llelldi 
p v e l s  on Esther Creek. Some gold has been taken ozrt, but littlc 
mining except this has k n  done on Cripple Creek. 

Mder Creek has yielded no p l d ,  though the g r ~ v ~ l s  are said to bp 
auriferous, and it appears prohble that this c m k  also lies in the 
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gold ibcll. Some ext~nsivcx pmpecring was done on this ritrc~111 
with a churn drill rlttring 1 1 1 ~  \\-itllrr of 1907 but the results arc not 
~ v ~ i l a b l ~  for pt1l)lirat iu~l. 

All t11m r w k s  11r.t: reatlily nr.cWil,lc frc~m the Tanana Vdley 
Hailway. ,i p d  ~~oatl I ~ n d s  t ~ p  Rather C~CPIE R I ~  w e r a l  f d c r u  
bare h e n  built. 

Smrrl lmd Creek, tb westerly bribi~tary of tlra Little Cxena, is 

a t h n r ~ t .  !J miles  in lu~lgth, Tho iloclr u i  i ts  v ~ l l e y  where work is ill 

pmgresq is ahout half u n~i lu  witln, and fro111 this floor the vulley 
11*sll% rise with gentle dope to tlic tolrnding rirlps, which s$and a t  
1,001) to 1,600 feet rtbove tho Ream S m ~ u l l n . ~  Creek h s  not h e n  
gaprl, t ~ t t  appears to carry a large lin~ou~lt, of \ \ r ~ t ~ ~ .  The grmdier~t 
uf tlic c:rtw,k is low, prohtrly n c ~  ovcr li0 fwt to t.he 11iile in the 
tipper I ~ l l f  uf its W I I C S ~  and m~newhnt 1- in tlla lower 11alf. There 
is littln clno to tbe cl~uracter of the ImI rock rxmpt file m~~stit~~tion. 
of tho grn,vrln It is laown, hawevcr, that the ritlp lying nortl~wcst 
of Strlt~llapnd Crrek is made up Irrrgcly of gra~lictv ant1 that gr~lnits 
fo rn~n  tllu hctl rock of rnuclt of Sugget C m k .  a westerly tribatnry of 
$nlall~\,thocl. To jnqtge from the alluviuta, mim scllist is probbly 
tho cutlntry rock of I I I ~ F C I I  the larger part of this basin. ~l rnong oth~.r 
vcwks ~rotrtl i t t  the g..nrvcls is a tiw-grained rock ct~rrying 1,orpllyritic 
tryshls of feldspar. 

Ci,~~q)nt*nti\-elp little p m p t i n g  has h e n  dnao on Sm~,l l~vowl 
Cmk, ~tnrl it is t l i erc fo~~  pmsibl~! to mnke but few ~t~ntcnlenis as 
ruprtls tlie charnctcr nnd depth of the nlluviurn. J t  nppenrs that 
the hr~-rock flmr hits in pn~rtc l  nbout tho same s l o p  as the p m ~ t  
st renm V H ~  Ivy, bt~ i  10~11lly some irmgularitieu occnr. The depths to 
lnrl r h k  fis rcport~~t  't~y rnincrs u113 us f0110w~: 

1 nbove {mouth of NogM Grmk) .,....--,.-,--- 
2 above+ ,_.-.-..--.-..----------- ...., .... - -.-.-. 

This table jndimt~s that them is  A bad? of p v e l  ranging in thick- 
IIPSFI ftwm 40 feet near the Ileml of t h ~  r m k  to 200 feet 6 miles 
hrlow. As tho c m k  valley is from 100 yorcls to half a mile or mom 

mThlfi dmrlptlon. hp Alfred A, nrmlma. l a  bnlrcd tln one daj'a evlmlontton ot thc uppcr 
psrt of tbc cm.k nnd an cumpilml lafarmatlan. 
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in wil'idtl~, it is evident that t I W I ~  is 11~1-e u ~ i  e~lom~ous body of gravel. 
The overburden, nsual'ty ternled rnlldr hy the miners, is a fin? silt; or 
clay, in general of u dark-say color. This overlies sands and gravels 
which appear to increase i ~ t  coarseness tomnrd h d  rclclr. TIie gravels 
are mostly we11 wtmded except on bed rock, where they nre angular. 
They are made up in the main of rnicz schist, with much vein quartz, 
:ind also carry p n i t e ,  ~ ~ h i c h  at the ~nauth of h'ugget Greek pm. 
dominates over the ather m~terial.  The pebbles of gray porphyritic 
rock hnw already been referret1 to. 

Claims wern firs4 staked on Srnall\~md Cre~k in h'overnber, 1904, 
but no considerable work appeal% to lmve been done until 1906. Dur- 
ing 1906 and 1907 probably 21 dozen clainis mere morked. This pros- 
pecting has been snficienlt to esttlblish the fart t1mt the gravels of at  
least the upper 9 nlilea of Smnllwmd Creelr and some of itr tribu- 
taries are auriferoz~s, nnd at some localities ~nIues  have been found. 
Perhaps the most s i p i f  cant featnlr i~ tltc i~ported finding of good 
prospects a t  No. 17 Ixlon-, a t  n cleptll of 3 IT feet. The writer was un- 
abIe to visit th is  locality, h~rt i t  appear9 that the dim\-ery i3 suf- 
ficiently enco~rraging to ~l-nrrant fnrthe~  developments. If values 
have been found in this Eorrer part of t h ~  creeli, as they are known 
to occur in the upper part, it i~ugnrs IT~TI fw the occurrence uf gold 
between. 

So little ground has been npenetl up that it is impossible to make 
any generalizations as to the 11-idt1i of the pay streak. It is reported 
that on one clain~ raIoes hsve been fotinrl for a width of 120 feet, and 
that these occur in the lower X to 4 feet of gnvels and in the decom- 
pomd bed rock tn a rieptl-i of 2 to 23 feet. 

The goId seen by the writer is 111edi1rm fine and occnrs in smaU 
wales. Nuggets are relati\-elp MR. the two largest rcporbd being 
valued at $2.75 and $11.30. TIw gold is said to m n  about. 518.11 to 
the ounce. 

The gro~tncl in the upper mile of the creek is jwirl ta be t h a ~ ~ d  
and is shallow enough t n  be ~\-orlced b~ clredges or open-c~~t.mcthods. 

Tho meager information here set forth clearly indicates that; this 
creek and its tribntaries are -.re11 n-odh ctlreftil prospecting. The 
lower valley is so wide that it mill IF expensive to prospect it care- 
fldly, and it. would appear th:~t this car1 best be clone by grouping 
the. claims and s-Fstema ticall? crosscutting the entire body of gravel. 

The methods of mining in the Fairhnlts region (1905) are the 
smme as those used estensiveIp for shnilxr types of deposits in the 
KIondike region. The niethods have been necessarily determined bp 
the grade of the valleys, ,the thickness and character of the de- 
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posits, anrl t h ~  ~ v ~ i l n l l l r  wilier 311pply. Only a small part of  the 
pounrl IIRS n p d r  nf ovrr I00 fmt to thn mile nnd most of it has 
~wt~sid~rnbly less. Tlhr ~lr*pnits worked r a n p  from a few k t  to over 
1% fwt in thick~lr*.;. The cmkx am nnlnF1, carrying ordinarily 
200 to 4OCl miner's i ~~r l l c s  of water. In dry Masons the present rnwm 
rrf water snpplp wolild lm inndcqnnte, nnrl, while t h ~ i ~  fnr only short 
rlitrhe~, haw h e n  i r ~  u.re, a projcet j~ S I R ~ C P  mlty to supply wme of the 
11reas wit11 ~ v ~ t c r  f mnl the rrpprr part nf Chatanik~ Valley by m a n s  
of a ditch nl)otit 75 miles long* 

hr; tilt! puy streak, if pwseat, lies ~lrnost everywhere on h l  m k ,  
the rll i~f work of pmwpwting corlsids of s in l r i l~g  holw to Fwd mck. 
It is 1ts11n1ly necessary to thaw the p t ~ n d ,  nnrl while m ~ &  rnctlr~ls  
rrquiriag mood firrs or hot w a t ~ r  are st i l l  in ti*, thc most npprnv~d 
~ncthod, and the onp most commonly ~ m p l o y d ,  is t h ~ t  cnrricd on 
try 11i~aus of st~arn. Small, pod-tnble, knnckdown steam-thawing 
outfits that ran p r k d  on horwrs R W  now obtainable, thaa prmit- 
ting prtmp~cting in wnlote ams. hftrr the ice has k n  melted the 
~naterinl to 13R e x ~ n ~ a t d  is I ~ R P ~ I  wit11 R pick. P ~ O V P I N I  into a 
I~rrck~t.  t~nd hoisted to the sr~rfnce, usually by hnnd mindla= If 
the pounc'l is deep the prmpwt shsft is pnernl1y timbcrpd to thc 
(l~ptir of t11r overlying mitck. ? h p  ~ n w t  fnrrnidsblc rlificulty enmtln- 
t~red  in sinking is lice m t e r ,  which often nmmitnter; the abnndon- 
ment of shafts. Great depth of ground arm incrc~ws tht? difficultp 
nf sinkinp holes. and cnnwqaentlp mskm f h ~  work of locatirrg the 
PRY ~ f r e l l ] ~  slow. 

0 ~ 4 m - r  WflftlPn. 

The pnirrrrf is p l l ~ r a l l y  drip@ fimt of all by s lu ic in~  off the 
nrcr1yinp muck. h Id-rock drain is then mnstrncted, and nn n p n  
cut of srlf l i r i~nt width for one or two *ts of bums is carricd gr~du-  
ally ~ t p  the valIey. In some rrmses the grave1 is hoisted by steam 
power rut irclg out nf the cut to boxes w;et above. the s~lrfacs and to 
nnc s i r l ( 9  o f  llle wc~rkinp. Ily this method n fmFuent resstting of 
the lmxeq is R V O ~ ~ P C I  nnrl t h ~ m  is R better disposal of tnilings. Gruvel 
is hni~tctl Ily derrick, ly ~utornatic trolley, or by a rock pump. 
lflher~ tlrc ]fist mm~f 11mI ll~etl  n & of boxes iu pluced on the hottotn 
of t h ~  cut. the conrwst, pieces arr forked nut, nnd all the rest o f  the 
m~tcrlal  i a  elevaterl thmugh the piimp i a  the b x e s  on tho ~ a r f a c ~ .  
()wing to the depth of the gravels the opn-cut method ancl its modi- 
fiations aw of linlitetl npplicatinn. 

The m~thada nf working thc deep pavels  of this region are simi- 
lar to thclsr rrnplnprd in t h ~  d ~ r p  pmv~ls of other fields. with the 
mdifimtions rcndercd netwRcinry hy the fraztlpn chrcraeter of the 



p u n d .  These methmls Ilarc p n d ~ i n l l y  tler~loped in the 
'.~emitory ant1 in i\lnska, mnd fl-om year to year hare h m m e  more 
cficient in s o l v i n ~  thr pmblmms that nrc met. 'In the Fairbanks 
rrgim in 1903 t h n w i n ~  \I-;I~ nm)mplisI~~J by the cruder methd .  
mentioned, and ~ u i p r n ~ n t ~  for thnn-ing Ily steam, wkch had heen 
found so effectiv~ ia tllc KlontliEe region, were not plentiful. Sine 
t h ~ n  extenuiv~ steflrn planln hnvc Iwn i r ~ t m t l u d ,  capabIe of thaw- 
ing rnd handling daily I n r p  q~tsntitjes of ,mvel. 

Tllc! prmxw in pncrnl inr-llldw the fntlowing opmtions: (I-) 
, The sinking nf a shaft. to b~(1 rwk. ranging in depth from 20 to 

300 or more feet ; ( 3 )  t h ~  timlwrjng of t l l ~  shaft and the portion of  
the drifts nenr rhc sIinft ; (3) tllc opening t ~ p  of the p u n d  b? drifts . 
wl~icli are run citllcr pnsnllel to ar a c n s  the pap strenk and from 
whicl~ cr0s.scutn nrc c1rivt.11; ( 4 )  the extractibn of the grnr~E from 
the crowcuts, h g i r l n i n ~  n t tllc farther l i t i~ i ts  of the drifts and wnrk- 
ing toward the shrift; ( 5 )  2 1 1 ~  I~oit.Tinp of the pay gravel wit11 Ra 

little, waste as pwri\,lc to the surface; and (6) the rwowt-y of thr 
gold by orrlinnl-y ?rl~~icing. The main rlrift is usually carricrl 10  n 
maximum distnncc of ~ h o ~ ~ t  200 feet in ~ n c h  direction f I-m the A~aft, 
ant1 the ground is bloclrpd aff h?~ csusscots haring n. varinl~le Ienflh IIP 

to about 100 feet. Fortunntely hut little timhcrinfi is pnernllv 
required. \There the grottnd is wenk, j~i l larn nre Ecft at intcrvnls 
of nbout 25 f e t  when working bnclr the ~ R C C R  t0\vnr11 the slinft.  
OrrIinnrilp, as mining m n ~ m ~ n r e i  r ~ t  the elrtrcrns l imit  nf thc I m n  
tn bo worker?, t h~ gmltncl fmrn \~liich the pny dirt, l l a ~  been rcmo~rtl 
is  isallowed tn settle i f  it will. Exlwrienc~ has  shown that wttling is 
pnerally m p i l a n I  Chnt tile work con ht! cnrrirtl away from. thr! 
s~t t l inp  porlnd with srlficient E()*PcI to a w i d  tr .~ l~ l~fe ,  

Thn &earn-point method of 111awinp is thr onp   no st commnnly in 
The s t ~ a m  point i s  a piece of nnc-1l~lC ur tllrmwiphths incl~ 

hpdmulie pip+- 5 to R k t  or mom in I~n@li .  with s hlurit, hollow 
point of tool stPel for piercing the p u n d  nnd R d i d  henrl nf tm,I 
stwI or r n i c ~ ~ i n ~  stwl. ~ ~ ~ f l i c i ~ n t l p  stronp to withs~itnntl t Ilr impnct. 
of R maul or s ldp.  Stmm is n t l n i i t t ~ l  thrntrdl n pijw fitted 1 ~ t ~ m l l y  
in a small ajwrtum near the I I C A ~ .  The p i n t s  arc j~lacerl nhqi~t  2+ 
fwt npmrt, ant1 from1  n dozen to trrellty or nlnm are IFMI in n plnnt 
of a v p r a p  sim. The power rmlerl is 1 to 2 I l o ~ p r r c r  per point 
nnd the duty of rr p i r ~ t  is 3 to 4 or Inow r11hic ynrcls p r  day of ten 
hours. In ua* the poirit is drireli in pdt rn l ly  aa thx- grot~nrl I-nlm 
thawed. It i.; crldomary in most p l a m  to nw rithcr hot. water at  
R tempraturn of abo~rt 140" F. or a midrim of Irot wnter and steam 
whilo driving the points, and t h ~ n  to mn~pl~ te  the hawing. h r  menns 
of ~tenm nlone, since bp pnlploying hot watcr in R part of the opm- 
tion tho atlilospllero of the mino d m  not h m e  so vitiated through 
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the eontlrnsat ion of tho steam and the conditions for working are con- 
sequent ly Iwtter. 

I-lot-wrtrr hpdrntrlirking by means of the pnlsometer or other 
stearn pump has k n  w~ ~ u c m f u l  in some places. Pulsometers 
in usr in 1906 wcrp rpported ta do the work of 90 points, ~ n d  as 
Ily this n~rtllotl a jrt of hot, mnler ix thrown forrefally against 
the frown fnee, the gold paPtic1es are rnore easily released from 
adhesive material in  ~rrhich they may be emlwrlded than by the uw 
of points. Pnlsnmeters are j i ~ l i ~ r ~ l l g  s~ispencled in a sump rtt the 
bottom of tho shaft;, nnd thc hnt water i s  wlpplied by siphon from 
the boiler. Snrpltrs water is gonernlly rornoved by centrifi~gal pumps. 
It =mu probable that hot-wakr hydrat~l icking will be more generally 
employed. 

After thawing, the gravel in re~noved will1 pick and shovel and 
carriecl by wheelbarrows to the shaft, whrnre it is  hoisted to the * 
surface hy buckets atl~ched pneraIly to an antomatic trolIe?. In 
summer i t  j s  conveyed diwctly to thp  sluice Imxes, fir, when tIir! water 
for sluicing is availnble fnr only part of tho shift, i o  a hopper con- 
nact~ci with the set of ~OYPS. I n  winter the p v e l  is conveyed to n 
dump under which sets of h x e s  have heen nrranped find later, in 
the spri~~g,  it is paszed t2woug.h the slniw~. Ground which stand3 
well ~rithont timbering is worlred bo2h winlclr nntl surnrnpr, btrt sum- 
mer worlr is  c h ~ a p r .  Ground having f i  tcndency to cavn is nften 
left for n-itlkr exploitation- as  it is forlnrl thfit the exppn* of r ~ l ~ ~ n -  
d i n g  in the spring is mare than .cunnterhalaneed lly the p ~ b r  
frtcility with which the gral-el can be ~ x t m r t ~ d .  

Thp ordiuary sluice boxes with pole rimes are univ~mallp arnplgyed, 
usnallp 12 hy 14 inches in cross section and 12 fwt long. An tkver- 
t t g ~  sir* ilt~lnp box or rock hox is 20 to 22 fmt in length nnd 86 
to 40 inrhes nr more in width This catches from 60 to !JO p r  rent 
of all t hr p ! d  saved, and mod of the remainder is caught in the n~st 
threr. hnxps. mhich Imve p d e s  generally rauging from Q i o  12 inclres 
to the box. Ordinnrilp two clean-ups a meek nre made. The con- 
mnt.ratcs nre dried in mining pans on stvvw or hlacksmiths' for-ge~, 
and as a rule RPP clean~d by dry pannine and blowing. 

The cost of mining under conditions in 1905 was .s pgrertt that most 
of the gm~ind worlr~d hat1 to cnrry in the pay s tmk -mines of a t  least 
2 cents to tho pnn, or approximat~ly $2.75 to the cubic prd .  M&. 
o f  the c l n i m ~  nrtt 1,500 feet in l ~ n g t h ,  measured parallel mitli the 
eourxus of the creeks on which they are located, and there are gen- 
enilly two or t h m  outfits working on a single claim. At. many 
claims the ground is worlred by Irtpmen, who give from a third to a . half of the uutprrt b the owners. 
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The prevailing wage for miners is $5 a. day and bawd, but in 
some places jt reaches $6 a day and board. The duty per man per 
day of ten houm is from 75 to 100 wheelbarrows of dirt broken down 
with the pick, shoveleci into a wheelbarrow or cars, and delivered to 
the shaft bucket; tlie average is probnbly about 9 cubic yards a day, 
but under very favorable conditions for short periods of time this 
quantity may be nearly daubled. The conditions under which work 
in the drifts is carried on rary with the character and form of the 
deposit. '1There the pay streak is thin the drifts are made as low as 
passible to avoid removing more mnste than is absoluteIy necessary, 
from which it is seen that the most favorable conditions occur when 
the pay streak is of such a thickness, 6 feet or more, that on its re- 
moval there is space for perfect freedom of movement and sufficient 
ventilation. 

BUNMARy. 

Although up to 1905 the  pmclucing creeks >\-ere few and compam- 
tirrely short and most of the deposits mero so dwp and so consolidated 
by ice that machinery ancl much time were required for their (level- 
oprnent, ihe returns were for t,he most part satisfnctoq. .The intro- 
duetjon of much machinery met with tt quick response jn a greatly 
increased production. With the lower cost of mining m~ult~ing from 
increased facilities in transportation, there is  the opportunity every 
mason of working ground co~lttti~lirig lower values; them arc, fur- 

.her,  the potentialit ies of tlie nndereloped creeks which have just 
become prodncers, and the possihilities of new discoverim. 

The problem of water sapply is hecorning mom important overy 
year, and has led to extensive plans, to which refercnco has already - 
been made, for bringing water from the upper ~nl ley  of the Chata- 
nika. An inspection of the map shoats a consideraMe difference be- 
tween the level of Beaver Creek at the great bend and thab of st,resrns 
to the south and southeast, tributary to  the Tanana, and this has hen  
suggested by R. B. Oliver as an important possible source of watw 

' S U ~ ~ I ~ .  

WATER SUPPLY O F  THE FAIRBANKS REGION, 1gu7. 

The future development of the Fairbanks mining district d~,p&nds 
more or less on the economica1 development of its w&r resources. 
Most of the producing creelrs have small drainage areas and will 
fi~rnish but a scanty water supply, especially dming the dry season. 

During duly and part of Angust, 1907, the operators were obliged 
t o  resort to various schemes to procure sufficient water for sluicing. 
In some places the water was trtllrn~d for a wand and third time to 
the sluice box by means of the steam pump, entailing extra expense 
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both in fuel rind qtripment, and on a number of the c m k s  only about 
half of the mines wen) in opration. 
In the early days of the camp. when but a few opwatam were at 

work on each strenm nnd its wnt~rshed was well protectetl by timber, 
little thought mas given to tha snpplp of water for tho slllnict! h x ,  hut 
as the camp developed from yenr to pcnr rind the (lrrnantl for wi~lter 
traa greatly increawd it henme e v i d ~ n t  t lint a larger supply mlrd h 
pmurerE. Consquently , HK wit  11 otllt-r nnd alder camps, numProtla 
ditch linw wem planned to bring \rntcr into tlre district, 

The p n ~ r a l  topnppI ly  of t be catultry is such that ditch linw from 
the Inrpr  clrninng~ nwns nsr! not prnrtic~nl. (,k map? PI. I . )  
Most of thr! producing c m k s  rim in II P I E ~ L ,  rocky ridge, of which 
Peclro Uornc, with an elevation of nearly 3.5n0 fcet a h v c  *a level, is 
the centttr, Ai\t last 50 prr cent of the mining is clone ~t an elevation 
of ovtlr HOO feet and 2.5 per ccnt nbol-c 1,00n fret. The dminape basins 
of ~uficicnt  nrvn and PICI-ation to wrpplg wntcr tn the tjpppr reachw 
of thcst: prntltlcinp crccks I ic at A dimncr  of mom ltl~an $0 miles in 
a direct line ~ r l d  OVPI' 100 mites by ditch line. Tho cost of hiIding 
and mnintainirlg srrcll clitchs, mpeciallp na they ca~tld fnrnish but a 
moderato snpply of tvn tpr,  worr Id be excessive. 

Tn the. older mining cnrnps of Xladm, especiallg thbse of S ~ w s r d  
P~ninsl~da, Inany h?*drnnlic enterprises !lave failcil owing to the lack 
of rcli~hle i a  formt~t ion concerrlil~g the available water sopply. In 
order thnt Iiks fn i lum mfiy be nvoidecl in the Tanana f nllep, the 
Urli twl Stnfcs Geologic:11 Survey, (111 ring the summer of 1907, ex- 
t ~ n c l ~ l  to Ihc fair lank^ district tltc ststr~nni-pfing work started in the 
Somr r~gjnn in lDOO and mntinueci there this pear. 

Tlw RcId work in the Fairbnnlrs district wns carried on from June M 
to Septetnlwr I 6  nnrl the repiot~ rovtretl incll~des the drainage basins 
of Little Chena River. Goldstmum Cmek, Chatonilta River, Reaver 
Creclr, nnd Washington Creek, comprising an area of approximately 
2 , W  sqrinre miles. Owing to the lack of adequate funds the work 
mas Inrply of a mconnaimnce chamcter. FIowever. the keeping of 
sydernatic m n l s  on some of the more import~lnt: strenms WHS made 
pmihlu throu~h [PIP hearty cooperation or the peop1~. interested. 
h o n ~  the manr r.r*ho r p n d e d  ~aIuable nssistnnce in procuring tho 
data ~ r c n  in the nccnmp~nying tables are Mr. John %up, mpcrin- 
tendent of the -1 roads cornrnisioa : Mr. A. D. Gnsiawny, grrlerwl 
rnnnapr of the Chatnnika D'rtrh Campany: Mr. lhlm Jwlin, proai- 
dent of the Tanan~  Mia- Railroad ; Mr. EIerman Jl'ot~her, Fairhunlrs 
Creek; Mr. C. D. Hntchin*nl electrical engineer, T~nantl Electric 
Compsnp ; and MY. Martin I-Iarris, Chcn~ .  

After making a careful stlidp of t h ~  p n m l  trrpo~aphic condi- 
tions of the mining district pmpr  and its surrounding cormtry i t  
was decided to establish a few rqwlar dations at  the most cunvenient 
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points in the larger drainage areas and study the daily mn-off dur- 
ing the open season from records thus obtained. This plan aflorded 
greater opportunities for grocnring comparative data than that of 
covering a larger territory in a Iess definite may. In this c c m n t ~  
without storage, daily recorrls are an importnnt fnctor, and such rac- 
ords m~dd not have been obtained over an extended area. Outside 
of the prodtlcing creeks the country is almost a \rildenless, and it 
is practically impossible to get ohervations other than those which 
w0111d be made on the occasjonnl risits of the engineer. No daily or 
oven weekly m r d s  could hare Imn assnrex~, and the resiilts ob- 
tained from scattering measurements wnnld haw furnished no com- 
prehensive idea as to what the daily run-off of the qtreams really 
was throughdut the open season. 
On rtccorint of the locntian of the stations t h ~  ra~l~lts published in 

the folIawing tables hnve a more direct Iwnring or1 the developn~ent 
of water power for electric transmi%~iorl than oti that of a water slap- 
ply to ditch lines for hydraulicking, though n properly canstructd 
ditch may fr~nisll vatcr for pi ther or both. 

The records kept on the upper Chatanilra establjsl~ the fact that 
the tdume of water is Inore nearly mllat ~rot~lrl be required for a 
ditch supply than that of other rlrainnp area within n pmc- 
ticable distance of the Fairl)anks district, ~xcept; that of Beaver 
C&. l h i l e  the upper Chatnnika may thus Inc considered for fur-  
nishing mater to the Fairbanks district, the supply wo~ild have to be 
conveyed for mom than 100 miles through a ditch line diffic~llt to 
construct and maintain before it would be arailable for use, and then 
on account of the low hend but a srnnll nurnhr of the prodtlcing 
creeks would be benefited. The Beaver Creek btrsin mould hmish a 
greater supply n t  perhaps a higher ~ lev~t ion ,  bnt its greater distance 
from the =;eat of operations m:~lrrs it a less practical source of water 
than the Chatanik~. 

From the data at hand it appears that. hydro-electric development 
is the most practical solution for the various industrial problems of 
.the camp. Electric power could be readily transmitted bo the various 
creeks and easily supplied to the individunl miner as a cheap and 
practical power for pumping water to tI~s sluice box, for running 
the hoist, for elevating tbe tnilings, for pumping water out of the 
mines, for lighting the unrlerground vork, and in some localities for 
supplying power to the dredge. 

The following tables indicate in a general way the work done in 
the Fairbrlaks d j strict during the past season. A more detailed report 
of t l ~ e  work done in this territory will be published in s wahr-supply 
paper of the United States Geological Survey. 

Table 1 gives a list of discharge measurements nude  at the several 
gaging stations together with the approximate elevation nbovc 



lerel, the drainnge a m  in S ~ U R T P  milm ,above the gaging station, and 
the discharge in cubic feet IJer wmnd. 

TaMe f! g i v ~  the daily tliwl~arge in s~cond-feet a t  the regular 
gaginp stations. Second-feet is  an nbbr~viat~ion for cubic feet per 
seconrf. A second-f~mt in t h ~  rate of diwharge af water flowing in n 
stream 1 foot wide, 1 foot dmp, at R velocity of 1 foot per second. 

The "  mine^'^ inch " exprwses the rate of diwharge o f  water that 
passes through an urifico 1 inrh squnre under a h a d  which varies 
Iwl ly ,  that commonly i ~ s p ~ l  in tho Fairbarllca district being fl inc11e.r 
To obthtain ltl~e dischnrge in mjner'g inches mu1 ti ply t,hhe cubic feet per 
seconrl by 40- 

Table 3 gives the drainap area in q111w rn i l~s  above the gaging 
&tion and the mean riln-off in wcond - f r ~ t  per square mile ; t%s+:' 
signifies that the records cowred the period from the 22d to the Blst 
of the month and that t,he mean run-off won 0.577 .wcond-foot per 
aquare mile for thatp~riod. 

A --- --- --- 

Data. %tream. 

+-- 

........ ................. ............ dnlr ?i ,lo .! ----flo .. .,.._-... -..-.,- a.a 
Al~a:lcr, r)..-.'..... ,ln . ,-,. dn .-.-.--..-.-..-.L--.-_... .-,,-,_ .,..,. 8.0 
Ani~r;ntcl..-..'.--- (10 ,,..-.-.-,.,. JmbdmIIe lrnOreeL 780 I D  - -  8.D 

b. 1 

.................. 
AIIRUH~ 5.-. 
A l l ~ l l t  20,-- ....... .... 
July 24 --.,- 
Aogwnt 4 ..... 
Auguat 5 ..... ..... ..... Au#unt %LO__, ..... .lune:l a ....- nd(iwtrentn (?PPF~ 

...................... ..... June 28. --,do 11n ..------..----.--- 1 l+llL1 I &--/ ........... duneYc7 Gol(lstreunl dftrh f i l o ~ ~ ~  Intnlra .,,.-.L -,- ....... Do Fox Crerk ..-...-..... 
J ~ C  27 I nlt~lt on lmme O m k - .  N r a r  claim 4 kInW -.... 7 1 ----- 1 ....... Jonn 20 

1 ,  13 ..... 
m-1- Buw *bough smmll swim box ttrnt & v w b  r**tQt ffOm craa* ~bom gaidng stattom 



TABLE I.-Ul~rtrkarpr mrfl~rrmnt~tln. ~~l r . -4nt im1~r l .  
- -- - - - -. - - . - 

I - 

..... 
Do ,.,-,-- dn ................. 

I ................. Do do 

DO ,--,, 1 ..---do ............. ..- 
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Mean mu-olf (second-feet per square 
stprffona 

mile). 

Huh Creek alml-e Rairbanka Creek ........ 
E l l l u t t  Creek near month at Rorrelr Creek. 

S m l P  C w k  near mouth.. .............. .. 
tittle Chenu River abovemouth ot U l M t t  
Creek .................................... 

Qoldrrtream C w k .  lower line of clalrn d 

Faith C m k  near mouth. .................. 1,875 

MeManus Creek near mouth .............. 1,375 

Chntanik River 1 1 ~ 7  Faith creek ........ 1,SM 

Kokomo Creek near mouth.. .............. 760 
Cbatnniktl Rlver belnw mouth or Poker 

Creck .................................... 

In co~mectiori with these investjgations the following rainfall ata- 
tions were established : 

Wnmmit Rond I-Iouw nrar Pedro Summit, PIPI-at1011 2,310 feet. 
Cleary, rlevafloii 1,MX) fast. 
Chatanikn Rltrr ncnr mnuth of Poker Creek, elet,atlon 7-30 feet, 
Chatanika IClv~r nenr mouth of Fnith Creek, elevation 1.400 f& 

Tho r~sal ts  of thr! observations taken at thew stations, together with 
other rerecords kept in the Tanana and Yulron basins in 1907, nre ns 
follows : 

May. June. Jnlg. d ~ ~ e ~ @ t .  I Y.+ptembcr. 
- -- -- - 

Y bi 

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

...... 
1 s r  
5 ........................ 0.04 0.08 
4 
6 .................. 0.16 ...........-...... .04 ...... .................. 5 .................. .00 ...... 0.30 ...... 
7 .................. -11 .35 ...... "12 -01 ....,.. ....... ,........... 8 .................. .U7 . 0 1  .W .U1 ' .XL . I 6  . I8  -11 .0? .................................... 9.  ........... 0.15 -11 .46 .3S .1U .U2 .fl . O l  

...... ...... 10 .................. .15 ...... . j0  .47 .W .!A5 .08 .05 .M .WJ Tr. 
I 1  .................. .05 .W .12 -09 . I 4  .............................. :: -63 12.. ....................... IYI I . T2 .32 .................................... -88 

...... ........................ ...... IS..: ......... .UY .OL 1 -80 ................................................. ...... 14 .Ob 
.................. .................. 

.................. .................. ...... ...........:............ ....... 17 .................. Oe .Ol 
a Na record. 
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-- - - 

Cl aery ............................................... 
Chafr~nlka River, near Poker C w t  ........ ..... ...... Chph1111kn Rlvrr,n~ar Plrlth (:nwk.. 
1Pairhnnb ................................. ...... 
Euulr~liL tltmd I1011nc.. ...... 
W~unnllr (hcndwutrm Tmana). ............... ...... ............ I---.-- A 

R m r d d  for t h w  lnnnthn arP ~11~nr4lcnlly To p=r cent af ~ n o t d n l l .  

Central H o w  ............................... 
M r l e  ........................................ 
For[ berC(EaRleJ ........... ... .......... 
Fort a b n n  .................................. 
IIolv Cn- Hhim ........................... 
Kc.!chumntn.k ............................... .......... ..................... X r ~ r t h  York .. 
I<arnwrt ..................................... 

Recurrda for eh+Re nionlllr I ~ W  prarrlmlly tCl p.'e rwt ol wowfall. 

SALCHA REGION. 

m e  are8 drsined hy d m ~ r n ~  in the mnt,hea~tern part of the Fair- 
banks quadrangle has h e n  under int*esdgxtion by prospectors for 
several years Tfie bed rock throughout this region consists emntially 



of schists, gneiss, crystalline lirn~stone, ~ome gre~nstone, serpentine, 
and intrusive hornM~,nrle pnnite.  . 

Tenderfoot is the only creek that t ~ p  to thg prowat time (1907) has 
proved prodnctil-c; Stcamem run wcasionally from Pnirhanks to 
ihe moullz of h t l n o r  Crc~k rand ~~~pplie-s nre f h ~ n c ~  carried by pack 
train n rIistanm of ~ h o l ~ t  3 milrs to Tcndcrfoot Clrppk. The c m ~ k  is 
only n h u t  fi r n i l ~ ~  long. nnd mrr i~s  probt~hly not, mom thnn 8 to 4 
sluice hesdw of water. Tt flawo far a pnrt of its ror1ms jn a nwrrow 
cli~nnel in tho muck 15 to 20 f ~ r t  be.10~ the vnlley floor, which is a 
qt~nrter nf n mile or Innre wiilt? nnd has a p ~ d ~  of ulm~t 100 feet to 
tho mile. Them am mrnnants of a bcnch of   oft deposits i n  pwt+q of 
the va1TP;p just to the wefit of the C P P R ~  ant! ~11mlt 40 fcet ahovc. it. 
The vallqy filled wit,h deposits ranging, in the prospect holes that 
n T c ~  h i n g  sunk in IsO5, frtltr~ 4R to f 90 k t  jn thickness. The nwr- 
lying m11(.1c is from Xfi tn 80 f ~ c i  thick. The pt~~elrr am ~irnilar to 
those nf the Fsirhnnks region n trrl romprise qnartxito  schist^, mica 
~chist, curbonacco~~s R C I I ~ R ~  EPI tf spn thir ~rhist, and panita. 

RAMPART REGION. 

GENERAL RTATTlmNl'A. 

Tba Rampart region (,we PI. TI) is n b n t  PO miles northweqt of fhe 
Fairbanks r~ginn, and n11 t l ~ ~ ' c r a ~ l r a  of prmP,nt economic imrxlrtanae 
are within 30 miles of the Yukon and belong l o  the drainagc ~yskrns 
of both the Yukon nnd the Tanann. 

m e  region has p s w d  through many stages d~awcteristic of the 
life of w, placer camp. Sam0 of the creeks \ V Q ~  prospected as early 
as 1898 nnd were active producers by 1800, when the region becarno 
of q u a 1  Jlrokinence with the Fortp i l e  ant1 13irch Crrck mgiona 
h1any were nttrnct~d by the fnrornble m ~ ~ l t s ,  and rll~ring the winter 
of 1898-99 the town of Ihrnpark, ihe suply point of the cnmp, con- 
tained abo11t 1,LOn people. After the preliminary stage of pro+ 
wing and the sukquent  excitement of the Fmrn days, wit.h their 
excess of hopes and popul~tion, thi? camp wttled down to the Fahori- 
ons existence of an avpraffe prdncer, influencd from time trr time 
by the discoveries of gold in other portiow of AImka and rewnrdcd 
occasionally by dimwries in i t s  a m  territory. Dimwries have 
remtly h e n  made which have contributed to the permanence of the 
a m p  xnd alustrated the possibilities dill existing in a region which 
has already hen nnder iinvmtigstion for several years, The intro- 
duction of hydraulic methods, too, entailing the expnditurc of con- 
siderabk capital, hns given furtller irnportilncc to this wgmn. 

m e  town of Rampart, with a population of a few bandred, is on 
the s a ~ ~ t h  bank of the Yukon, 170 miles below Circle srrrl nlmat 70. 
miles above the junction wit11 the Ti~nnna, at  st point whem the 
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Yukon, rifter pursuing for a few miles a *11therIy muru@, bends 
squarely to the west and sweeps in a deep chantlel past the hills 
.rvhicb k ~ m d  the south side of the rather r p l r e l l  valley. A ~ M W -  

terracerl slope betwwn these hills and the river is pict~~mq~!ely 
om~plerl, along the water front ~ n d  the hillside in the h c k p z i n d ,  
by the imguIar mlleckion of building that forms the towti. I'liero 
is an air of irnpr.lan~% almut the place. snd it. p m w w ,  ~130,  a lrinr? 
of dignity whirh tile ~ x r ~ q s i v e  majesty cf the p a t  river nnrl tho 
vrrd Ionelin- of the county throngh which it flows have confcrmd 
upon every one of t h m  m a l l  isoInted outposts ef cidization. 

Cond ition..: in  the! Rampart r~gion during 1906 were ns follows : 
The total gold o i ~ t l l ~ ~ t  4 r f  the  Itampart district Tor lNHl Is entlmnterl to have IL 

vaTrre of P30,000. The wrlter Is illdebt4 for vahlable information to MP~RTU. 
11. F. Thr~n~al  : I I I ~  k:. 31. Cbnpn~wil, r l i  Jlnmpnrt. Mr. T h u m  stntefl t h ~ t  about 
33 ccislms wr6re n o r k d  dtrring thr m-i~lter of 1936 and 1i' during the sulnlner, glr- 
Ing em~rloytllent tu rtlmlt 1tK) ~ u c u  irl winter and about twice na many 111 mlm- 
mcr. Kcrv r m k a  uot ~m'ultlritig h18t yew tlla Hoothby and Pkoukum. 

Threo bydrn~~llc Illnttta w w r  ullprntecl daring  art of the  wmtnpr, one ench 
on Hortal~r, Rol!y, nrbd IIur~ter tbreeks. The AIneka raxd commin~lon 11~s begnn 
the conutructlo~a of II hfal~tvnp fmna ltttnipnrt up Rlg Ninook. Thlfl when com- 
gleterl wII1 n~ntcrlslly rwlmluce the cost n€ nll ntining operations. 

atlother m~ld ham hem1 Irollt fro111 Rnliec Hot Springs to Glenn Cmk, a d i s  
Nncn of 24 mllee. by Thomns ;\InitIw, a lnrge orbner of mlninp p r o m .  Thia 
MRA affortla n tlatrirnl o u t l ~ t  to Tl~tlnnn Rlrer for the  Glenn Creek region. 31r. 
Manley hns also eurrcap~?I R d l k h  liue from RntIIna~la Cr& t o  Thftnkspirir~g 
Creek, R Aiatnilce of 16 rullm I f  the m'h~me is  mrrleil ont an& Wrrc Is suffi- 
cient w 1 t ~ r  It wilt lprrll to ~ ? i t i * t l K I ~  ill ill ill^ dwelopments In the Glen% Creck 
realon. It f~ of l a t m a  to nnW t h t  the wlnle nllerator has import4 n cbunl 
drUl fnr ~ m ~ w c t t ~ ~ ~ ,  the flmt 181 tlte dlutrlct. 

Baker Hot Sprinp, on 11 xlotrg11 a b u t  G miles h~ the-Tl~nana, 
was rapidly devdoping during 18Wj as a s~~pplg  p i n t  for the c w k s .  
Since all the common veptnh1.e~ can h p w n  then it has k o m e  a 
productive writer of sltpplir..; for both the Fairllmks and the Ram- 
part regions. Twplre ncrrs wtm lrnrler rrriltirntjon in the vicinity of 
the hot springs nnd abortt 50 news had heen preparerl for cult !vation. 
.illthough the most fnvorfitlr? r9ndit ions for cnltiratio~l prevail in the 
Gcinity of tlw Ilot springs, all whnt is called the wnrm g r m d ,  where 
a large 1-nriety of veptnbles ~ I ~ I I  h grown, there are large nreas of 
cold p u n t 1  wjieru tlitt  cot11111orl vrptublcs like cabbage, beets, rttd- 
isl~e, nncE potatoes rm h prmw in :~b~mdnnce. 

mere  is n station of tllc, (fovenlment t~legraph lina at Rampafi 
md another at Hot R p r i n ~ ,  n ~ d  Zllcse llfford communicati~n with 
other portions of AJask~ nnd the oatqido at rates which ara low in 
mmpari.wn with the ndvantng~n w h i d ~  may tlms h secured. ' 

The total production of the Rampnrt region, incl~~ding that of 1906, 
is approaimateI~ $1,582,000. -- 

= B m k q  A. H., Bull. U .  8. UmI. B u r ~ c y  No. 314.  tlJtl7, ~IF. $ f - 3 R ,  



During I907 there was much activity on the southern side of the 
divide and the d i m ~ ~ e r i m  on Patterson Cmk indicate tht? ~ i b i l i t y  
of another productive ares 

Most af the gold-pmdt~cinp creeks tribtrtsly to Minwk C m k  from 
the east head in areas c w m p d  of  slates, quartzites, feldspalthic 
qnartzitm, chert, and sheared chert derivatives, and flow in tho Inwar 
parts af their vtiIleys thror~gh areas of gtwnstone, whit-h nm Inrgely 
tnffnceous. The schistose, fine-grained frapentals, alternating with 
the slates and quartzites, form the greater part of the hed rock in the 
valleys of the streams trihutar~. tn Bake+ Cmlr. The same rocks 
strike northenstward and occupg*large areas in the v ~ l l ~ p s  of ths 
headwaters of tlie ToIovrtna, which were t r a w r . 4  by the Brooks 
pa* in 1902, and still farther in the same dimtion am fonnd En 
the 7'Phite Monntain section. Tl~ere is no essential diffetvnm in tho 
bed rock of the northern and southern aides af tha divide in the 
Rnrnpxrt region, except that the greenstones are corktined mostly to 
the northern side in the lower part of Minouk Valley below Florida 
Creek. 

ALLUVIAL DEmITB.  

The nU~~viri l  deposits of the R.arnpart region are iri gonrtral much 
shallower than those of the Fairbanks region. They incl~~da muck and 
rtnderlyinp gravels. The p v e k  reflecl the variety of the hed rock 
nnd are present as both stream gmv~ls  ttnd bench gmvels. Thn 
stream prtvel~ are composed of both angnlar and subangular matc- 
rial from the bed rock and well-rounded material from the benches. 
&ovrlcTet.s at  wme localities  re rather common. Bench gravels are 
of common occurrenoe, and much of f he mining at. p m n t  is confined 
to them. 111 this respect the region d i f fe rs  fmn; the Fairbanks r~gion, 
where benc11 gravels nre the exceptmion. The bnch pmrels lip at 
v ~ r i o ~ n  lelvlrr up te 6W feel or more above the streams, nnd the ~ m t -  
PSG thicltness that has been deternineif is n b n t  100 fwt. The 
r n a t ~ r i d  is Imth fine and coarse and include a Irrrge proportion of 
quartzite pebbles. Tile pap streak o f  the pap graveIs is next tn berl 
rock. or partly within it when this is blmk~, or in the lom~!~most  few 
fect of gravel. Pmpwts have heen fonnd at sewn1 1ocsIities in the 
high h n r h  gravels of Minook Creek, hut the distribr~tion of p l d  in 
t h ~  gravels has not been determind. In the Bltkpr $ma f he PIIT 
of n part of the bench gravels at le& oeenrs as a streak similar ta 
t.hat of the creekp. The gold is mostly Well worn and on some creeks 
is associated witb nuggets of silver. 
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90mCE OF THE GOLD. 

A large pnrt nf the p l d  in the stream p r e b  has bwn mncen- 
trated from tlla hnrh  gravels. The occurw~lce of ,gold has not been 
directly krncccl to rr definite relation to any pnrtic~~tar I d  rock or to 
the cpnrtz warns, which are rwlller cornlnon in the slates. ,Many of 
tho dik~s nrp 1110rc! ns Iew mineralird, and some! of them arp reported 
to c ~ r r y  relues Light-cnlorerl acidic dikes Iike thaw of the I k t y -  
mi!@ mgion, with n:;&i~tPt~ qunrtz reins, n-PI-e not o1,served in tho 
Rampart region. Thp s1atr.s C ' O K ~ ~ R ~ I ~  ptleraIly fl large ~mol ln t  of 
cnrhannwot~s tnatt~r ,  nnd an tItn~cit ic material is cornmon in Homo of 
tile snlnll q l~nr tx  m ~ m s .  Pj-rite is often found in both the sln t ~ s  and 
the quartz scrlnw, (111 r-rwlcs \\+hprp t11p cv11cli tiom lkrP npp~rrntly 
least complex tho only rwks obsesv~cl \\.ere carhonacea~ls slates and 

. grits with qtkttrt~ W R ~ I S ,  1vI1i~li o~casio11~1Ey art: 11 foot or Inore in 
thickness, arid the mor~xor~itic i i ~ t s n s i v ~ s  irt  the ridge ahlit-  the hcnd- 
waters. Mnuy uf l l ~ t ?  I I  I I ~ ~ P ~ S  hare a considerable quantity of q ~ z ~ r t z  
nihched, nnd it welns prnl,nb'le thnt the go ld  has hen rlrrived from 
the mall qliartz seums. The ody general fact which =ems to empha- 
size itwlf is thnt tlls nrxtrrrpnce nf pId  in quantities af economic 
importance is limitrd In an Arcs \~.bert. deformation of the rocks h ~ s  
been int.ense and where there has been much igneous activity. 



in the g r a v ~ l s  Thc depth of the allurial deposits sometimes exceeds 
100 feet, but it is g~nerally less than one-6fth of that amount 
T h e  lawrr part of the mining has k n  carried on by dr'ifting and 

open cnts, depending on the sea,wn and the I d  conditions, but dnr- 
k g  the seasan of 1!IM two hpdmrrlic plants Legan active operations, 
and tnTo mom were under mndrtrction. Ordinarily, wherever the 
gold-hearing nlluvinls RPP of ntficient clepth they are mined by drift- 
ing during thn winter nnrl the dirt tnlr~n ottt is n*ashd in the spring. 
In some crises the pre-nce of w a t ~ r  interferes v q  seriously with tlie 
drift mining and rcndcm gravels otli~rwise wnrlmble comparatively 
valuelm4. Drifting cnn not ordinarily be cnrriecl on in the summer 
time, because the warm air rnel ts tho pound and causes it to cave. In 
thawing the pound  for drift mining steam pojntS have genesally 
supem.de$ wood fires, though thn Entter arc still sorrketimes uued. 

Dwirlg lFW wages wt.ern $5  lid h a r d  for tt 10-ho11r day. This is 
equivtlklt to $6.60 to  $9 a day, vnrying with the Eocalitly, The men 
who work for wages are generally strong rind healthy and render a 
full equivalent. far  tAhrir ptly. 

The ctirrcng of the courit,ry? as in the ~ u r l y  stages of most placer 
camps, is gold duat. Tho rliffemnt r a l u ~ s  of the gold from tho differ- 
ent creeks makm tho fixing of tha prim 11t w1licll it s11otlId pass rather 
difficult, and the resrrlt is that, while some gold P R X ~ S  considerablp be- 
law its value, m e  passe% a t  more than it is nctndly worth. The gold 
assays from $14.88 ta over $19 pcr O ~ I I L C P ,  nnd pusses a t  315.50 to $18 
per ounca 

MXNOOK CREEK 0nom. 

This gro~ilp inclndcs tlla placers of Minook Cmk and its tribdarim 
within limits of 5 to 13 m i l s  from h p n r t .  Mmt of tho diggings, 
~ m d  much the ricl~est so far dismreml jn the p u p ,  are upon the 
east side of the valley, and none have bee11 fnuntl in the m ~ i n  valley 
above the mouth of Slata C m k ,  11 miles from Itampart. 

The hills are g~nerallp roundod or flat-topped, Tho vnlleys are 
mnyon-like, ~5th steep walls 500 fwt or mom high, ancl Ixnches 
are pron~iermt features of the topography. The lnrpr  strenms have 
cnt their mlleys d a m  t o  a grade vnryinp from 40 to 80 feet ta the 
mile. The wahrshed of Minook Valley is nnrrow on the me*, soma- 
times not over a half mile or a mile wide, and is probably ~t no 
place over 4 d m  wide. On the enst i t  is 5 to 7 miles wide through 
the greater part of the length of the creek. 

T h e  total production of the Minook Creek group hns lnen about 
$702,6M), of which $75,500 was produced during the winter of 190.34 
and $10,900 during the summer of 1904, making R total for the yew 
of $86,400. 
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The surficial deposits are derived from the country rocks, mostly 
date, quartzite, and greenstor~e, and reach occasionaIly n depth o f  
over 100 feet, though usunlly much less than that, and there is gener- 
ally a largo proportion of muclr. 

MINOOK CREEK. 

Gens& d ~ s ~ ~ i ~ ~ i n - M i n o o l  Creelr ernpticv into the Pukoil just 
east of Rampart, and is abont 25 miles long. Near its mouth it is R 

shallow stream 50 or 60 feet wide, with a flow of possibly 200 second- 
feet or 8,000 miner's inches. It flows in rs northerly direction through 
a deep valley whose width vnries from a few hundred feet to a h u t  
s half mile. The creek receives a numhr of Ir~rge tribt~taries from 
the easGHunter, Liittle M.inoolr, Little S h o o k  Junior, I-Ioosier, 
Florida, Chapinnn-i~nd a number of creelzs whose names are un- 
h o r n .  From the west it receives Montana, Huby, SInte, a ~ l d  Granite 
creeks and a few snlall tributaries. Granite Creelr, about 17 rail- 
from the ITlikon, is the largest western tributnry, carrying probably . 
30 to  40 second-feet; Minook C r e ~ k  mrries perhaps 40 t o  $0 m n d -  
feet at; the junction. These approximate c~t~unates arc given to con- 
vey some idea of the camparatire sizes of the slreitms. 

hnaroid barometer rmrlio~ l)y Arthur J. Collier a sl~owed a de- 
m n t  of about 760 feet from the " 10r, road house," about I$ miles 
above Grranite Crwk, to the Yukon. As the distance is about 18 
miles, these readings indicnte a padicnt of about 42 feet to the mile. 
In the next 3$ miles ahow be noted a rise of 240 f e t ,  showing a 
gradient of about (iff feet to the mila According to M. E. Koonw: 
of Rampart, the creek has a fall of about 40 fect in the vicinity of 
the mouths of Ruby and Slnte creeks. h e r o i d  barometer readings 
of L M. Yrindle and the writer showed a somewh~t higher p a t h  for 
the central portion of the creek. It seems liIce1y that, Minook Creek 
has an aversga gradient of sornemh~t over 40 feet par mile from the 
Tr~lkon to Slate Creelt arid ra somewl~at steeper g s d i ~ n t  above Slate 
CreeIr. 

Just b l o m  the mouth of Slate Creek the Minook spreads into a 
n m b r  of branches in n wide pave1 fl~t. This flat, which is typical 
of many Alaskan streams, is probably due t o  rt change in the grade 
of the creek. The stream here is unable to carry the'gravels of the 
m i h r  water above, and so sprends them upon the Aat. Her; are 
foand the so-callecl '' winter glzcisrs," ~ h i c b  sometimes last through 
the short rsl~mrners. In 1904 R qnarter or hnlf acre of ice dill re- 
m~ined when the September f msts occurr~d. This ice owes its origin 
to the fact that the chnnnel which carries t,he water i s  geat.lp con- 

-- 
a Personnl communlcsllon. I n  giving aneroid barometer readings tbelr lack of rellablllty 

la recognlzed In 1111 ease.% 
Personal wmmunlclltIan, 
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tmctd by freezing in the fall. The resulting hydrostatic pressure 
' cracks the ice and the watw overfIows and freezes. 'This process is 

repeater1 until a considerable thickness of ice is accumulated. 
The ralIey is V-shaped in Cross seetion, and the eastern dope is 

cbften benched, while the western is more abrupt and has remnants 
of benches a t  but fern places. Five well-marlwd b~nches rimat img- 
ular intervals above the floor between Little Minook Jt~nior C m k  
and Hoosier Creek (fig. 31, the highest of which is about 600 fwt. 
These benches are feature3 of much importance in both the pbpiog- 
raphy and economic geology of the region. Important gravels covcr 
the highest one, u~hich lies on the e ~ s t  side of the Minook and extends 
from I11mter Creek to about k mile above Florida Cmk. It will be 
described later. A small remnant of the mmo bench is found on the 
north side of the moutli of Mo~itantns Creek and another on tha north 
s i d ~  of the rnoutll of Ru~by Cmek. Other remnants are found on 
tho north side of the mouth of Chapman CrtreIc and at a point about 

Fa(:. 3.-Dtagrammutic sketch of Minook Valley. 

49 rni1cs above the Chnprnal~ on the same side of Minook Crack. 
Tho last two benches shaw no gravel. On tho west sitla of Cha crecli 
hut few remnants of benches are founcl. h e ,  ~botlt  50 fcet high, 
extcnds to a littlo above the mouth of Hunter Creek, and is; probably 
an extension of a corresponding bcnch on the south side of tho Yukon. 

' . It smms probable ihat all of the hencl~cs off Minook Creelt may ha 
more nr less clowly correlabd with the benches of the Yukon. In 
the vicinity of the mouth of Slats Creek is a bench cut. in t l~c 
~rpt~lrneti slates e ~ l d  thin-bedded quartzites to a depth of 12 to 18 feet 
and covered by 4 or 5 feet of grnrel rind a foot or mare of muck. Na 
grauel has get h e 1 1  found upon the benche~ of intermediate height, 
hut further inwstigttjon map sham its pwsencr. 
In it4 upper cofrm the cmk flows somewllat north of east for about 

2 miles, nnd here the topography of its vdlcy is altogether differ- 
ent from that of the lower part. The narth side is R long, p l ~ t l t ?  

slope. with a greater rise in the upper part, whils the muth side i q  

steep and the stream Rows near its base. Tl~e as&vrmnetry of this pmrt 
of the valley is repeated in Eureka, Pioneer, IIutlina, Omega, New 
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York, Califomin. and many otl~er creeks of the region ~ v h m  valleys 
lie in paraIlel or nearly perallel directions. 

The rocks in the upper palt of the valley are mostly closely folded 
slates and limestones. Garnetiferous &ids occur at  Kuby Creek. 
and gseenshnes form the bed rock of the lower rtilley except near the 
mouth, where they are partly covered by the Kenai rocks. 

The alhlvials of the ~aIIey are said to be 10 to 12 feet thick and 
consist of the 11s11al muck (soil mixed with much vegetal mdt~rPr), 
peaty soil, nnd gmvel, with much angular debris at the foot of many 
of the hillsiiIas. In the middIe part of the valley they consist of 
about 5 to ti feet of muck and the  same thickness af grayel. The 
muck thickens toward the sides while the bed mck remains about 
level, ' The gravel deposits are derived from local llerl rock and con- 
tain large nurnhrs of smoothly rounded quartzite bowlders from a 
few inches to 3 feet in diameter, whose source has been mystery to 
many. Some of these bowlclers have nndonbtedly descended to the 
present creek bed from the high benches already referred to, in whose 
gravels they are abundant. 

The outcrop of quartzite near t he  " 'i2 road 1lo11se " rno111 d in itself 
seem sufficient explanation for the bowlders below, but above this 
point the thinner quartzite beds.havs added many more to the  stmum. 
The quartzites are so hnpd and their abrasion is so slow that while 
the other mcks wear into sand and small pebbles, or decnrnpow alld 
are swept away, the quartzite bowlders remain and m ~ k e  up a con- 
tinually larger proportion of the p v e l s .  

A.fa'n,iny.-Minook Creek has  not produced a large amount of gold. 
The wide valley, large stream, and heavy gravels have made mining 
difficult, so that men n-it11 tho lir~uted means of the ordimnrp pm~-  
pector have found it more adrantageous to n-orlr the smaller streams. 
The total, praduction to I9W is placed by miners of the ragion nt 
$9,900. The gold produced is said to have been taken fmnl the en- 
tral of the rtllley. partly from bar diggingrr nnd partly by 
drifting, but in general the graveh do not seem to be 3erh enough for 
working by pick and shore1 n~ethods. 

gothing was learn4 of the octmnce of gold in the p ~ e l s  of 
Minook Creek above the month of Slate Creek, except. thnt colors 
have lmn fmnd througl~o~rt. its Iengtll. Below the rno~lth of Ruby 
Creek mlors of gold nre said to h n v ~  been found in the gravels of a 
bench an the west side of Minook Creek, a few feet ~ b o v e  the present 
stream, but not in paying quantity. The dclrrris here is largely n 
cerhonaeeons slate somemhnt sdlistose and highly irnpregyat~d n-it11 
p-yritey. An assaya of some of tile material gave a trace of silver. 

Twa small areas worked in the gravels lwtween Rnbr ~ n t I  Slate 
Creeks are said to have given values of a b u t  $3 per square yartI of 

gBnrltnmme, E. E, L Cm, Den-rer, cola, 
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bed rmlr ; finother small area is said to have given $4 per sqnare yard, 
and nupgets of values 11p l o  $90 nm reported to hava been found. The 
gold is stuted to bo prncticnlly nll upon bcd mck. The width of the 
ptlvol in which gold is found is not known, but iO is s u p p o d  to 
m u r  throtighout tho gravels which floor the valley for a width of 
half a, mila. 

A compnny has been formed to hydral~lie this portion of the creek; 
con~idernbls preliminarqt worlr has been dona, some pipe, lumbr, etc., 
were on the p u n d  Soptemhr 20, 1904, anrl a I t ~ r p  rrrno~~nt of pipe 
m d  other suppIies for tho company were brought to Rampart bp the 
steamer Bus+ on her l ~ g t  trip up the I'11lron for the seam.  

Seveml sclchemm were on foot far morkirig t h p  grav~ls in the Tower 
part of tho valley near the mouth of TTmier Cmk.  Cine pmpmi- 
tion was to wnrk them with a drcdpr, and anoth~r wit11 power 
scrapers. Little was le~rned of either plan, but. from the ror~ghnew 
of the bed rock dredging ~*oaId =em a tliffic~~lt nnd~rtaking, except 
in the limited nrca in which the bed m k  .seems to h the Iienni 
sediments. 

HIGH BENCH. 

The high bench mmtiond on tho east side of Minook Creek, the 
most prominent feature of Minook Valley, needs to be treated here, 
as on its gmx-els depends probal>lp in lurge measure the richnew af 
most of the placers of the Minook region. 

This bench, starting at a point a h a t  a mile above the month of 
Ruby Creek and about 9 miles in a straiglit line above the mouth of 
Minook Creek, contin~~cs to Hunter Creek, to a point within nhouL 
3 miles of the Pnkon. The eastorn line bounding the hnch ntns 
a b u t  N. 60" E., so r h ~ k  Getween Hunter Cmdc and Little Minoolr 
Creek the bench has a width of between 23 and 3 miles, At i t s  ex- 
twma eastern &de the Gench has a height of about 800 feet above 
Minook Creek, and it s l o p  toward the west until the height a'bov~ 
the 3t.-m is only ahout 500 feet. The srtd-fnce of t.he bench is re- 
markebly smooth and continuous between the various stmams that 
have cut ncross it, imnd resembles a plain through whzch deep ditches 
have hen cat It -ems to narrow somewhat and crosses Hunter 
Creck at the month of '' 47 Pup " continuing in a northeast direction 
tomnrrt the Yukon. Although the writer was unab3e to follow the 
bench farther thnn Ru'nter CreePz, miners assured him that they were 
ahIe to trnce it beyond in a northeast direction by gravels on the 
mrface. 

The gravels .contain chert, diabasic and metamorphic rocks, vein 
qnnrtz, und m e  other pbblm, n-ith alvo many very large quartzite 
lrowlders. They are e v p d  on the sides of the valleys of the differ- 
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ent creeks mrtting the hench and have rolled tlolrn into the prewnt 
strean beds \\-here the p t  nurnhr of large quertzits bowldem rnalcc 
considerable trouble for the miner. 

The origin of these p v e l s  trns been puzzling to the miners and 
prospectors. Their great width ancl depth, their position so far 
nbove the present gravels of Mincak Crrek, nnd the presence of tha 
p a t  quantity of heax74 qllartaite bowldelr;, where t l ~ a  ked roclc moitlcl 
afford no such material, have made it seem ta many miners nemmry 
to assume that some larger stream, mpossibly the Yukon itself, once 
flowed across the country. This view remived some snpport from the 
ttppamnt course of an old channeI either toward or from tho north- 
onst, while the present stream flows somewhat WE* of north from the 
mouth of Rnntes Creek. 

The dnta n t  hand suggest that Minook Creek while flowing toward 
the Yukon to the northeast of its present course., when the land stoorl 
a t  R lower altitncle, had formed n flood plain of npprndmatelg the 
dimensions of the prewnt high hencl~. ITith theelevation of the land 
along tho Yukon, the effects of which nre to be seen over htlndreds 
of milcs, the mouth of Minaok Creek may hare heen mirsed through 
local varirttions, it.9 grade niay haw been I~ssened. and the former 
tiond plain may have hurt the gravels under discussion deposited over 
it. AR the elevation went on, the creek was forced to the wwt nnd 
finnlly found n new outlet to the Snkon. The elevation continuerl, 
ant1 Minook Creek cnf downward, lea* its gravels on a bench 
ehove i t  The el~vatinn did  not, prhaps, p m d  steadily but peri- 
odically, and thns intermediutc twnches wpm formed. 

The smaller c m h ,  IIunter, Little Minook, and Hoosier, all give 
some supprt ta this hypothesis. By reference to  the map / P1. II, 
p. 60) it, mi11 Iw noticed tha t  each of them, t~pon reaching the 
v d p  of the bench grawls, sllnrply cllanges its course and flows west- 
w a d  thro~tgh thE high l ~ t l r l ~ .  In I he. cam of Hunter Creek and 
Little Minook C m k  the rhnnp  in direction nrnomlts to about a 
right angle, whilc with Hnosier Creek the angle is less amte but still 
noticeable. The eastern limit of the bnch  gravels probably marks 
the rnootlw of the various strenms *hen this line represented t11e 
.course of Minook Creek. As the course of Minook Creelr was shifted 
lo the west the trih~ltnry er~rks fallnwccl under the influence of the 
same form that shiftccl the l a r p r  ntrenm. Tho age of tho bench is 
probably P l e i s h n e ,  ns is shown l ~ y  verbebbrate. fo~qils found in the 
pawls of Little Minook 311nior Creek, which seem to  be the oldest 
p v e I s  of the strenrns cutting tho Iwrnch. 

Gold has been found in tho hnch nt many places, and between 
Little Minook Creek nnd IJunfer Creek a large ~rnount of prospecting 
has beell done. This portion of the hnch is known as " Idaho Bar.'' 
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One shaft near the middle of the divide toward their eastern ad* is 
said to h11ve sllown the gravels to be over 100 fect thick. Mnny other 
prospect holes have been sunk in them nt  mrious places, and tunnels 
+ere run above Little Bliaook Creek at  their eastern edge. Three 
dairns upon this portion of the k n c h  have h e n  patented. Pmm tho 
httorn of one pmqmt hole, between Little Minook Junior Creek and 
Hoosier Creek, $97 wnr;;  ported to have lwctt taken, but drifting 
faibd to show pay. Abo~e  Florida Cmk, irr the snlnlI sres of high 
grnvels h o w n  as " Jlndonald Bnr," pr'ro'ip~t. l ~ o l ~ s  p v e  mlom blit 

no pay. Apparently the grarels of the bench arc nowhcre rich enough 
to pay for driftmg, although if it w e n  posibls to get hydraulic 
watcr to them cheaply they might, perhaps, bc mork~d at  a profit. 
'me aneroid barometer readings, though not ~ ~ c r p  reliable, suggest 
the possibility of bringing water fronl n point 3 or 4 miles above the 
mouth of Granite Creek under sufficient head to work a t  least a part 
of these gravels, if prospecting shuuld sllom them trr be rich enough 
to warrant khe expense. 

CREEKS CUTTING THE HLDH BENCH. 

Hnnter, Little Minook, Little Minook Junior, Hoosier, and Florida 
creeks cut throug11 the high knch  just describad. Of these, Little 
Minook Junior and Florida creelrs hnve their cl~annels in large part 
or mhaUp within this area, while. as ~lrendp noted, the oth& creeks 
lie partly outside and change their eo~irscs notjcenbly upon reaching 
it. The three longer creeks head e l m  toptller in the hills which 
extend northward from Wolverine Mountain and divide the Minook 
drainage from that, of Troublesome Creek Their valleys? even at 
the heads, are w steep that the trails leading ant of them are ex&- 
jnglp dd3cult ta trawl. 

Hunter rtncl Hoosicr c m b  not. only have bad a n~fficientlg large 
flow to cut t.heir cnnpons, but thcp did i t  qnickly enough to ham 
since had opportunity to widen them, while Little hfinook Creek with 
its smaller volume ~ R R  not yet prnded its valley sufficiently to do so 
much side cutting, rind Lit.tle hl inook Jt~nior and Florida creeks lack 
much of having cut their beds clown to p d e .  

G m a l  deem!tion.-Xtunter Creek is the fir& txibutaxy of any 
&a above the mouth of Minook Creek. It is between 12 and I5 
miles long, carries probably a littla over 40 second-feet, and flows in 
a steeply waIled canyon-like vrtlleg through its whole length. In its 
upper 7 or 8 miles i t  flows almost north until it m e s  to the line of 
the high hnch,  when it turns at  a right angle and flows west to 
Minook Creek. 



Through the upper part of its ro~lrw it  is n rmked s t m m  with a 
n m w  V-shspd valley. pmtmhly indicating a wjttvcna tetl drainage, 
whiIe a t  its turn into tlw high Iw~cEr tlw r o n w  lrcomes nlmost, 
straight, showing a young, mpirll~ cut vnllcy. I t  1m.s I J I I ~  onc tribu- 
t n ~  blow the hnd-lhlwmn Cmk--ent~ring from tllc south ahout 
4 miles nbore t h p  Ifin& In the lower part of the vnlley of Hunter 
Creek the two ?ides are unlike. On the ~011th side t l l ~  zlpper 3 0  
or 400 fmt of the vn1lr-y \VRH j~ wry ste~p,  alnrmt precipitous Tha 
d-nt thcn bemm~s grntlcr nntF fclrnw n brarrtl b n c h  \vliirh d o p  
easily to the c m k  vilkt'1't: it mdri ~ t ~ r l l p t l ~  11'itll n ~ R F C  15 to 40 feCt 
h i ~ h .  T h i s  I ~ n c h  is probn blp to be corrcl~tcd with the l o w ~ t  one on 
Minook Creek. Tt iw covrrccl with gravel, varying. in t l t i ckn~s  from 
5 or fi fwt to 1.7 fwt, nnrl with r ~ ~ ~ r c k  varying in thickness from 1 
foot near tho r w ~ k  to 40 frct or Intrre near the Izillsicle. 

'She cwpk  flow^ tort t1011s1y ihraugl~ its l ~ n c h ,  retaining tho mean- 
derg it hnrl brfnr~l thc I~ar * t l  W A S  formed, and generally is closo to the 
north side of f l i ~  vnllep, h ~ t  nccnsionnllyv, R S  ~flwut 4 miles mhva the 
~noath, i t  manrl~m towarrl the mirth side, cutt,ing nway m& of the 
hcnctt.. The vullcy hus a grnde in its lower part of 75 to 80 feet per 
mile. 

Gold mas cliscnv~rerl in Hunter Creek Valley by ViIliam Hunter 
(for whom the rrpek is nnrned) in 1896, at  R p i n t  about 1) mil- 
ubov~  tho month. Fcw d~f in i t e  datn mere obtainable concerning the 
p I d  pmluctinn of the emk. hilt it iq helie%-4 to have k n  approxi- 
mately F74.01K1, of which $q.Oo(, was produced during the minter 
of 19034 and $?,000 rl~rring the snmmer of 1904, a total for the pear 
of If.f;,000, H~rntcr C m k  Srns so far not proved to be a rich cmk,  
tllor~pll p l d  has k n  forlnd in the graoels of both the 'bench and 
the p r ~ ~ n t  strcsrn Imi. 

At thr: h a d  of the rmk t l ~ ~  Id rock is mostly R a r n p a ~  slate and 
quartz it^ ; t l l f f n m ~ t s  m l l s t o n -  which predominate in the lower 
part of thr. o a l l ~ y  art! orerl~~in near the rnoutll by Kenai sandston& 
nnd oonglomesrrtm. Thp tr~fls mntnin wrn~ mnnd~d pbbleq, and R 
hole 928 fwt dwp wns sunk in t h ~ m  ~rndcr thc impmsinn that they 
IwIanpd 'to thr frozen muck and gmvcls of the creek. The rocks 
are much joint4 and contain nlfinp smfill veins of quartz and calcite. 
Pyrite m u m  a t  many pInw. 
The gravels of the rrmk aw 2 ta 13 fwt thick and nre mostly 

diabase, slate, and chcrt p l ~ h l c s  from tho hrl rock, with many h e a v  
bowlders of quartzite, occtlsinnnlly wnrlling 3 fwt in diameter. Thee 
larpr bomlclers are msiduala from the gravels of t h ~  old hnch 
through which t,he valley is cut. Milch of the dirrhaw gravel is 
angular or subangular. The ~ n t ~ c k  ovpr t l~c  p a w l  vnriw in thicknes 
from 1 foot in plnces along the stream to 41f feet or mom where the 
ma11 atrsrsms pour their dPbris upon the valley floor. 



Mining.-Dming the ~ ~ r n m e r  of 1904 workmas being done on Dis- 
col7ery claim? about If miles above the mouth of the creek ; nnd on 
So. 17, a clair11 uErotit I mil- n h v c  the month. Several claims h- 
tween these mere being praspestd. 
On Discovery claim R flume 2,000 $4. longq 30 inchcp, wide, and 20 

inches deep curried w n t ~ r  to a bnch about It; fcet n h v e  the meek. 
The h m c h  mas covered hy 5 ta 6 f e ~ t  of g m ~ e l  ant1 orrr this was 1 to 
4 feet of rnrlck. The muck and ~ Y P I  mcrc pr~cticalFp all sltliml 
off, and the loam bed rock, in whirl1 thc gold i n  frr~rntt to R depth of 
alro~rt 18 inrhes, waN ~ h n v r l ~ d  into sluice hoses. The bed rock is 
partly rt diabase and ptlrt ly n much-folded hmwn, cherty shale stand- 
ing on edge. The large bowlders were mova? Iq band. T h m  men 
g~o~rnd-ali~imd nn awn 75 by 150 fcct in thirty dsps. Tllc gold is 
mostly bright, smooth '' pumpkin wed," with a f ~ w  mall rouph 
pieces (PI. 111). A conwid~r~hle arno~~nt of small barite pebbles and 
mme hematito occur in the cone~ntratew. 

On cIaim KO. 17-A n hydraulic plant was installed during the sea- 
.son of 1904. Aho~lt n milo of combined ditrl~ nnd flume had k n  
put in, ~hnt 3.000 feet of which was flume, 352 by 18 inclles, deliver- 
ing X O O  inches of w a t ~ r  u n d ~ r  n head of a h n t  75 feet. A So. 1 
Hmdy Giant with a 3-inch nozzle wss being used. 

In working the ground the niggerheads and moss are torn ap with 
a team anc? harrow and washed off with the nozzle. The porrnd i a  
then left for a week. rlarin~ which time the muck will thaw 1 to 2 
f e ~ t .  This is then wash4  off. The process is repeated until the top 
is mrnovd. The remaining p v e l  thaws rnucl~ more rapidly 
thnn the muck. It is found t h t .  the gravel can thus be thnwcd and 
mrrde r e ~ d p  for sluicing much faster than s hpdranlic giant working 
steadily can wash the g r a b - e l  into the sluice boxes. Tn one instance 
nn arra of 125 by 250 feet was worked out in 40 dsps. The gravels 
are 2 20 12ffee thick. areraging about 6 fwt, and sre coveted I)y 1 to 
48 feet of muck. The maximum thickness vas fo~rnd at. the moutl~ 
of a m a l l  tributary gulch where the gravel is mixed with nngular 
frnpents of rock. The: muck nmtains much pound ice, which 
thaws rerrdil~ when h?-dranlickd. The im occurs d o n a l l y  as 
"dikm." One mch was enco~lntered over 400 fwt long and 2 feet 
thick, intersding the !arrface larer of muck and a flat lenticular mam 
of pound iw down to the p v e E ,  making a depth of 12 to 1 5  feet. 

The gold is found through the lower 3 feet of ,mvel and in the 
rough brok~n bed m k ,  which is made np of dial~nsc and thin-Wded 
quartzite. It is bright and smooth, snd nuggets up to 10 ounm in 
weigl~t I~ave k n  folmcl. There is R ~ m n l l  amount of rougher @Id. 
COI& of gold are mid to occur throughout. the length of the cre~k, 
hut no workable deposits have k n  found a b v e  the eastern litnit 
of old gravels on tho high bench already deacrihd. T h e  larger part 
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of the pold has probably reconcentr~terl from this Tlcnd~. The 
smaller portion of rough gold hns p r o l ~ ~ l ~ l y  a lwal wnro* in the 
mks of the c m k  valley. 1)rifting is dnur in thr wirrter nt 11 nam- 
ber of places on the crwk, bitt l i t t l ~  inforn~ation rould Iw obtnined as 
to results. 

1 .ITn.E MIYMlK CW?ER. 

GenePat deamiptinn.-lait t llr 3f inmK Crwk empticq into Minook 
Creek abotrt 5 mil- fro111 tlr ta  I'itknv~ and almut 13 miles a h v o  the 
mouth of Hunter C m k ,  8n(J hnn RO f ~ r  i w n  the h-trpgt prorlrlccr of 
the ~ q i o n *  111 drier :-MD i t  mrriw w~rcrly II slnicr hcad of wat~r .  
Jt  h n ~  R p d e  of 101) fert or lrss per milr in the lower :%mile sertion 
to which al l  the mining Ila.: I w n  t~otrfin~rl. nntl its course is remnrkn- 
Me in lning n ~ n r l y  pi~lnllrl tn TJltt~trr Crr~k. though ronsjdcsnhl!- 
F I I o ~ ~ F ~ ,  as it has n length nf nnIg n l m ~ t  R rniirs. Like Hunter t ' m k  
it makm R sllnrp Iwntl Ilpon rnfPrirl~ hlc h i ~ l l  Ilenrh about. 3 miles 
from Minnnk Crwk. .~(IH~vP Il~is Imnrl Littlt- SIinwk Creek bas a 
maturer chnructcr, ns sllown by the mnrc crrmkpd 1.~1Fpp and p t e r  
n ~ l r n h r  of iril~r~tnrips, vrllilt! in it..: mt~m thmrqh tZw IlencIl it has rr 
strniyllt d~lirply V - s h n p ~ l  rnlIey whirl1 IINS IWCR CI I~  to a depth of 
600 to 700 fwt, nntl i s  so nnnrrtw t l ~ n t  for OvPr  tltm months of the 
winter. t ha ~ i r r l  cnn not lw w n  from the 11ott.cl1-n of tho mllcy." 

The r m k  follo~.;  c l ~ l y  tlie soutftern side o f  tllc rnl l~y tllrongh 
its; I o w ~ r  3 m i k ,  nnd mostly the western ~ i d e  n b v e  t l l i ~  It mrns 
l ihlp ltl~nt the , F T C H ~ P ~  ncr111n111ntion of t,allis on tlre north side of the 
r m k  is clue to t i i t !  p e n  tcr nn~orrn t of sunshine it rcmirw, malting in 
a paater rlmount of brenkinp down of bed rock by alternnte freezing 
and thawina. 

Gold WRS first discnv~rrd Itport the creek in the enrly nin~i iw by 
John Minook, who ifi 1 ~ p r t ~ 1 1  to I l n m  tnkcn oat some g d d  neRr the 
n ~ o r ~ t h  of f t ~ e  rr~ek,  Tlw Jimt rlairn, 11owe1-pr. was lorated nnd worked 
by F. S. Imnafortl in 1Fc!)fi, sincc n-hich time the creek hns ~ I I  merkcrl 
continuonsly. Tho total pmrlt~ction of the c m k  is  calculnterl, fntnl 
the k t  amrtainnble fig11w~, to he HW,lO(E, of which @0,000 wns 
tnlzen out driring the m i n t ~ r  nf 1903-4 and $iiTPOO during tila summer 
ok 1904, making the orltp~~t for the scason of 1904 $42,900. 

Little Minook Creek hearlspmong slates nntl qnartzit es c ~ t t  by smnlt 
decornpmx1 acid dike% l i t  t lc avcr IL mile hIow t,he head, tho c m k  
is cro~w;~(i 1~y be1 t of clayey. nonfos.rilift.rous Iirne~1kane, ~rcarnpaniell, 
as is often the cnse with the Rampart rorks, by W n  fine-gmincd 
slates. Below this them is an indistinct wrira of iiterbedded qunrtz- 
it-, cherts, si l iwons sI~aIes, and some snnd~tonw, al l  gr~ntIp contort~d 
and accompanied by large mas- of ,pwnston~s which fnrm pmbably 
the larp~r part of the bed rock of the lower valley. 4I.t tho foot of the 

- . - - - - - + - - + - 
Pmk, C. W- a n 8  I.mlnrklp. IVslllr. p n n n r ~ l  mmmiialrntlou. 
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vklley walls the exposure of ipeons m k ~  m m s  to JE pw~tPr than in 
their npper ports; that is, prosion scmPrns In ~EHVP expwcl lnrfiar ma- 
of ign~o~is rocks. Small wins of qunrtz and calcite- rrtwcor in the rocks, 
bet none of great  pxtent. The rocks of the cnl Ivy hnrc n considerable 
i m p r e ~ a t i o ~ l  of iron pyrites, the oxidat.ioo of m l ~ i c h  hua stained them 
the familiar rr~stp brown of iron oxidc. 

The plneer deposits nm nl l  in tha atwnm hed, The ralley has been 
mt down so qnirkly that no Iwnch drps i t s  I I R V ~  f m w l .  The alluvial 
deposits of Little Minook Crrclr rnry in thicknm fmnl i to 25 fwt, 
of which gravel form* 3 to 13 fert, nnd muck, thou~h  occasionally 
absent, generrrllp 3 to lfi fwt. The depwits nrp sl~nllowcst in the 
lower part of the cwek. Tho prnvcls contitin fragments of many 
rocks, of which rliabasc is protjahly mwt atruntlnni, hut slate, pit, and 
much rein qunrtz nlsa occur, rind than! am mnny large quartzite 
bwlders  from the brnch ahve.  M ~ ~ c l r  o f  tho gra~re''CI, AS mould h 
expfxtkd in R weak strrt~rn, is ~ubangalnr. 

I n  the gravels rnnrnm~li~ia honrs nrn anid to be found, although 
none wem wen by Clre writer. Tn placm clear ice js u n c u r e d  in 
digging. the structt~re of the nlltrvir~rn sllowing how sudden floods had 
drifted detritus owr the icc! I I I  the s p r i n ~ ;  and had thus preservetl it. 
Tml ly  them is much w m l  in the muck. 

Ocm,rrenre nnd ~ h f l r n r t ~ r  of the goEd,-Vaalnes are f6und in tlre 
lower pnrt of the gravels throngt~ a thirhess of 1 to 3 feet, ttnd a 
width uf 50 to '100 fwt. The p i t 1  freqn~ntlp occurs in the bed rock, 
particulnrly tlic b m k ~ n  diahw, to a dcptb of 1 to  2 feet. Ttle pay 
streaks ~xtenrl up thr crtrk only ns far ns the creek has cut though 
the hifi lwnuh pravels, R distance of about 3 miles. There are sixteen 
1,000-foot rtairna within t h m  limit% 

The week hns k n  well prospeted throughout its length, and 
althnrlgll colors arc folrnd there is 110 pay abow the line of the hiell 
bench. .\ anall amount, of gold, in which were some large nuggccs, 
has lmn  found in tlw pi lches leading from the high hnch. The 
amonnt nf gold r.arrierl Iy tile p v e L 3  vnries g m a t l ~ ,  but in the pnp 
streal< prullablp runs from $3 to $10 per qunm yard. ' ?he gold is 
generally snwath, chunky, and bright (PI. In, j, k), and sl~owg a 
large umount of wenr. In the ripper part mnny nuggets are f o n d  
mei~hing 1 to 12 onncea apiece, hut thc*goId p t s  finer downstt.ern1 
until ncnr thc mouth it nearly 811 f l~t ,  smmtl~, bright, and even in 
si74 looking like p l d r n  bran when wen in qlznntity. There i~ a wry 
m n l l  Rrnniht of rough gold, prohblp of local origin. but tho larger 
pnrt is pmhnbly reconcentrated fram the old henth p v e l s  of Minnok 
Cmk.  The $old of the creeks cutting this bwch i~ said to a m y  ovvr 
$19 per ounce. This wollld make it  o f  nbotlt the same vb)llo per 
ounce as the Koyukuk gold. The gald is tnken in trrtde by the. stores 
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at $1R per otmce. %me small  nuggets af copper and a smd1 nmotmt 
of silver hare Imn found with the gold. 

Mining.-Most of the claims are worked by drifting in t hc winter, 
though the three lower ones are worked during. the s m w r  by open 
cuts. On the latter the muck and gravel are first ground-sluiced off 
within 1 or 4 feet of M rock by means of a dam provided with an 
autornrltic p t e ,  ~ n d  the remaining g~rlvels are aftP,cmnrds sltovelerl 
into the sluice Imses. The drifted pap p r e l s  h ~ ~ e  often been " coy- 
oted " or '* gopllered ; " that is, boles have h e n  sunk Itere ~ n t l  there 
withont system until, although there is pmbablp macli pay still left, 
the ground is frequently almost unworkable on acco~~nt  of the ice 
in the old holes which floods the new workings when t.hatrerl 11y a 
stmm point. IVhen morkinp n r e  fi1Icd with water, the mnss is said 
to  free^^ on the top, sides, and bottom, while the central p ~ r t  rernnjns 
unfrozen through several years, Jlucll of the grwlnrl is a70rkc?il on' 
"lays" or leases, the lessees paying from 25 to 55 per cent of the 
gmss out,put, an amount that. is tlpt to leal-r: the workcr little for his 
labor if things do not run very ~moothly. Frmigllt rates am 2 centsr 
per po~md in winter and 4 cents pPr ponnct in strmrnpr. 

The remaining goEd in Little Minoolt Cr~elt would m m  to Isc best 
r e ~ ~ e r w l  by working the claims in cooperation as ono company, for 
i t  is certain that some of the richpr cEainls cnn no longer be profitably 
worked -by drifing. T ~ P  qt~ickest., b i ~ t  an i n i t i~ l lv  expensiva, mode 
of working would be to h~drni~l ic  the gramls by bringing water from 
Minook Creek. h ditch 10 miles i n  lerlgtli nbore tho mouth of Little 
Minook Creek wotrld prohnbly gre  R h ~ a d  nf OVFY 100 fcct nnd plenty 
of w a t ~ r  at  the Tipper limit of the pny p v e l s .  X wag requiring 
less capital. hut much slowr, snd the n r ~ e  thnt. will lilrely be car- 
ried out in the end. is the p11nr1-slnicing af tha claims, s~wce.ssively, 
h m  the mouth of the creek nprrnrd, hy rncnns of dnms ~ n d  auto- 
mt ic  ~fates, but as the claims EwFcm* to diffcrcnt parties, Rome of -. 
whom are unwilling to 4 1 ,  there ~ 1 1 1  probably b~ only a srnaEI 
amount of work mrri~11 nn dong the crwk for a number af years to 
come. 

t m E  SttSWK Jt 'SIOR CREEK. 

r;!meml de8mmpf ;os.-li ttle 3Iinmlr Junior Creek, bptwwn Little 
Minook and Hmsi~r rwl;~, i s  al>ol~f 2.1. tnilra long. Its vnllep lies 
whoilg within the high Iwnch of Minook Cmlr. Tt is n m e ~ k  strenfn, 
generally dry during the snmmcr, nad rawly mrri~s R sluice hen~l of 
water. With a vnll~y of hnrr? mcks it 31113 not Iwn able to cut its 
bed down tn the cl~ptll rvncllrd hy the Inrger tsibutnris of Minook 
C~wlr. Tn Ihe lower half the ~ l -ndt !  of tho c w k  ia torrential nnrl the 
valley is n a m w  with steep sirles. I n  the *!pper half the p d e  is 



rnr~ch easier and the valley is wider with gentler slopes, especially on 
the north side, The mcks of thn valley are the same as dong Little 
hlinook Creek. The lower part is entirely in diahase. 

The totrl outpnt of the c m k  was estirnathd by Donald McLean at  
n l m t  $150.000, and the output for the year 1904 a t  abo11t $17,000. 

The steep grade of the lower part of the creek has allowed little 
aocumulation of aUnvinrn, but in the upper part the deposits haw 
reached a depth of 19 to 30 fcet, of which w v e l  forms the lower 4 
or fi feet. The p v e l s  RIT nngt;lar and largely composed of diabase 
with well-washed quartzite bowlclcra from the bench grrlvels through 
which the stream hns cut. 
Tn the g n v e h  are mnny h n o s  of hisan, niusk ox, manmoth, and 

horse. A very fininft specimen of tho sk~ i l l  of Bison aZZeni? with the 
shell upon tlw horns, wns takrrl arrt of Donald Uchan's claim, 
No. 25, near the head of the crrplr, Eg Mr. McLcnn and Thomas 
Evans. T h i ~  is the only specim~n of t h j a  species l h ~ t  has been re- 
ported from Alaska: Jt was carefully removed and is now jn t.he 
National Mvinwnrn nt ?VashinFtr,n. Same tccth obtained by 6. X'. 
Peck from gr11vcl nest to bed rnck on tho snme clnjrn and referred to 
Dr. T. IV. Stanton for idrntification were c ~ l l e d  by Illin) " Ilom teeth 
of Pleistocene or more m n t  REP." 

;Ifininy.--There are 29 500-frw~t claims trpm the cmk, numlwmd 
from the mouth upward. the uppr 9 or 10 of which art! said to have 
p ~ i d  wages or mom upon warking. The pap streak is 30 to GO feet 
wide and 1 to 6 feet thick, sverz~ging pmbaMy :3 fwt, kt gold is 
~ornetimes found through the wIlnlo thickness nf the. p v e l .  The 
pm\*eIs wpm reported to carry $20 per .sqmtrc y1rc1 on one claim, 
which is probably the highest value on the crwk, tlte values on other 
claims nrnning down to amounts tor, srnnll to  prty fur working, 

The gold is  sirnilnr to thnt of Little Minook C w ~ k ,  mostly ~rnooth 
nnd bright with a little t h ~ t  is rough. It is pmcr~lly soarae and . 
chchlmky. rirlgeta somethues reaching 3 rnlnues in ivright. The lnrer 
part of the gold ia lrndoubtedty reconctrntrilterI from the high bench 
of Mir~ook creek. The smnll nmount of mugh gold ~ I L S  pr~bilbly had 
its origin in the htlrl rock. 

The gravels have been mincd by drifting with steam points, but 
ndvantnge was take11 o f  the wet seaeon of 1904 ~ n t f  some p w n d  
duicj ng was done in g ~ v e l  and murk 16 feet thick. Trms nnd brush 
iu t h ~  jower pnrt of the creek mPre cleared nwny in preparation for 
furthcr ~roi~trd slnicing. The cost nf mining by drifting is 50 per 
cent or more of the output, but as them is so little miter it has been 
the, only feasible Inode of work. The creek is considered to be nearly 
workcri out. 
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Hoosier C m k  flows into Minook Creek from the east slide ?xdweeri 
5 and 8 mibs  from the Yulton. It is a stream of about the same 
volume as Hunter Creel< a11d has a vnll~y of about the same gr~dient 
and general section, but it sbows no sign of the bench that appears 
along Hunter Creek. Like Hunter and Little Minoolr creeks, its 
coume bends to the left upon entering the area of the high bench of 
Minook Creek, although in a bss degree. 

The productio~l of Hoosier Creek is  unImown. There is assigned . 
to it but $5OO in a p r e v i 0 ~ ~  report, $227 of which was in one nugget. 
Other m a l l  arnoz~nts have been taken out, but the production has 
not been large, and it; has h e n  almost iimpo~qibIe to thoroughly pros- 
pect the creek on account of live water in the gravels. 

The twd rock is similar to that of the other crceks cutting the 
bench. Quartz reins lip to 18 inches in width occur in the disbase, 
and there is some pyrite distributed through the rocks. The alluvia1 
deposits m r y  in thickness from 6 to 15 feet, of which 1 to 9 feet is 
gravel, nvemging probably about B feet. and 1 to 10 feet is muck. 
a,versging perhaps F or 7 feet. TIIWP is thought to be R ptly streak 
about 100 feet wide 11-hose length coincides with the didmce the 
creek flows through the high bench, but the gravels of the valley tl1.e 

broader than those of the other creeks d~cr ibed ,  and with the live 
water the pay is hnrd to locate. 

Two miIes above the rnontl~ of the creek n hydraulic plant bas been 
installed and had just gotten in shape to h g i n  worlr at; the end of 
the season of 1904. A combined ditch nrld flume 4,300 feet in Icngth 
delivered 500 miner's inches of wnter under a head of about 80 feet. 
A hydraulic elevator is used to dispose of the tailings. 

Florida Creek j s  only about 2. miles long. lying in tho high bench 
of M i n d  Creek about 2 miles south of Homier Creek. Ordinarily 
it is dry during the summer and fall. The gradient of the stresm i s  
high rind the valley narrow. The bed rock is almost entirely of 
diabase. The alluvial deposits am narrow, but in places reach R 

- depth of 15 or 20 feet. Nugets up to $33 in value have been taken 
Prom the creek, but so fnr as known not more than a total nf $2,000 

+ has been obtained, though the stream has been well prospcted. The 
. + 

first prospect showed 11p so melt that miners at once located the whole 
of the creek, and a numhr nf good cabins were erected on the different 
claims, Some ground sluicing was done on the lower part of the 
creek during the -son of 1904,'but no other work was done. 
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omm- OF THE GOLD. 

The p t  difference in the richness of  tlre seven1 m h  Rowing 
throuph the high hnch of Minook Creek, and tht? vari~tion in the 
rirhne~s of  claims and dze of nuggets on the snnw rmk within the 
limits of the hnch, show that the gold is not evenly distrib~~tetl 
thratlgl~ the p v e l s  of the bench. Thus Hunter Creek 11as w far 
shou~n no rid1 claims, while Lttle Minook Creek has hen  very rich 
in plrrm, and along the latter the gold is very cmrse on the ilpper 
claims btit grows much finer towarc1 the month (PI. IT'I, j, k, and I ) ,  
showing thnt pmhahlp the larger part of the gold in the lower partions 
of thor;tream hasbeen washed down from theupperclajms. I'Im gold 
in tho 1 wnc11 gravels was pmbtlbly concentrated from lwal gold-hrsltr- 
ing  zonps in Iht? rocks morn away above the leveI o f  the high bcnrh. 
How p a t  a thickness of these rocks was disintepted ant1 c~rrictl 
away can not km told, but there may have hen many htlnrlred k t .  
The m k s  mcro pml~rrblg tho same as t h m  n o w  forming the Iwd rock. 
The p l r l  in tho bend1 gravels is said to be weU worn, bnt gold fot~nd 
in the prtvelu of n gtmttrn as large as Minook Creek is pnemI1y well 
worn, nnd in thia cnwe wo hnre no clue BY to the length of time thmugll 
which wearing may EIRVO continued. 

OTHER TRIBUTARIES OF MINOOK CREEK 

Ruby Creek f loss  inta Minook from the west s i d ~  about 9 miles 
from the Yukon. It is R strez~rn cnrryihg ROO to 5051 miners' inchw 
(7.5 tn 12.5 second-fwt) of water, with a pride af about 150 fee t  per 
mile in the lower pnrk. In t h  ig part the valley is broadly V-shaped, 
with steeply sloping sides. Tho upper part was not m n .  

Ths first pay mas taken out of t , l~o crcek in 1901, and tho total prod- 
uct is said to have been $13,000 ar $14,000, although this estimate 
map be a little high. About $5,000 W L ~  reported during 1904. No 
pay hns h n  found nbove 1+ mile3 from t1-m mouth nf the creek, but 
it is drimed that no holm hnve been sunk t o  bcd rock on account of 
the liao water in the gravel. 

Tho bed rock is the calcareous schist, gnrnetifemt~s mica-schist, mr- 
bonncco~~s  slnte, chert, nncl grit, intn~rlrd 11p grwnstones (diabnw a ) .  
Tha b~dded rwks strike almost north and so~ltl~ n c m  the creek with 
tho dip ciownst.mam (east). The all~ivinl d c p i t n  aw B to 10 feet 
thick and 300 to 500 feet wide. In some plnm them is almmb no . 
muck find nowhere is its depth mom than nlmttt .I fctet. T h p  prtvpls 

arc 5 to i feet in thickness and the total thickness of muck ~ n d  p v e l  
is O to 10 feet, averaging nearer the lower figure+ So large chert or 
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quartzite bowlders am seen, as in the creeks, cutting the high bench. 
There are some gneiss pebbles, which indicate the probable presence 
of gneiss on the creek. The gravel is comparatively h e  but contains 
rs few bowlders a foot or more in diameter. 

The gold is a11 on bed rock and is distributed through the whole 
width of the gravels. The only gold seen came from a point abut 
one-half mile above Minook Creek. It was somewhat iron stained 
and in general rougher than the gold of the creeks cutting the high 
bench. The larger pieces \yere wry smooth, but the smaller pieces 
were rough and most of the gold is rather flat. The gold is said to . 
be rougher in the claims below. 3'ugget.s up to about 2 ounces in 
weight are obtained. I n  the concentrates with the gold are large 
quantities of garnets that sometimes reach 1 inch in diameter, A 
hsndful of ganiets was obtained from a pan of dirt. There are so 
many of them that they give considerublo trouble by filling up the 
spacea in the rifflea and must be cleu~ed out once or twice a day. Some 
barite is said to he present, tlnd :Ln occi~siouxl silver nJgget appeam, 
one,weighing 2 ounces having h e n  reported. The silver nugpts are 
very rough. 

It wems likely that the origin of tIlc gold is in the local bed rock, 
which dong this part of thc creek is a carbonnceous slate of irregular 
cleavage. In places much pyrite is distributed through it. The creek 
has been worked during the sltrnmer by bpen cuts and in winter by 
drifting, but it has probably ptlid little, if anything, moro than wages. 
Preparations were being made to instnll n hydraulic plant, and a mile 
of steel pipe, consisting of 720 feet each o f  20, 19, 18, 17, 16, 15, and 
14 inch pipe with branches of 11-inch pipe for an elevator, and T-inch 
pipe for a giant, was to be put in. It was said that it would deliver 
the water under a head of 154 feet. 

SLATE CREEK. 

Slats Creek, tr western tributary of Minoolr Creek, abont 18 miles 
from Yukon River, is about 4 miles long and is said to always carry 
at least a sluice head of water. It has a grade in the lower portion of 
nbont 150 feet to the mile, and the valley is narrowly V-shaped. 

The creek has been worked only since 1902. Freights from Ram- 
part are 8 cents per ponnd in summer and 4 mnts per pound in minter. 

The bed rock in the lower part is much-folded shaly Iirnestone, 
green and purple slates, and cherty beds, with a nortlleast strike. The 
main rock of the valley is a dnrk carbonaceous schist which breaks 
into pencil-like fragment,s and contains many quartz seams. Most 
of the work has been done nearly 2 miles above the mouth by drifting 
in the winter. The deposits here are Pri feet thick. 
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Gold is found in ns much as 3 feet of p v e l  and td a depth of 
feet in bed ~ o c k  nnrl over a width of 50 feet. An $8 p i ~ c e  is the 
ccramst thus far talren out, Silver is a common n m i ~ t e  (PI. 111, 
b), snd ~n 8-ounce nugget has been found. Copper is ~rlw soitid to oc- 
cur in the gravels. The absencn of garnets indicatm that the ~ I ~ i s t s  
of Ruby Creek do not extend Into the valley. The gold in this case 
has prr~bably been derired f m ~ n  the small stringem common in the 
bed rock, 

TRE UmJt ('REEK GROUP. 

GERERAL DESCRIPTION. 

The Baker C m k  diggings are situakd fmm 28 to 32 miles by tr~if 
a lmM r;ot~th from Rampart, and accupy ar narrow belt with a nortl~- 
east-southwest extension of about 9 milw. Along Raker Cmlr itwlf 
there hava h e n  no placers discovered so fnr, all a t  pm.sent ktiowr~ 
being on the tributnries flowing from the divide wpnrnting the Jli~~oolr 
and Troublesome drainaps from that of Raker Crcek. The principnl 
diggingw am locntcd nlong Pioneer, Eurekn, Glenn, Gold Bun,  
Omega, and Thanlrsgiving creeks. 

The topography is strikinpIp diffemt from thnt of the other two 
nrerrs. Baker Creek flows along the southwetetm sidn of a Lrge flat, 
7' to n miles bronc1 in its widest part, m d  perhaps 10 miles l o n ~ ,  its 
l o n e r  extension hieing northeast-southwest in the lino of flow of 
Earpku and Hutlina  creek^ Inhad  of sl~arp rangon-like 1-alleys 
the streams flow through open vrlllsye, and where they flow jn get)- 
era1 pnnllleI to the Baker-Minoolc. dlvjrle-that is, approaching B 
xiorthead-southwest or ,ran east -west direction-the southern hank is 
steep, while the norther11 one is pntly  sloping, the creeks flowing 
elow to the steeper side. Even dong  the bzoad Baker Flats thiq 
feature i.q still prominent. The nc3rtl1 side is rr, long gentle; slop 
toward the divide, rising more sllarply in its n p p r  part, while a c m  
Ibe flats the southern side may 'be seen rising abruptly from the valley 
floor. 

The main st~nrnr: of the Baker Cmk gold are& am: Eureka Creek, 
lying next to the Raker-Minook divide, flowing m~~thwesterly for 
about f mil=, then turning to the south; Pioneer Cmk, flowing 
prtrallel to Eureka hetween 1 nnd 2 mile.; ta the southeast and joining 
it on Bxker Flats; Rhodr! Island Creek, flowing in a wutherly direc- 
tion, about 14 milen west of Eureka Creek; and Omega Creek, in the 
western part of the gold erea. Into them creeks flow all of the 
smaller  creek^ of the area along the Bnker-Minook divide. The 
streams are all small, many of the smaller ones being ordinarily dry 
during the summer and fall. The gpdient of the larger streams is 
comparatively low find it is with diffi~nlty that wahr is carried to the 
h c h e s .  



The only practical tmiI to nnt l  fro111 t lw I l n k ~ r  C w k  n t w  is  horn 
Rampart along 15Ilnmk C w k ,  a tmil tllnt in  ntmt prlrts of " thm 
S ~ H ~ P S  '* w~tl ld  lw  c.onsirler~al ptnrtir~l ly irnp~ssnhle dr~ring the rtrm- 
mpr t i m ~ .  ?llwl.;t tlf the. wn?. it. i.; wft ~ r ~ d  nriry. The p ~ c k  brim 
sometimes  ink fn t l l ~ i r  girtl~s. flonnd~ring ntrrl \*-ttllt~w,\.ing their n-np 
t lrraltgh .is II r.11oir.e. t l ~ m  is the 1wI of Jlirltwk Vrwk 11 long whidl, 
if t lw r -mk is not too hiph, tltc? how.: cnn nlrtkr tlwir mrp on the bnw 
nnd throtrgh t h ~  icy wntrr: l~ut ~t Iwt this trail is  hnnl on flip ani- 
mals. Thr fwt tmv~ler rnrl not trike. thc ern-k Iml. urlrl if he cwrrim 
R pack, as 11c n f t ~ n  d m ,  I l t  rnltsk I I I M ~ P  his I V I I ~  ~1o11g f l~e n~t~rlcy trail. 
Over this  tmil m l 1  provisions for tlic. vantl)s. R r(# c~rr iv~ l .  F'reigl~t rntcs, 
until tllc snmm~r  of lVW,~\*.rrc~ 2% c r r ~ t s  ra potlrrrl ill rrrn~rn~rancl (I rcntn 
ill rrint~r, and i t  ia snit1 that nno tnnn hntl to pny f w i ~ l ~ t  on 47 ~ I U I C ~ H  

of ''grt~h " lind 53 pariifl?; t l f  In)x ~ i ~ t l  pnrking r~t  tllc higll.rr r a t ~ .  
Iluring the, stirnrner r r f  1904. f i c i ~ l l t  rates cnlllt, (101~13 to 1.j writs R 
po\inrl. brlt tZlc ~ ~ I I - ~ F I ' S  d ~ r l : \  t ~ v 1  tllr!' mnld m~ktk nntbinp n t  thst 
rate, nnrl this i$ prnhnbl y t tllr. 11s luty atld oets W I I P I ~  1-11~nr)r~t  re $1 (H) 
a ton, TIIPW is rt~~othel- trrtil to ( 1 1 ~  rtio~lflc of Eh~ker Creek, htlt it  is 
s~ i r l  to he I ~ n t l  nndE is riot 11svt1.* 

T,nallwr i s  I l i ~ h ,  t ~ ~ m t  nf it  Iwinp hllippdl frnni the States of the 
l'nvific n lnp~ .  Som~ is t ~ + l ~ i p - + i i ~ ~ ~ d  rllottg It11k~r C w k  in the winter, 
~t*llirh iwsts t t lrn~~t  20 rvrlhs II f t~ l t .  Imnrc? Illrtlsllrc. It would seen~ 
bhrit a m u l l  snwrni1I o p r ~ t p ~ l  f ! ~ s P ) I I ~ ~  R poi-iioi~ of f l i t*  y ~ n r  WOIIICQ 
ho t t  p~yillg invest me111, a9 t llclu is HI! i t 1  to  h* p1~111y of tiuller n h l g  
h k ~ r  Cm'k for loral nwrlr. 

'rim I O ~ A  l prdi~r l ion  nf t 1 1 ~  wgina is eatitnta tccl to hnvc k t )  n h n t  
%4(Ki,l(lO, n f  \ ~ b i r h  $H;S,TM) frnc; prodrrrrcl t l l ~ r i ~ l ~  f P I P  winter of 19n3-l 
nnd Nl,3CH) dli~ring tlw sllrlllnrt* of 1901. The* fipaws arc prob111)Iy 
~rntIcr r~111~r f 1111 n ~ V P P  1 1 1 ~  ~rt1t111 nmormt. 

(;old wns tfi~c~nv~n.11 i r i  thi* T5alcrt- Crwlc nrra an Elrrck~ Frwk. ' 
whrw mining wnn I,rpln < l ~ i t . i u ~  tllr winicr of 1RW-99 and n mu111 
~ r n o ~ ~ n  t w\'ns tnken ont. On I:F~*III~ ( *rr~k  p ~ l t l  WR.G d iscnv~red in .Trrly, 
l nn l ,  on i.llr! I~nrlrc.; IIIOIIF I'it~rlrrr C"wk i l l  l!,M, on T I ~ ~ n k g i v i n g  
Cmrk in l'rl)r~~~try. l!W:l, n l ~ t  l 011;1t*r rli?;cavt*ric*.; w r e  nlndn during the 
Rilmrnpr of 1004. Pmnpcding in ill nrtivr prnftr~ss in other v n l l ~ y s  
of the vicinity, ant1 it iu n l t c ) ~ l I ~ c ~ r  ~ u w i b l ~  t1111t new dimveries lnny 
bn n ~ ~ d p .  
, The rocks af the nnker C w k  =rn~rl, .;11nw I~ss rsriety thnn t h m  of 
the Minonk Crwk p o i l p .  11r Iltc p l d - l l r l ~ r i n ~  r~pion t h ~  rocks ore 
~ r h i s t m ~  ~ r i t ~  with int~rhndrlwl dnts ant] with cEi~artziks, the Fat- . 
trs in thin strntn, pnrrnlly 1 to 3 fwt  thirk. Rot11 slsteu and %his- 
tow ~ I R  f l r ~  p n ~ r f l  lly P R P ~ ~ ~ ~ I Z K  J?IR strik~ is northwest and the 
dip i11n1rt wrt icnl. Tn ignm~ls rnrk.; ocm~r clxcept nlong the top of 

-- 
Dnrlag 11l01 nnd SW8 a wmpoa rancl w n ~  hclna tmllt. bp tlrl. Government tmm Ram- 

part up the Mlnook 'C'allcy Lo ronnccl rvllb the Il113rcr C m k  redon. 
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the divide, where there are some dikes and masses of a monzonitic 
rock Quartz m r s  generally only in small veins, and thew are not 
prominent. In places there is a considerable arnalmt of pyrite in the 
rocks in small crystals and grains, but no large masses or veins have 
been seen. 

THE CREEKS AND BENCHES. 

GmwaZ de8mmptirm,.-E~~cekn, Creek, on which gold was fist dis- 
mwwd in this area (in February, 1809), Rows sout~hw~stward along 
the foot of the Baker-Minook divide. It runs in a straight southwkst 
course for a h u t  q- miles, then turns and rlirls south 24 miles to its 
junction with Pioneer Cmk. It, has a number of small t,ribuhries 
from the northwest ;tide, but none from tho sauthe~&. The largest 
i s  Bmqton Creek, about 2 miles long, which joins Eureka Creek at its 
bend. The other tributaries ~LIW mere rills. F;urelr~ is a smdl creek 
carrying barely n sluice head of water a h v e  tho mant,h of Boston 
C m k  rinring the ordinary seams. From aneroid barometer read- 
ings tlra gradient of tlla stream is about 100 feet por mile.  The. velley 
slopes gently to the dividn on the norkhwcst sidc, but on the so~~theast 
side the slope is a 11nost precipitous, ~is ing 4 0 0  to 680 feet above the 
valley. The creek flow close t o  tho foot of t,he stmpr side. 

Tho gr~ve l s  of the creek axe not, much worn, as is cha,racteristic in 
wed< streams, ancl hrtve left. for a considerable distance, in 
places at least 500 feet, up the slope of the hill as the stream bed has 
rnowd i o  t h ~  southe~st. The bench gravels, like thow of the present 

, 
stream bed, are mads up entirely of the. country rocks. The deposit 
varies in thickness from 5 to 18 feet, and the overlying muclr varies 
from nothing to 8 feet, the distribution k ing  rather irregular. Tha 
total thidmess varies from 5 to 20 feet. The gravel cnntahs a, can- 
sideraablc mount of very Fiticky day, which makes sluicing. diffcult. 
The clay seems in come fiom the decnmpositian of hot11 the grit and 
t l ~ e  slates. 

r1ibiny.--4)nly one cldm above and one below the mouth of Boston 
Crwk ha\-e so far been rnndo to pay, hnt prospectors on the bench 
gravels a b u t  2 miles above the mouth of Boston Creek re,portd that 
they 11a.d found gold in sufficient quantities to pay for ground sluicing, 
if not for drifting. On this part of tho Bench it is 8 feet to bed m k  

, neat the creek, and 450 or 500 feet back from tho stream it is 80 feet, 
The elevation a h v e  the c m ~ k  at  this dist~nce, as shown by the aneroid 
baromehr, is 70 feet. 
The gold is said to be in the lawer 18 inches of gravel and in a foot 

, of h c l  mk. Along the creek the bed rock is largely blocky, and in it 
gold is found to u depth of 3 feet; but it ia not found at such depths 
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where the bed rock d e c o m ~ s  into t - 1 ~ ~ .  The gold mn,v be distrib- 
uted through the gravels to a depth of 4 O r  5 fwt, h ~ l t  if, is penernlly 
close to beA rock, which milst 1x3 wn~p~c?, 

The larger part of the mining has I e n  done by drifting, but on 
Discowry claim, just below the mouth o f  Bmton Cwck, an open cut 
is king worked. The mrlcli and u p p r  ~ V P I  nre &nd sltliccd 
thug11 sluice box-, so as to snve any fine p l d  thnt mny be in them, 
and the lower gravel is shove.elrd in. Fifty-wven 12-foot boxes are 
used, 37 of which contain polo riffles nnd 2 contnin ll irnguri~n rifles. 
The lower bo1e.s are lirlcd wit11 slleet iron to fnrif itn tn the movement 
of the gravel. Some ~ 1 i I  is probu Illy a~rrirrl oil' by t lie sticky clay irl 

spite of the! length of the filuicc! hns. 

PIOSEER CRREK. 

G m a H  dc!$m'ptifln.-~ionwr Crwk hen& agrtinst, the Baker- 
Minook d i ~ i d e ,  flows nronnd t h ~  hcnd of the E ~ ~ r u k n ,  and then, a t  a 
distance of 1 to 2 milts, flows pnrnllel to tlzr! n~nin cetme of that creek. 
After trawetsing T or 8 rn i l~ , s  it joins Enrekn Clwlr and they are said 
to lose thems~lves on Rnker Flnts. l'ionr~r C m k  is larger than 
Etrreka Creek ; it newr esrriw legs than three or four duice 
heads of miter, and its gradit-nt olong its lower cottrse is ~ h o u t  00 
feet per mile. The vnlley is s in~i lnr  to that of Eureka Creek. Its 
northw& side is a g r n t l ~  slap rn~nning bnck for about s mile, and 
the southeast side is af nlrnmt pmcipitc~tlfr stwpnm, but not so high 
On the gentle slope of the nclrthwcst siclo there are perceptibly 

flatter placcs or hncbes, hut 011lp one of thew is persistent. This 
bench is tmwnMe a l o n ~  Pioneer C m ~ k  for orel. 4 miles. Tts north- 
east end is hut little n h v e  the p m ~ l t  level of the creek while its 
southwe&. end is aho~t t  5 0  fwt almre the creek. C)ver this bmch and 
covering mr~ch of the s lop Iwlo~v is R deposit of auriferous gravel 
left by thecrwk as it rnovcd to the sotithenst. The different dig=&gs 
npon it RPF! known ns " I ~ n r s . ' ~  . 

Fivo ~rnaII trihntmies, Jloric, h t h b p ,  %ttrle Junior, Skmkum, 
and J o e  Bash, flow ncro%y this I~rlrh at  right nngles to the course of 
Pioneer Cmlz. Fear the ripper end of the 1~11cb ah Joe Bush Creek 
prospect hol~s s h o w 4  a well-defined old stwarn channel. Upstream 
the lmnch rises so that a ditch sapplying mtlter to What Cher Bar 
i u  below the workinas fit S ~ n i t l ~  Z3nr, lnlt Crosses the bench and is on 
the upper side when it reache3 What Cheer Bar. There ~ R I ;  be no 
doubt that the hnch is of s t r ~ n r l i  origin. 

Like many oth~r  Alaskan crecks Pioneer Creek n.ai staked and 
then each man waited for his neigl~bor to do the hard work nmmmry 
to locnte the pny d,w.eak, if there was one. Meanwhile t'le claims 
Ispsed and were then restaketl by other parties, and pay mas discov- 
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ered on What  Chwr Bar in 19P2. After bhis diwovery pay was 
found on Doric Cwk and at sovcral other points along the bench. 

The production of Pioneer Creek VaUeg to thc end of the gummer 
of 19M was about $35,800. 

The bed rock i s  the %me ns on EureBn Cr~dt ,  schistme grit, 
mith interhedded dates nnd thin k l a  of qunrtxitr, The grits sorue- 
times hecome very cnrhnaccous, particularly on Doric Crcelt. Tlw 
general strike of the r m k ~  is N. 711' or 7fie E., mith n & ~ p  northerly 
dip. There is soma quartz in ma11 veins nnd strinprs, and on Doric 
Creek at plnces there is considerable pyritc distril~t~tcd through the 
rock?. Tile pyrite is often oxirlixrd, so tllnt onIy nlnnll b o I ~ s  iii~ctl 
with iron rust indicate its former pmsancc. On Doric Creek in- 
rlusims of a carbonaceous substnnre the sir .  of n w ~ l n u t  mrllr wit11 
small quart.2 seams. Little is known of the alIuvial d e p i t g  nlorlg the. 
creek bed. The deposih on tho pntle slope alrea<lp wferred to :Ire 3 
to 12 feet thick. They consist of t,he irautll l~lllclz and ~ v c I ,  ant1 es- 
tend over 2,000 feet ba+ from t811c creek. 

Whnt Cheer BUT.-What Chwr Rnr i s  Imted in the Iower part 
of P j o n e ~ r  Creek VnIIe*v, aboilt a mile fmm J<tlrekn Creek. 2.m fwt 
from l'ioneer Creek, find 250 feet above t h ~ ,  lnthr. Thc Plenson of 
1903 was spent in putting in obolit 4 miles of ditch, with the nem- 
snry flames. This ditch carries about three sltiicc! heads of wnter to 
the upper edge of the workingsgrs The ground is ~xwllent. for ditch- 
ing, compared with other Ala~ka lmliiics, for there ju little gmunt1 
icC and the soil is knacious enorzgl~ to makn good hanks. Tile Scd 
~oc lr  i~ mnch jointed and broken and exhibits fine csnmples of c w p ,  
tho rock leaning downhill rtnd p d u a l l y  Mending mith the gravels. 

Thr nvernp d ~ p t h  to b d  rock is about 19 feet. The overlying 
matPrinE is rmpwed of 1 to la fe& of muck, 3 fmt of rnth~r fine 
R n t  ~vnsh. 5 fwt of medium-sized y~ltowisFi gravel, and 3 to 4 feet of 
r a t h ~ r  Ilenvy wndl, including sarlic bowlders of win qrrartx 2 feet or 
mnrr in dinmeter. There are sernc bowlrlers of canglomersta similar 
to that follnd in Qrrail Crwk, in TmubIesame Valley, nrld i t  is proh- 
nblc that Zwds of it outcrop on the henclw~ters of Pioneer Creek. 

- Mort nf the p l d  is fo~lnd in the lower part of the gca~veb and the 
trppr I or 2 fwt of kt1 mck. It is well worn nnd bright (Pl. 111, i ) ,  
nnd pmlnl>Iy is d~rived from the bed rock in the vicinity. Thc? 
hrpd  nugget f011tid vipig.hed snrn~wllnt less t h ~ n  2 ounces and wrta 
worth @R, It cor~tnined mnsiderttblc qnurt~ .  The gold is taken in 
trade nt  $15.50 p r  ounce. 

The muck and n p p r  gravel are p u n d  sluiced and 'ths lower gravel 
and uppar bed rock whaveled in. The water could not be uswl until 
August  15, and only fifteen dnys w e e  arailable for wasKing. Fifteen 
men were employed. 
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Seattb Dm.-Sen t t.la Bar is about 5!+ miles farther northeast on the 
same hnch, on t,he northeast side of Seattle Junior M, and a b u t  
the aame distnnw back from Pioneer C m k  as 7 J h t  Cheer Bar. Pay 
was dimvcmd hcre in the spring of 19M. The dept.h to bed rock 
is ahout 9 fwt and the bed rock and gavel are similar to those of 
What Cheer T3ar. T11e gold ovaas in tbe lower foot. of p v e l  and 
t,he upper fw~k or tnore of hed rock. I t  is bright,, ch-, and well 
morn. Somie of it is rather flat, but rtll is easily strved. The lar@ 
nugget obtained mas vorth $9.40. FTTeter is obtained for sluicing 
by IL ditch and llasa fcom Skoolrum Creek, wllich in a dry year will 
famish but n scant srrpply. 

1 3 0 ~ 2 ' ~  CweXI.-Darir Creek is a small tributary of Pioneer Cre~k 
~ b o l ~ t  three-fourths nde  a h v e  What Chew Bar, and is dry most of 
the summer and fall. It has an open valley, at  its greatest depth 

.probably not over 50 feet h l o w  the  level of the bench. Gold was 
discovered here in 1902, and in the minter of 19034 a portion nf the 
valley about one-fourth mile fmrn Pioneer Creek was found to h~ 
Very rich. As with other weak streams its wash shows almost no 
wear, but them is also 5 large amount of more rounded gravel from 
the b n c h  thmugh which it has art. 

Only one claim has prrodnml much gald. Some pap was found on 
the lower part. of the next claim alh-e ,  but none in the upper part. 
The richnes of the deposit is; prnhbly due to the reconcentration of 
the gold from the gave l s  of the bench. T h e  ground is worked by 
drifting during the winter, and the 1arge.d bovlderr; are left in the 
clrifts. It is worthy of note that. a large degree of the success ob- 
rained in locating this chim was attributed to the remarks upon 
concentration in the S11rve)- report on the Some regionp which apply 
with much force to many of the depasit~ of the Kampnrt mgilion. 

0 t h ~  h e w l ~  p.a.eJs,---l mantle of p r e l s  similar to that. which 
covers the gentle slope on the northwest. side of Piontter C m k  t ~ n d p  
wound a spur from the divide (111 t b ~  west side of E~lreka C m k  and 
contjnnes to .Omega Cmk. a distance of about 3 milea, Beyontl this 
point it has not k 1 1  traced. I n  the space descrihd the grrrvels arc? 
cut by Glenn Creek, GoId Ram, Rl~orle Isltlntl C m k ,  aid Seattle 
Creek. 

RIfIKLEY B.\R. 

The bench p v e l s  bare hen pmpected at. many ~IACPS ~ n d  S ~ C I W I I  

to carry gold, but at only one point ouhido of the crwks c m i n g  them 
have they proved sufficiently rich to pay for working. This place, 
known as Shirley Bar, is located betwen Glenn Cmlc  and Gold Rrrn. 
It is at an elevation o f  about 200 feet above the lower workings an 

- - -. - - - - - - 
* B m k a ,  k H., and othera, Remnnalsaanm% In t h ~  Paw Xome and N D ~ O P  B s ~ l  reglona, 

Alaskn, la I W ;  a ngedal pubUcatIon o t  Y. H. (!eel. Burwey, 1R01, pp. l4@-ltf, 
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Glenn Creek, and mns first worked in the fall of 1901. The bed rock 
is the snme acbi- grit, FIInte, nnd quartxite. The wash is mall 
and mban@-tllnr, with n few qnartzik homldels and wme rn~neonit~ic 
mks from the diviclt! above. Thc: gravel varies in thickness from 2 
feet at the lower side of t.ho claim tn 7 or 9 feet in the middle and 5 
feet at the upper end. The gold js bright, rollnded, and " shotty," 
well distributed through the grt~vol, and, thor~gh it wcems sbrange, the 
nuggets come from nenr the fiarfaca. There n r e  few 111trge pieces of 
@Id, the It~rgcgh nuggct taken out weighing a 1 i ttlo orcr 1+ o~~nce..;. 

A ditch from Rhade Island Cr~alr, 1 mile long and capable of 
warrying 2 sluice heads of watrer (~nbo~lt 100 nlin~r's  inch~,s), has ken 
dug; but watm is m scarce that it is coll~ckd in n pool after being 
used nnd primped back 10 the sluice boxes. For this pnrpm s 30- 
horsepower bailer, two twinned Chorsepower npright ~ngines, and 
a 4inch centrifugal pump are amd. Seven men have been employed 
on the claim during t,hn %son. 

QLENN CRmR. 

#mwd d8s&pfiom.--l;lenn Creek is located abotrt 1 mile! west of 
Eureka Cw,k, and flows across tho bench pawls. 1t is about 3 milw 
long, ninning almost ~11th  down the slolw from tho Raker-hlinook 
dividc. The valley is shallow and open and prohblp r;t.nnds not 
more than 50 feet below the bench. It. is prnctically d v  during or- 
dinary summers, but during the. wet m e r  of f9M it cnrried water 
sufficient for sluicing. 

Gold mas discovered on Glem Creek by Mmsrs. Beardsley, Belwa, 
mil Dillon in July, 1901. Tha total production up to thc fall of 
1904, according to the most reliable information obtainable, bad hen 
abont $271,500, not, including the outout of one claim known to haw 
producer1 a considerable amount. During the ycar ending with the 
fall of 190.4 $50,5W is known to haw been produced, and this xlgnin 
does not includc some smaller outputs Of the 1904 o~~tpl i t  $11,000 
WRS obtninecl bp rlrifiing riming the winter of 190*7-4 and $38,600 
dt~ring thc summcr of 1904. 

The h d  rock is similar to that w the othar creeks. The alluvial 
deposits nre 7 to 9 feek thick and are in luge part composed of the 
angtrlnr fragments ~twally found in so weak a stream, with mundcd 
miterin] from the knch throt~gh which il flows, There are m a -  
aional small bowlders of monxonitic rock from the divide ab~aa. 

The quartzitq interbedded in the softer slates has given riw to a 
peculiar condition jn the gravels of tl~r! lower part of the creek. On 
clmirn No. 1A a widion of the gravels shows about a foot of muck, un- 
der which is a discontinuous layer of angular quartdte blocks 8 to 10 
inches thick and S feet or more broad, showing no water msasinp. 
Under them is n thiclmcss of nhut 2 feet of washed gravel, and fine 
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broken dnte  3ieq I)PIOW this U ~ I I  r ~ r t i ~ n l  dmtn of slate which s t f i e  
about. at,rthcnst. Thew nngnlar hlocks of q t ~ n r t x i t ~  on top of flla 
g r ~ v r t  l i n v ~  Iwcrl vcry puzxIing. I t  is likcly that they are to h PX- 

~~lainrcl  lly tlir suppnsition that the creep, mllich acts V P ~  strongly 
h ~ r r ,  hnn I~mlrrn r l n m  a thin hecl of quartzite thst mn h e n  on thc 
liitlr of t,hrr cl~iim, nnd RS tile =F) has m o d  the gravels aha Mocks 
of qunrtxi te l ~ l l r ~  Iwn l~roken off and hare cwpt with the g r a v ~ l s  

Jli7~;ng.-"l'h~ pny m m s  to have been mostly, i f  not wl~oIlp, in lhnt 
part of t h ~  ~ w k  w11iC.1~ cuts the mantle of emvel rov~ring t h ~  hill- 
s i d ~ .  Tho pay strcnk is said to vary in ~ v i d t h  from 50 t o  100 f e ~ t .  
I n  places it. RRS VET tic11 : one pan taken Ily thr writer Enva nlmt~t, 
3 . 7  Ifany pans nf $10 nnrl upwartl wrrr. snit1 to Iiavo lwnl t,nlt~rk. 
, i t  one gEaw fine p l r i  could h wen all throng11 the Lrokcn sln tr. On 
Illis claiin the 3my was in the in we^ 3 f e ~ t  of ,qs~vaI  nntl 2 i p p t  of the 
bcd m k .  A plnt 20 IF 48 fwt yi~Ideil$-t,OO0 to 4 mcm working thrw. 
and one-Ira1 f (laps. 

The gold is bright, t:lr~rb, gm~rrtlly  won^, nnd  fin^, 1311b " s'11otty" 
on4 ~ a ~ i l p  ~avctl. Surl~ nt~gg~t,: ns ara fnned grn~rnlly rontni~~ ron- 
sirlernhl~ quartz. Thp I n r p ~ t  zlugget fn~~nr l  mri,ql:llcd nrsrly II orlnccn 
It was \>right, rl~nn, Iwnntifirl gnlrl, nnd r;hotrcd the irnprmion of 
largeqtrartecryslnls. It iwhqict  toasmp n1ittlenr.srSIIiperount.e. 

A small ditch 1 mile long h r i n p  nlwlut a slrliw I l~ad of mntcr from 
Rhode Islanc.1 Crrek. ilnothrr .tlitrIi dnp to hrinp s sluice hencl or 
more from Boston Crdrk 11-ns just rt.atly to usp. wlien fmxing began 
in the fall of 1904. A n  n v r m p  nl~rnlwr of 24 tnen are mid to hnve 
heen emplayed dr~ring the ymr. Sonw drifting is to bp done this 
winter (190C-.;), tnlt i t  is ~ i t i r l  t Imt ruost of the p n n d  fit for drift- 
ing has been workrcl oat, thp rclmnini fig pny gravels hiag too shallow 
to give a good raof. I'hc rrwk is  prdmbly mow than half worked 
out. 

ntna R ~ T N .  

A meek, aboat 1) milm long, F lomin~  into Rhode Island Cmk 1 
mile west of G l ~ n n  Crcck, is  vtil let1 Cf old H I I I ~ .  IL carries little wnter 
nt any time nntl is prad icnllg tltv dilring the summer and fall.  TIIP 
vdlcy is uhnllow nnrl rlpntl nncl t hn luwrr part is cut thro~lph the gold- 
Iwasing grnvcls cnr~r ing  t l ~ r  rsln~sion of What cheer Bar. Tlw 
rwrk mn.; stnked i n  t h p  q)i'i~lg ( ~ f  1899 ant1 tho fiwt work was done 
tlt~ring thp wintrr of 19(HI-1fMj1. TEarrcl rtrcl six claims, rach !m or 
1,W fwt in I~ngkh. npnn t he  rrcmek, Ixrt only t h ~  lower fm~r have so 
far heen producers. T h e  total pmtlnrtinn during the winter nf 
1903-4. as *ported by the minem. wns alwut $lfi,Ocm, not induding 
tltr or~tp~rt of one claim. which was probnblp small. The pduction 
of fornler yearv is estimated at ahlout $9,000. 



The Id m k  of the lower part of the e m k  is a carhonndaorra ~ h k -  
tose grit: which in plam bcomw slaty. T h e  rnther well-rounded 
p r e l s  are of slate. qul~rtxitc, and pri t. 2 (; to IN fwt tlivp, with R cuv- 
ering of n h u t  '1 feet of mnck. Tl~r m w k  iq r l i f l i n t l t  to work on ac- 
~ o t i r ~ t  of the lire mte-- in the grrrvrls. Through pnrt nf t ,h~ir length 
the p v e l s  a1.e fnnen on the bottom and tItnw~t1 for mvera? f ~ r t  
nhve.  so that &ifis mtlst l w  tirnhrecl tltmugho~tt. The p ~ y  fre- 
q ~ ~ ~ n f l y  p m  damn into t l ~ ~  ))PI1 mrk itr 4 f ~ r i .  

The poll1 is pnemII+v hripht, fine, ant1 mrnmwht~t worn. One nug- 
get rneighi~lg nenrl? 4 nnnms 11as l w n  h k ~ n  out. IVl'lr~n p a d  out 
of R gack air pnrl pnrt of it roll3 almoat likr qhot., owing. to it.9 ronnt'lcrl 
form. This charnetcristic in mrnnlon to n l a r p  part nf the goId of 
the KR rn part rc@on, blr t particularly m saof t h i s  firen, nnd is ti t ~ c a  to' i t3 
rrystnIIjrir. forlli. The crpstnl fnws sw often 013~pr~kkl~  on thp P~CCPR 

T ~ I P  p l ~ c ~ r s  of the C W P ~  BM probahlp d~rirecl larg~ly From m ) n w n -  
trntion of the goEd from the graveh of the b n c h  thmllph which the 
rrprk hns C I F ~  its  ton^. ~ n ~ l  in part fmm the 1-1 lml rock. The 
rrpplr is prd)lthlg more than half worked ant. 

Rl~odc Tslnnr? Cwlc i q  sorncwh~t I a w r  than Gold Rnn and heads 
rlcnrpr the top of thr ridp. Its pneml  conditions of I d  roek, 
~ . r i i v ~ l ,  rlc., t ~ r e  nirnilnr tn t h m  of Gold Ran, h1on- the mouth of 
ml~icl~ Rllc~la Idnnd Crcck flc~ws c l m  against a blllff on its   rest ern 
~ idc,  wllile its castern side r i m  mow pnt1y. 

Conniciclr~bl~ work has heen done on the crwk, hut dnring the sum- 
nlrr of 1904 no cl~irns were 1rorket3. Tha output iq rtnknoan. 
Minem on o t h ~ r  rwks  nrr elf t hr. opinion that the gra\.els w0111d pay 
for \\,orking if wader for hydraulickit~g coi~ld be obtainwl. 

Seattle C m k ,  a1tho~1g.h the lonpr stream, i~ c d l ~ d  a t r i h u t a ~  of 
t h  Rhode Islttnd. It probably tarricg ISA t,bnn R slnict. heacl of 
water rlzlring an ordinary season. The bed rock in fhc lowar part is 
mrbonacrons xichistow grit. 'Fhe gravels mnln in b d - m k  f mprnt.4. 
quartzite. vein quartz, and carbonacpwl~  slat^, nnrl am rat11t-r f nt. 
T l ~ q  are said to be 8 to :10 feet thirlr and rnv~mrl: 1 to 3 fwt. of 
muck, They urH well frown nnd bnve 110 livib wnkr .  A b u t ,  $100 was 
tak~n out in the courw of prwp~tting rll~rinp the winter of 1903-4. 
The gold i s  ;;id to be bright,  fin^., and slirlnttty. Prospecting was ta Iwr 
mntint~ed dcrring the winter of 19Ot5. 

-- 
Known among rnlaen am a " poke.'' 
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BRNCIf \TEST OF RHODE ISIASD CREEK. 

A spur on the w ~ s t  side nf Rhode Tdand C m k ,  similar to tho out? 
on the west sitI~ nf E':IITPICII Creek, has a well-defined kencl~ C I I ~  npon 
it, extending ahot~t one-hnlf mile to Omega Creek Valley. The hnch  
Is about 300 fwt ahnw the bed of Rhode Islaad Creek and is cover~d 
with s~~ban,orzlar grnwl, thro~~gh which gold is said to he fot~nd. Tt. 
is nbont on n let-el witli Sl~irlr*~ Bnr. 

C e f i ~ ~ n 7  rI~sm<pZinxa , - O m ( >  C w k .  n nother smnll stmm. hcads 
hl a ridp aFro~~t 9 milw woutl~wmt nf thr hem1 of 5€i11nok Creek nnd 
ahont one-hnIf rnile west of S~att le  Cscek, flows almost. south for 
one-half mile or more, tlnd then swings gmcll~ally to the west. AFI 
soan as it takes a mesterl!- c o t ~ ~ w  the shape of its valIep bcomw 
similar to  that of Elrrpka Crwli, haring n steep hill on the south, 
aminst which the strstwam flows, and on t 1 1 ~  north side a g.cnt,le slope 
to the r idge above, rising more stepply in its ilpper porlior~. 

Gsltl was discor~rerl in O m ~ p  C w k  in 1899, h l ~ t  the first, pay was 
f o ~ ~ n d  in 1901. T ~ P  c m k  Iles 1mt1 ~ v o r k ~ d  in only 11 smnll way, nnd 
tho prorluctioil has hwn small. The l ~ d  rnck is a Mnclc, fissile, much- 
hrolcm s ln t~ ,  ant1 n pellnn.i>h, rnrn~n.hst whislnst! p i t .  It has 
a strike of S. TOo F:.. rritll a high nnrtb~rty dip. The p ~ v o t  is a h n t  
7 feet deep, very angular and fine, and irs made i ~ p  of thn e01tntr;p 
rock with R small nn~ount of quartzite. There i s  little or no rntlck 
over the gravel, halt t h ~ r e  is n sticky elny throng11 it which prohhly 
carries off somP of tIlr fiw goI31d. 

T"lr t~#  nmr? ,mi?~in,,q.--Tht?. pay is known tn ~ x t ~ n d  for ahoi~t 1 milo 
down the rrcrk from rL pnint rli~c? I\-PS+ of fht. ~ n o i ~ t h  of Srat tlc Cm~lc. 
T ~ P  width of the pny i s  ilnk~~on-n. One cut. 30 feet. wide h ~ s  ho~n 
taken ont, and i t  is knnwr~ tlmt t h ~  pny e-xtends to hkh sicks, rising 
on ta low Iwnch on fllr right ( t ~ a r t h w ~ s t ) .  This cut is at  the upper 
~ n d  of the pap s t r ~ n k .  Tllrh gold is  distrihllted thron&h the gravel 
Iwth top and bottom. It is '. shott-v" arid roam, and mnch of it 
is very rough. Many piecrs uhnlv crysfat ffims, and all the hrger 
pieces and many of the s t l~nl l~r  piews rmntnin quartz. In color the 
p l d  is more bress;r than mnst rrf thc p 1 c 1  of the region. A p a t  
many small crystals of pyrit~.s; occi~l. i r i  tlir mnc~ntratm with the golrl. 
So far the claim has been worked only by an open cnt, but some 
of the gravel was thoupl~t to Iw C I P P ~  ~nougli  to he workable hy drift- 
ing and this method was to he tried during the winter of 1902-5. 
The water mrpply is small nntl a dltm hits b ~ ~ n  prlt in to mllert, the 
wrller w that sluicing can be cc~rrisd on about half the tinw during 
nn orclinnry *awn. 
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Chicago Creek is n, smnll rivulet flowing rlown the northern *lope 
to Ornee Creek ahoi~t 2;S mil= west of thc mouth of Scahtl~ Creek. 
Psy was reported to have hen diw;coverrcl nenr ltFl mouth tlnring 
tho mnlrner of 1904, nncl it was the intentiorb to work it during the 
winter. 

THANKBClIt'INO CREEK. 

Thanksgiving C m k  ia R smnll trib~~tnrg of Omega Creek, Ixtween 
9 and miles WE* of Eureka Creck. I t  wrn~pirr a S ~ R ~ I C I G ' ,  open 
rlepmion in the sonthcrn slope nf the ri t lp .  on the north aiilp of 
Baker Flats, and can hnrdly IE said to haw c: valley in its lower part. 
It is alniost d r ~  in thc summer ant1 f i l l .  Cfitd mns discovered on it 
in E~lr~~nrlr.. 1903. The combined m~tpat of Omega and Thanks- 
giving cwlts has k n  abn~rt. $1R200. 

The mck is exposed only in rllc dim in^. bat where m n  was 
a   el lo wish, wmewhat %histow grit. Tl~c- L m v ~ l  varies in depth 
from 6 lo  18 fwt w h e r ~  t h ~  c m k  is worked, ~thaagh it is said to Iw 
deeper fnrther rlomstsenm. It is mrnposerl of rnlllnnp~lar pi-2 of 
quartzite. sdlidose grit, rein q;tl~rlz, date, and A srnnli arnortnt of 
monzonitic rock. Tlw orerIping muck is 1 to 4 feet in thicknea 

TIN p n r d  is paculirrlp mixcd with s d i c k y  prllom clay, which in 
plnws wrns to hF hnl f jcr. Xn some of the rlwt?pr holm them is 1D feet 
of this mixed clay and icc. It can not hp worked wi tll r r d  firm, f n r  
when mclted it runs down upon It lie fires ant1 q ~ t e n c l ~ c ~  t h ~ m .  In own 
c n k  tho sidrs when mclted more toptllcr like n mass of yel1o.r~ tnr. In 
some of the holm tlw wt.ioli is snit1 to .sfrow I0 to 13 f ~ e t  of finely 
rnix~fl pella\\- clap  rid iw, of whiuh 5 frct is frilly half ice ant1 lwlntr 
this thpw is fi feet of sribangular p v r l .  The pny simn1c varie in 
width from 25 to 45 feet, and is I$ to 9 fwt thick. Gnld is mrnctirncs 
distributed t hmugli the pellow clay ~ n d  mlnm nl n.ays m u r  throi~plr 
the mixturn of clny rnrl ice. At one place where the pap js found 
through i fwt of thr irv-clnp rnixturr, when tha rnnsP, is thawed the 
pay sinks to the l o w ~ r  4 fwi. If the clap is dried it is difficult to part 
the gold from i t ,  nncl n t  one tlairlr, on which open-cut work mas pro- 
gressing, anptlnr pi~crs of sI~wt iron l i k ~  snw 1 ~ ~ f l - 1  were driven into 
the poles-ns~d in the ~lniw h x e s  to I~reak lip tlw cltly. Tha imn pieces 
were left projPdinp nhout tIime.fo~zrt hs of nn inrb, and 25 were 11set1 
to a 64-fmt pole. The device is a i d  to work ~vell. 

'Fhe poIJ is generally rough and sornr~rhnt imn stained, but some 
of it is -smooth, bripht, and " shotty." Somc black mnd " is said to 
be with it in the con~mtrates. R. 11, Wright picked out 8.48 ounces, 
of the mooth, bright gold. and the United Stnte ns9n.v office ~t Sc- 
a ~ l e  gave it n v a l n ~  n f  Sl5.W per onnce. In it there were 1-69 onnm 
of silver nml 0.4 ounce of impurities; 32.03 ounces of thc gold na it 



came from the sll~ice boxes containetl li.38 onnces of silver md 2.41 
ounces of impurities ilnd had a vnlnr? of $1 5.1 7 PPP onnce. Each assay 
&es about 20 per cent nn tlic s i l v ~ r  contmt nf the gold. 
: Water for sluicing is hroug11t fmm Eur~kn uncl Chicago creeks, but 

the supply is x a n v .  The probrrbilities are that the protlr~ction of e l d  
upon Thanksgiving Creek will ilicrensc consiclerably, but as in most 
of the d i g i n g s  of the Baker Creek group mom ~rrates is needed. 

Hntlina C1wk is R 1nl.g~ tribata1.y of Jjnk~r  CIPOIC, ~ V B T & ~  rnile~ 
southeast of, a d  having u gen~mlly p ~ t ' n l l ~ l  courxc? to Pioneer Cre~k. 
As ~ 1 1  from GIenn C~meeI; its r n l l q  nilrl tllnt, nf its t~rincipal tribu- 
tary ~ 1 . o  shaped similarly to those of Pioneer nnrl El~~rekn cmlrs, ant1 
prospectors confirm this inlpres~ion. .i stampetle to the Hntlina m- 
cnrwd in 1902, and it is reported that colors and occasionaily p d  
prospects were found, h ~ i  1i1-P water in the gravels prev~clntd their 
bcing wmked \.r.ithol~t machinery. T ~ P  1wd rock io said to Iw, similar 
to that of I'iolieer Creek. At the time tI~e G~olo~ical Sarrry party 
left Rampnrt, S~.ptemher YO. 1904, w,ve~-nE pmspwtow wcrc f l ing 
into tho val l~y with tools nrld provisions to prospect the benches dur- 
ing the minter. 

I m . \ V E R S ( ~ S  C'REEK." 

T h e  following nates. c-ollwteif frotli ~-ar ior~s .wtlrws, am considered 
reliable, thougl~ the \\-rit~r WRY not able to verify them by personnl 
ohwrz.ation, 

Patterwn G m k  is A tril~ntary of the IQIT~I- Tanana, soma of whose 
tr ib~itsries riw in Ro~tgh Top Moantrrin and others in a bmad, flat 
divide hrtwceri thc Tnnan:~ nnrI T ~ f t  F n ~ k  of Baker Creelr. Gold 
was discoveretl on Pnttcrson C m ~ k  nt the mouth of Easy Money and 
Sullivan creeks, wllich join to h r m  the main vnlley. Tha scene of 
the discovery Ilies e l m  to t h  trnil from Hot Springs to t,he mouth 
of the Tnnnna- Thp p n r r l s  nm from 31 to $0 fwt deep, and the 
k d  rock is chiefly s l n t ~ .  The gold is simdnr in character to that 
found on Crl~nn Crcek. Altho!~pl~ there ivt.as no actual mining in this 
district in 3907, snfficicnt p l r l  had been found to warrant careful 
prospectinp. This cjccurremlce n p p n r s  to be similar to the placers 
of the Glenn Cmrk region. Its position and character suggest, that 
the Patterson Creek rlcposit may repre~nt  a southwestern extension 
of the  Glenn Cmk district. 

WATER FOR HYDRAULICKING. 

A large pnrt of the gravels nf the cl'eelrs and benches of the Baker 
creek area, while thny will nois pnp for shoveling in, wotrld probably 
pay for working if w a t ~ r  for hydranljcking cotlld bp obtained at a 

- - 

0 I ~ s  r \ l i ~ d  I!. R Y ~ ~ B .  
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reasonahlc cost. But, as has k n  mid, thc crwkn of the region arc 
small and ftirnish harclly aloupll water for ordinary slaicing o p r -  
at ions. 

Riirlers w-v that Htitlinlr Creek ~vnuld f~~rriislh ~ ~ l m t p  of water for 
hydrar~lirkiti~. k~t, the distnnm it ~ r o a  Id hnrr to I P  cnrricd i ~ ;  variously 
estimatcrl ut 8 to 15 mil- 1 I 7 c ~  MH~CF hru11pht. from this creek i t  
\\-ould Elnva to be. piped through a 1nrp p r t  of the distance to retain 
the head. 111 connpction with hydm tdic mining in this region. the 
\vriter cnn clo no better than quote the re~narks of L. M. I'rindle 
l~pou tlia st~hjed: 

O~tI f ) f l l i  Jfrr kgrlrflnlJr f ~ i # ~ i n f l . - T l i ~  lnstsllatlon of n L~r(1rnt1ltc plant in m g  of 
tlip l ~ l n c ~ r  r ~ f l n i w  of tllr I'tikrai-'Pnnn~in rmrrrly t i ~ r n l r r ~  tlw expcndlture of nn 
r~uin~int or liirrnry ~ ~ ~ ' e r i i l  t l n i e ~  111 PXCW nl' llrnt rrlll~lml Inr ~lmllar work Irl 

t h ~  Btnt~w nnrl aliould IF prrcrrlrtl 11s nincli rrrrrfi~l prrllnrlnnr,v dndy of fill the 
n~rdl tlonn. '3'Ii~ tmnsfntbtwttlon nf n~nllnhln wn trr nnlrplg Illto n pnverfal taw1 
tb rs~-uv~tllnrk :1t1<1 trnt~s~mrtnlloi~ nurl tlw IIW or lh lu  tm)l in the most skiElful 
nnd ~ff lcirnt  nmriuer nrc nrllniig tllr ninut in~pnrtnnt lrmhlelue of ruining. Irhck 
nf know-ldm nncl 8ktU niny Ire r n v p r ~ t i  hy the rrnnlttr n ~ l i ~ r c  t h ~  gfonurI is rcn- 
rich, hilt trltl~ ground like thnt nndpr cwt~nltlet-ntlnti tlir Inrwmslon of these 
qunltttrcr or the lnck of them tun y ~iutkr nll Zhr IIIWPP(.!ICP hctrveen uocce#s and 
f112lnrt.. f)lmtorn and flockholders n i  mulpnnlr~ plniinlnp: such work allould 
~ I I R I P F  n1~111 mltl be mn~tf lut ly  rmdy tn hrnr thc exlw11se of the Intelligent study 
r b l  vunrliti~~nu r r ~ ~ d  cnmfol luanamrneot of olrrntlourr. 

GENERAL CONCWSIONS. 

TIIP rwks of tb i  J3aker Crcek nren are interhclded schistow 
~ l a t e q  and qnnrtzitm with the p i &  forming the lnrpr part. 

The grits and 4ates nre often c.arhnacern~s. I p m t l s  rocks \r~rc! 

found only alonr the r r ~ d  of thr divicle, nnd not in large quantity. 
\'IJIP~ compared with the hlondike or the S o n ~ e  mlcl-prodt~cing 
rcgions, the s ~ n ~ l l  ~rnonnt  of rnekamorplrism and minemlizntion and 
thv srrrrritp of q~~rrrtl: wins and sirinpm are T P ~  noticesbl~. 

The m~~rre  of the ~ l r l  is probably IocaI, ~nrI the richer placem aw 
p l l e r a l l y  in the vicinity of .cnrhnrrceous pha- of the w k q .  Them 
is frequ~ntly ~ c ~ n r ~ ~ ~ t r ~ t i o n  horn alder grarels w I ~ e r ~  the dreams CII t 
acxvmr Frtiv~l-covercd lwnches and hillaides The p l d .  tlrough p n -  
rra l lp  close tto 13cd rtwlr, is wrn~tirn~i; dil~trib~ttd t l~ro i~gh A con~id- 
tkr~hlo t hirlcnes~~ of  grt~rrl nnd mark. Tt a f t ~ n  mrrlrs in smnfl rryn- 
tds,  and is t111 i~  14h0tty and cl~unlcy and e a ~ y  to s a w .  TJplrp n ~ ~ g g t - t ~  
tire rrtw. It (:antnit~s fi large amount of siE~*er, so that it.; v t l l r ~ ~  IWT 

ounce i s  much lnwpr tllnn t h n t  of the gold nf the Minook Creclr arca, 
running fi-nn~ $IQ.RR to a little over $16. Tl~ere nrc. f ~ w  rnin~srrls 
nccompnnying the gold, a. little pyrite, magnetite, and hematite k i n g  
the only oncs notitrrl. 
- - - -- --- - 

* Prlndfc. L. M., and H m ,  F. t. 7% Rmprrt plncer tw#lon, In  R~pnrt  on proRrPns uf 
larwstlqatlona of mlncfnl r m u -  of Ala~kct: Bnll. U. 8. Uml. Burvcy No. 2511. 11105, 
pp. 11H-lfl). 
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The creeks are all small and &me haw been half worked out or 
more, but new deposits have been diyovered each year and m&e will 
plvbably be found. Water for working the claims is scanx? md, al- 
though mme pound  which will i ~o t  pay for shoveling in   odd prob- 
ably pay for hydraulicking under favoruble co~~ditious, water in ade- 
quate qtlantity and uuder sufficient head am not h obtained with- 
out considerable expense. One of the p e n t e s t  ueeds is x good road 
from Rampart, and until b t  is made suppli& must continue exces- 
sively high. 

GENERAL DESCRIPTION. 

The Troublesome Creek group is sitlutted Letween the arms of tho 
Y formed by the divides septrr~tiug ~JIH drainage huins of Minook, 
Baker, and Troublesome creeks. It is 18 or 20 miles wuthetlst of 
Rampart, TrauMesoms Crcek, rising ilmong the hills eest of Wol- 
verine Mountain, 'flows riorthcasi to  I-les9 Cseelr, tl tributnrp of the 
Yukon. The tributary valleys srr, often narww a d   hut in by hi115 
with steep sides and ridges, c lwly  rwsernbliiig each other, and mak- 
ing traveling so difficult that the country bas come I)y iis rlunle 
honestly. 

So far pay di1.t bus bee11 l o u d  upon two creeks, Quail a i d  Chln- 
rlison, though culori ilre folmd through thp gravels over a \vide welt. 

The rocks include all  the varieties present in the Rampart formu- 
tion, but slates are cl~a~racteristic of the nppey vnlley mid grmustones 
of thc lowar. T l ~ a  slates h v e  been in tr i~d~d  by rt variety of igneoils 
dikes. The creeks have cut knclles llpo11 the kills, but to a Iess dogree 
than in Minook ValIey. 

CREEKS PROSPECTED. 

a QudI Creek Leads opposite I-Ioosier Crwk alrd flows eastward into 
Troublesome Creek, having a lengtl~ of bet,wr:e~l 5 and A miles. A 
large branch of this creek, known as South Fork, joins &nail Creek 
about a mile nbove Tro~~hlesonle Creek. Betwen the two ~>r-n.etncht?s is 
a patel-coverer1 bench 400 fwt high, upon ~v l~ i c l l  colors have been 
found, and which is being proup~xted. Parts of this Iwneh occur at 
vttriolrs places farther up Quail Creek. On the norlh side of Quail 
Creek is another bench about, 50 feet above the creek, and this, too, is 
lwing prospected. In one hole bed rock was reached at 29 feet. 
There were 19 feet of muck ~ n d  10 feet of well-mashed gavel .  
Colors were found all through the gravel, hut no pay. 
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in the Minmk Crmk p u p  wherever plenty of water and head are 
obtainable. In the Baker Creek p n p  tlte expen-se of nI>tnjning 
wnter for hydraulicking e m s  to be very much p a t e r ,  thoudr dntn 
$ire lacking. Them is much gravel in this grotrp, whicl~ can prrrhl>lp 
he worked at  a profit only b ; ~  this mctltcd. In the Tro~lf~l~.qrnr! 
conntq+ there is plenty of water, with sufficient f ~ l l  fnr hydraulicking 
in thnt rallep. 

The fnllowing tables give the most importnnt wtntistical data of 
the Rnmparb wgim and inc lnd~ the total ~o.old prorlnction, so far as 
amrtrinahk, up to the fa l l  of 1PW: 

Aunm Cmek ................................................. 
Liltle hllnonk Creek 

I .......................................... 
t l ~ r : o  N inwk  J~~nlorCreek ................................. .. 
IIo~~ler I:rerk. ................................................ 
F:nrFrla Creek ....................................... .. ........ 
Iiul~y (:reek .................................................. 
Rlntr: Creek .................................................... ................................................. .I<t;l't~kn (:reek 

MUw. 1 
a I 
4i '  
5 I 
G 
R I.. 

iI1~11u.I1 bsm .................................................... 
I r#~r l , .  ~:rcc.k ................................................... 
r;lrnn craAl.lr ................................................... ittl 2Z 1 
CidllO 11Il[I. .....................*........................*...... II 10 t :; 
51.r1lllr ('rrrk .............................. ...... .............. 31 ..........I I 1.3 
o111a.~l1 ( ' rwk .................................................. 3:: 3 II 13 
Tlbn~akwft i r~gCreeL-  .......................................... :Y 10 IC I I% , 

Qllnr! l'rcrk ................................................... .i 1 li lWLO -!--- 
Tulnl ............................... ... ........................... 109 1.. .................. 

Name ot dig+5mg% 

I 
...................................... Ylnmk Creek 

II!lnter m ~ * k  
UtucHinwrtCreek .......... ... ......... 
Little > 1 i n ~ ~ &  J u n ~ o r k k  ........................ ..... 
Hr.*ier C m k  ...................................... .......... 
t l r ~ r i d ~  (Irv-eli .............................+...+....I 
RuLr C m  li ........................................ 
.CIA ti. Creek. ........................................ .... 
Euareku t.'rrek ................................... 
X-nvii hnr ...................................... 
Srurlr. Crcrk ............... ...... ................... 
r.lt,rrn rrcck ............... 
I;rllzl Run .......................................... 
F v l i ~ t l ~  l h e k  ............................... ........ ......... ............... 0 u 1 r n n  Creek ................... .... 

. 7 hnrlkrai~-ingCmek ................................ I] I .  I n.m I 1r.4rn I ao 1 . m  

~ u u l l  17rrrl; .................................................. w ? I ZRIO I #.SO 

i - 1  l=z=a ...........................*.... ........................ TmlptnduFtion oslsto19X ,.., 1 , 1 1 2 . 1 ~ ~ 1  ..................................................................... T ~ t a l  pmluctloa 2 l H l , r M W l  ..................................................................... Total pml~~rtion for 1% ? 2 > , l h l J k  - -- 
TOM pmdoet~m of ~amplrn w o n  m(llg to~m .................................. 1,:ry.1, rwo 



Pus. ... ..................... hcknmvldffmsntn ta t b w  dding .......-.. .U 

*I,,arcna*, e.a\4s an,, .......--.......... ..--...-....-...... Uire .................. .............................. m k a  on.. flow 01. utI1imtiou 4. IcZ 

Alluvial dnponltrr, chntaeter m d  WVJ 

tion or ........................... ........ I' 
hmphlpnl~r, w u m n m  01 ................... I1.C .................. .............................. ArnpIems, wmrrenre  u? 21 r w h ~ o n . .  3 ................... ............................ Ant.hfrnM%~, nccurmnccr or. ................. 3t~bms,accca.h 20 
~ ~ l ~ ~ . ~ ~ h ~ l l ~ ~ ,  murranmot .............. zr Ch"&Rier, g~ldw........... ............ 3 ..................... / Chi- C m l ,  p l d  nl. I@ 

1 r~rrle, ninfall ut ........................... 5rJ .................. Bekar G m k ,  t lrnhr on... 1 Ciwlr q\~ndram~lplc fmtim nf, rntp*hoxlng lo ........................... trlbutrden o i  ................ 1 r n ~ p  111. yul>t~crti*n OK.. 9 ............. B&ar Crmk gm~rp, amsn tn.. . ................... ti7 rtsdowrn, arnmnrr nl f I  ......................... rmAn rind hnchcs'n**......+m...-..-.. r~*a.nry, tnintn~l a t .  sw I drwrcr~ptlon of.. ................... w--tu,fll.*5 r'lmry (.wk, IlnY .....................a 54 
grrla or .............................*.. AT I pnlrl ran.. ............................ % , I 1 4  
m c p s d  ....................... .. ...... m44 I ,h npar .............................. 
ruatErol.... ............................ IhMl4 1 p,lmHtF+Chsmftrr ...,.....*......... ...................... Blter Flatn, goldon. 6" ' Con,, wllrrpaw o f . .  ....................... 24 
location of.. ............................ ..................... ' Cnlllrr. A. J., rmk of.. Rf ......... ................... B ~ P I  Hot Rprtngm, dsrt(pt1t-m nl. i: I Coral np., m t r r n n r r  of.. 23 
m l r a  m r . .  ............................ Vnvett. C. C., nn warcr aupply of Felrbanb 
vq@atlnn~w*r ......................... 15 ! .................................... w l n n  5149 .................. . Bmned. E. C.. mrk al. .  ' ,  t ~ n r k o l . .  ............... .. ..... ....S,I1,14,42 

B i s J t ,  c h r s f t m  and dlmtlhutlon d.. ..... i I'ntacmm rwka, Ehlrracter and dletrlbn- 
Deer C r m t ,  nor of.. ....................... I tlon14 ................................. 16,aS-24 
HePvcrCmk,Eoraf.......mm... ........... $ r r t p p r r L 3 ~ k , p l d o n  ................... S.WB 

ffw at, unlrt~tra of.. .................. ................... Cteullrrr, wcurrencp nt . .  24 
rwts ncar .............................. *?7 ................... 1 ~ : ) * t h r n ~ a ,  a c < ~ r . n n ~  of 21 

M r ~ t ,  d m p t l a n  of .................... a l . ~ '  
B?llaC&,flnwd ......................... D. 
Bmfbes. &mwk Of.. 

1 ....................... .................... .............................. ~ ~ U o n n t  w &lthfl In,mumncaai 22 
Src a h  nigh bsach. 1 I l c ron l~n  rofku,chareeterand dl8tributlon 

I .................................... .............. Blg EIdondo Creak mid on. .%4I , of.. 1 8 , l W  ....................... .................. . ~ l n m  mlknl, acurrenm o( M I Dfk. mtlrrrnar of. 24,6f 

BWQU cmt, now 01..  ..................... sh . Dtwharw rnrwammcmta, m t d n  ot ....... IW-.m .................. ... Rmoks. I. H.,on Falrb .nksmn. .  %Xl.E !likhpn, cooatructlnn of.. 4#,52 ............... ................... nn Rnmprrt @nn.. R I  n l p h ~ h y l l r m ,  ocf~~rmnee of I t  ..................... ........ ................. pstfire h~ :-A- Dnmr C m k ,  gold on.. 21),43 
................ ............................. west of. 749 .11  L)r~me Urwk dlulh. flow of.. A 4  ........................ Rtwh Cmct sehht. charwmr and distdhu- l>r)r~c Crwk, gold on m,R7 .................... .................................... tlon of IfrlR u nrll~leg. n~ethmla of &W,M 

.................... B*h.m Cmk,  ffoW Qf. L7 I 
Rrym Crsck. flow of ........................ 

55 \ 
R ,  

.......................... 
C. 1 E&e,mln t , .  Xi .............. I Fdnornic Nogy, m t  of 2LW 

.................... Cubonllsmumm alumdm d Wfibu- , Eldoredo, Cmek, gold nn 42-13 ...................... tlan of... .............................. 1 6 , s '  I EIettdc p w r ,  uw ni k'I 
Caribou W k ,  flow of ...................... $s I Elel-ntions. table nl. ....................... %W 

.................... ................... Csntnl Uww, W l a t  59 ! El l~or  Cv&, flow d M,&W 



INDEX . 

-' I ................... ........ % 
Ednwr  C m k .  gold on aA. dl  Gravel. oocurremos and cbsradsr 01 25, 
Erusion. hlstsry of ......................... la =. B.R . Esther C m k  gold on ...................... 44-41 ( Gunnisoa C m k .  gold on ................... R 

r o c h  on ................................ 4 1  . Omoenston~a. c b n m t m  and distdbutlon' 
Euornpbalue. mrrenwi of ................. 23 I of ................................... m-!&,80.68 
Eureka Creak. de~mlptlon of ............... m. 84 , Uyplduln. pudogalmtua. m m  of .... n 

gold of ............................... B3.M . 
E~nna. Thomum. fonalle found by .......... 78 rn 31 . 

................... F . I 1Iem-r. m u n r m ~  of 24 
J reso. F . L. an rt~mpert p h a m  ........... 6 ~ 9 8  

Fdrbonka. m e l a  to and wndlGionm at ...... .70 1 work ol ................................ 7. % , I  
rainlsll at .............................. WtB 

Fdrhmks Creak. flow of ................... 54 
goin un .................... .... ....... m. 38 
Kravels on .................. .... ....... 34 
mch on ................................ 2R 

Falrbhnk~ qmdcmda. gwloglrr m p  ..... 74  
................ topgraphic mwp OL Pocket . 

Fdrbanks region. pllllcera OK ............... W81 
watsr mupply of ........................ 51-64 

Fdth Cmk.  [row of ........................ WbB 
gold on ................................. 8l 

F s Q o E ~ ~ ~ ~  @d0mtW.. Om-r~ce of ...... ?l 
llmltarls. wounnnm of ................. 21 
wincholl5. mcur- of ................. 2L 

IIawr C m k  . founSls f m  .................... a3 
mcks ~mr .............................. ?i 
r l rnkr  on ............................... 15 

Hlgb lunch . cmb cutttng ................. i z  
cmks  cuttlng. gold on ................. ?2-Pa 
rlnactlptlnn of ........................... "ln? 
golrf In .................................. 71-71 
orMn of ................................ i! 

HI11 C N ~ .  gold m ......................... 413 
rocks on ............................... III  

Holy Cmae Mtsalon. d d n U  at ............. 59 
130m&9tahe C m k .  @~!d O!l .................. 30 
IlwrrWr t ' m k .  ~a l ld  on ..................... mi9 
Ilopl C m k .  now r t f  ........................ b5 

F m s t e ~ ~ a .  occurrent8 01 ................... 23 \  old on ................................. 31 
Flsh C m k .  Bow of ...................... 14.W 5-Y Hunter. Willlam . goM Inmd hy ............ i 3  
Fiatulipora . o m x r m c e  of ................. ?I I IImter Creek . dwrfptlon nf ............... inJ 
Florida Creek. gold m ..................... 7H gold an .............................. Mi, 72-75 
Fart Egbert. raid&ll at .................... ................................ . .................... ......... rnclcs on % 
Fort Q~bbon rainfdl at 23 
Fortymile quadrangle. location of. map Hotllnn Cmk gold on ..................... 03 

BhO- .................................. .............................. Ji 
map of. publication QL ................. 9 ( tlmber ou ............................... 15 

Fossil C&. flow of ........................ ! water fmm ............................. 04 . 
Foesils. accurmce nf ....................... 19-24 L Hgdraulicklng . usa of ................ St.M.0744 

. ........................ FOX ~ m k  auw ot water ior ............................... a 0 4  . ......................... Fox Gulch. gold in 39. 41 
Freighting. cost OI ......................... 30. 98 ' I . . .......... Frozcn grlrvct. character of ;L23163-M 

1 I*. ~ n u l n g  and ending of ................ 13 . I d a 0  mr. gold on. ........................ 71-72 Q . 
Igneous rocks. rharncter nnd dlatrtbntlon 

aeDgnphy. d=h~n...*..*..+*..........+.. 11-I3 ' 01 ......................................... -2a , ........ Geologr. m o u n t  of ........................ lL?s lnoonramna kbbtue. -- 01. 24 
aerd~na. T . C.. work of ................ .... 7. 9 

................. Gilmorn Gmk. ~ l d  on .... 39-30 K . 
r w ~ e  on sad near ...................... z. 411 ........ ~ l r t y . ~ . ~ . . ~ o a s l l s d e t s d e d b y  23 ~ ~ a f ~ ~ t E w - c h r a n t e r a n d d ~ s t r t b u -  

~l~~ ,-=R. dcecriptioa of ................ m-88 t f ~ n  of .................................... 16. 24 
.................. goid on .............................. m.R8. ~etchumtock. rafuiall at bo ............................... r&h 27 ..... . I Klude. E M.. ~moile d ~ t e m i n s d  l.~'.. 

21-ZJ 
&Id. dismrrrg of .......................... 29 

dlstribrltvon ot .......................... 33 
prduct!onof ........................... ?B 
aoum of ....................... !Y.G3.BI1.91. 97 
vallle of ........................... M.58.77.94 ..... Qold placeru, demrlptlon 01 2991.3747.54-98 

................ fommtim of. hldorp of 3437 
type4 of ................................. BF.97 

.......................... Qold Run. gold of -80 .................. Goldrtrrrwm C m k ,  dow d 5 4 %  
gold or1 .............................. 29. 38-41 

.................. . Ooltlrtroam dltch flow of 54 
Granltlc rwks . ctmraoter and diottlbutloa 

01 ...................................... accn. ao 

. ................... Knopf Adolph. work of 7 
KOkomoCrw~k. Bowof....................+ - 
K ~ ~ ~ I ~ * E . * ~ ~ M ~ - ~ - . . * . . . . . . . +  

L . 
........................ Lima. crocurmca of a8 

................ Lithostmtlw. m u m  of 23 
.............. Little Chena River. Uow at 64.- 

.............. Llttle Eldomdo Creek. flow of 51 
........ Little Mlnook Creek. deocrlptlon of 12. 76 

.............................. gold on a. 7 1 m  
................................ rock8 on 7S76 

Llttle Mlnook. jr.. M. desmlptlon of . 72.77-70 
.............................. go~non .-- 65. ~s 



l%m. p u s  ................... ............... Llttla Pokw h w k ,  fim a!.. 65 Plonrpr C d .  p l d  ot 89,- 
L~cin*. m u m  01.. ..................... 24 I Yl~uromrn. mir -  of.. ................ ?4 
Lynx Mountafn, m k l  nn and nrnr ...... %J,B,LT Pburrltnmarlrr. nrco- ot... ............ 21 ....................... .................. Poker ~ w P .  flow 01. IU 

M. Polmm, rrcEllrnnrp of.. 3 
....................... W o n r l d  Bar, @Id of.. 33 .................. ....................... 

Imr ................................... 14 
of Hampmrt gundnntla.. ........... Pnrkat. 

.phowln~ t lmkr . .  ................... 
of Remwrt reglorr. ro ................... 

Map. g~olwic. of l.'ulrMnka and Ramprt  

....................... 0. I .slit.. occurrence of.. 2.: 
8 S~lurian rrrks. chnmct@c .ad di&rlbutlnn 

..... Q ' C o m r h k , * o l r l o n  ...................m, 41 01 ............................. .. .....!B,J%P 
Ollrrr, R. n.. s w t 1 o n  or-. .............. 51 [ Btw-er, m n w o t  ....................... 94.9, 

work Of.. ............................... 9 I 81stpCmt.gnld mt ..................... dS,RIM 
. Omrll* rra*. d m p t f o a  at.. ............ eb91 smatlad Creek. gnld on .................. rcr7  

p1d 01. ................................. $1-W mcts ncar ............................. rlf 

..................... mcks on.. .............................. 27 Smith Creek, flaw d... k5 

Open-rut mlnlw, dardptlw d.. .......... ~ o r r ~ l s  ~ m k ,  flaw of. ................... M , W a  
Oor C w k .  gold on. ........................ 44 Bp~nIer.nccufrrnFBO( ............ : ......... 9 

...................... liqturw Crrrli, gold m h5 
P. ..... Ptnntm. T. \V., Insda drtrrmlncd by. 21,;H 

.................. ................ Prhfdl-, oc*untaar at 24 ' S t a m  p i o i n k ? ,  thawing b~ lAfD 
................. .................. Pmttrrmri Cmrk, p l d  on. @+03 ! Grmopora, m u r m  of.. Zl 
................ ................... Pay g n r d .  cbnmct~ror. 32,E Btrer~prephy. &oun% of... 18.25 

................................ ............. M k ,  C, W., Imsrlr found by.. 7s tal~lc 01. lo  
........ ...................... I'rrten, amrrrm of 24 stwarn e d j m t m f ,  deanplan of 11 

...................... ..................... r-!ro C m k ,  gold on.. m.99 Btmma, ga~lng n!,.. .%d 
.............. .................... I'mirn Dome, rucks ~ w r  2A Strcptplsrma, crccur~tm? dl. .  S t  

........ k'rnnwr Cnrk, d d p r i c m  d... ............ A,% S l r t ~ m n t n p ~ r u ,  rrcumnccol....... BPS 

....... 

Qil*Qr~lea,  Iwa'jon o"l'mnp lo .................. Qukll P w k ,  pit! on... E,B548 
Qiiditarnnry fwk1, chhnrtBr nml dlarJhu- 

................................... tlnn of.  18,W 

q'ladranplrs.. ............................ I4 
M ~ P P ~ ~ K .  ~lhlm for ......................... 7 

I t r n p s q  ot. ............................ 
u q ~ ! o l n W  of- ................. $1~22  
Idutuninrpl~lo roekr, rhrnctrr and cllstrlhu- 

tlon of .  ................................... Irc18 
Iblrhellnn, ofeu- of.. .................. 
Mlllnr Cmk, now or .......................A 
Iflnlnp, mfianf.....=.......*. ............. 

rnntharla n! ............................. 47-51 

n, 
Anlnfall, data on 14,- ........................ 
Rnrnp~rt,  dmr lp t lm at Wl .................... 

rnintnll at.. ............................ XI 
Ramp~t t  qnndrftngla, gaolo#la map d.. ... 14 

k npoppphlc mnp ot.. ..........-..... Poelret. ........... Haml>nrl rr-~lon, ~10olnglc map 01 11 
ROICI spvlmcna Imm, platttst~owlug 74. .... 
J I ! I L W ~ A  01 ............................... W 8  

nl!tpllt of... ........................ 61,M 

MeQy ML, urn of 5.5 1'"n4t', I.. M.0 an h f l n " l h m l n l ~ -  Q4 
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111 ................................... ": Hh~pirlom~~Iln.~fmrrmnmof ................ ZZ 
golrlon ........................... Q . ~ ~ , ~ ~  n h n f r I n l a ~ C w S i . d ~ s e r l p t ~ o ~ o f  ......... E 
111inln.nn ............................. r a 4 >  / Fmm ................................. m.(n 
rtnka fm. ...................... ?4,Z7n2R,(2nln , rock on. n ............................... 
tlmknr on ............................... Is / R b ~ m h g a r a ,  m- of ................ 23 
t r l l l ! l tmh of ........................... C : Rhymllrru, chnractrr~nd distfibotfonol., . 28 

Ylnnnk C m k  RmuP, ~ n f d  01.. ............. fm . R a t s .  c lawso l  ............................ lClG 
plrl 01, pmluctlnr~ or. ................. rA 1 It l ~ b y  Cnrk, golJ m.. .................. G,80LRI 

Xonr.onlzlc m r k r ,  r.hnrar.trr anrl dlrtrlhu- , 
21nn nf ........................ .. .......... 27 a 

Y u E ~ ,  ~hnmrtnr nl. ..................... 3tGr)S I @he m@m, d w r m  ol.. ............. S B 4  

hl ........................ I GesttleBar.godon R7 

Mrlmnn, Donakl, nn Little Mnaak, Jr., 
rmt . .  ...... 78 ................... ......... 

~ ~ ~ ~ ~ ~ ~ m , f l ~ ~ ~ f  .................... MA 

.............................. work d.. 7 .  R t :  
................ YmMnnns, afunrm 01.. 2J 

P m ~ ~ ~ r r w . m f i h ~ n n ~ .  ..............-.. 4% 

~ s p  of p ~ ~ m n k a  q d r a n ~ l s .  .......... Pocket. ~""m~lrtl.~ fmmin*, -r-af-...- ... ?L 

of Pnirbnk. qu~dr~uigln, mhodng tlm- 1 Q. 



Ta- Rivar. slrlabll m ......... .'. ....... 41 
trilmtanes of ........................... I1 

.................. Teoddwt Creek. gold on 29. Bo 
Tert~ary rocka. chrrwter md dl8tributlou 

of ................................... d .... 18, 24 
'Fhlmksgivb~o& Creek, gold ............ gJ,9 2-83 
ThawIng. methods at ....................... 4 W  
TimWr. diutiibutlm d .................. 1 N 5 ,  31 

........................... map ahoffing 14 
Tolovana Flats. lwtiw 6f ................ 12 

v . P e p  . 
Vault Creek. gold on ..................... 29. M 
Vegetatloc. chamwrmd d lamdon oi.14-l5,01 

 rate of .............................. W. W 
Writat. ancWfgmcmd. ~[mulrctton of ........ 8.5 
Wswr wppig . plans lor .............. %a7- 
What  Cheer Bat. gotd ob ................... M . '  
Whlta Yountaina. fwsils of .............. 19m. 21 

mir~ of ................................ 19 
Wlthcmpwn. D.C.. work o l  ................ 7. 9 
Wolf Cnubk. gold on ...............;........ 41. 42 . .......... W O I V R ~ ~ ~ R  MollntBh f a ~ ~ n ~  DII .,. 24 

mcka on ................................ a. a6 
T o l o ~ ~ u  Rimr. timber on ................ Y . 
Tom Crek. @Id on ......................... 
To-pb~ . d m e p t l ~  uf ................ ruton Fbt*, tonstla from .................. 23 
Tram C w b  . Aom ol ......................... Iwatlon &nd liPacription of ............. 11-12 ... T ~ ~ o w f i * t i o n  . math& and ~u~~ ofP ... I ynxm Rlver. n i n t a ~  on ... .. 
Travel. coat  of .............................. 30 1 mh on 24 ................................ 
Tremutecmkr @~d~..............+..... 2g*a trlbutBPl~of.++ ........................ 11 ......... Trouhlesomc countrg . character of '4 1 Yukon-Tanrnr qlon.lmt1nn nnd area ofi . O ........ Tmublesomc Cmek pup. creeks of 9%; 
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[ArmngnZ gmpphlcally. h complete tkt rsn he had nn rpplimtion.] 

All of thmr puhlirntfona can he obtained or m w l t d  in the following waya: 
1. A lirniml nulnlwr mt rldivrrrrl tn t h ~  Dirwtor r ~ f  t h ~  Surr~~y, fmm whom they 

can ha nhtaind, f r w  of ~~hatgp (PXCPP~ rvrtain mnp) ,  on application. 
2, h c~rt.nin nl~mhw WE- d ~ l l v ~ w l  to Senalorn nnd Reprm~utativw in Congma for 

dinnihutinn. 
3. Other mpim we d~prmitwl wit11 thr Sltprintmdent of Documenw, n'aehington, 

D. c., f m ~ n  ahnm (hey can h~ had nt pricta al i~ht ly  a h v ~  ma. 
4. C c i p i ~  of 811 ~ Y F ~ ~ ~ P R E  pu1)liatifln~ an* fumibtd tn the principal public 

librnria~ tl~roughtrut the U n i t d  Slates. rhcm thryrao Iremmlted by t h e  inremfd. 

The mpphy and ~mlogy of Almka, a rrurnm~r?. of crktirq knowledqr. hv A. R. 
#mob, with n sverion on dimarc by ('lcvpland Abbr, 'r..  and a tnp lpphir  map 
anti drclcription rhrrwri, hy 1t. 1.. Gode. I'mtcipiond ba r Y0.4:1, l!lrr,. :127 pp. 

Placer mining in hlrwk* in 1NHI by h. I f .  14mk~. 1 9  ~iuKtin SO. ?>!a. 1905, pp. 
18-31. 

The mining induatry in lW6, by A. H. B m b .  In Rullerin KO. 2SiE, 1-, pp. 4-9. 
Thc mining induutry in 1 8 9  h A. H.  Bmks.  In Uallptin h'n. 314, lW;, pp. 18-39. 
Railway mutes, by A.  13. 13mL In llullrtin 24,. 2EI. Im, pp. 10-1;. 
Admirnrtrativr rr j jr t ,  h1-A. H,. nrooli.. In Re n (In pnlpn- oi inrmtintioru of 

mineral rmurcesoi lash  ln 1904: Oulictin c. 259, l!lrG, pp. 13- 1; .  
Adminletncive r ~ p r t ,  by -4. H. Rnrch. Tn Kr ~n VII p n q m  nf i n v w t i ~ t i n n a d  

mineral rruurrrsof Alaska in 1905: null,*tin c o .  28.1. l(KM1. pp. I<<. 
Adminietrative repon, by A.  II. Unnka. Fn I t ~ p r t  t r t i  I I P I ~ I * ~ ~  OF inv&*tiom of 

mincml remurcea oE -4Jmkke in 1W: Dullnin Yo. 314, IwG.  pr. Il-!R. 
Not= un the wtrnleum fields ot .kllaskka, by G. r. Martin. I n  Hul ratin 31,. 259. ] M S .  

pp. 128-i39. 
Tbe pfttol~um fieldsof the Psci6r roast nf A k k a ,  with nn scmltnt nI the nwing Rivcr 

cod defitr. by G .  .C. Mattin. I k l l ~ t i n  So. 250, 1W5, fbl pp. 
Markets for .kla~ka d, by i;. C. Martin. In 12t1llctin Sir. 2M. I'M. pp. 1W9. 
The Alaaka coal fields. by G. P. l lart~n.  In Ilt~ll~titr 5 3 .  314. 19H7, 1 1 1 ~  1MR. 
hIcthodeand m ~ s o f  maveland placrrmtniw in ;\Imka. by ('. \TI'. P~minfloa. Rnlletin 

So. 2L3, 1905. 362 pp. (Our of ~ tock;  rwn Irr ~)ilrchawtI fnrn~ Fu~)r~rint~ntImt of 
Ducrumenta. Ihhinflon, P.  r.. for 35 C P ~ I ~ .  I . i t~ tn~r , t  in I1 ~tllctirl XI. 5 9 ,  14r05, 
pp. 32-46. 

Ccqwaphic dirtion of .Uwh. hg Lfamua Rakrr, u m n d  edition hy J. C. McCoy- 
rnlck. ~lulleri%n. !ZW. IW. GW pp. 

Adrn~ni~rmt I rr r~porf, hg .4. H R m b .  In R p  on p m ~ a  nl  invest,i@tione of 
minpral m u r l . w  of .\lxqk:~ in l!Mi. RuEl~trn l o .  3-15. p Sti.  

The rli*~ril~urinn nf rninsml wwurre.: in .\lwka. hy A. IT. krmkr. In Report on 
rcgrea of ~nvetrumtions rli ~nincral tmilrre8 of Alaska in 1W7. Bulletin Nr,. 

in lsn7, h -4. EI. B m h .  I n  Report on p-m ot invaatip- 
t~,*ns ni m i n e d  m u r e *  n r ~ l a r k ~  in I!Hli. nullof in 345, p -3. 

M ~ r t i n a  snri r n i n i n ~  mId plrrpm in .\!.t~tn. Ilv J. P. ~ u t c k n s .  In Bulktin 

T n m p h i c  m a p .  

A h b ,  tn-phic map d; m l p ,  I: 2 . m .  Preliminary edition b R. U. Goode. 
hnmrnwl lo PlnfPPrinnnl Pnpm Xo. 13. Not published scparnte&. 

Elsp of .klwkn ~ h o a i n a  ~IinriY~~~lilln of rnitlersl rpaourrm; scale, I:-: by A.  H, 
Ilmrkp. ('ontaind in  IlulIrrin 345 (In ct). 

*lii*ka; r a ~ c ,  1: by .jlfml R"irook. 
I 
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 method^ and of grave? and placer mining in Almba, by C. W. h-a. Second 
edition. 

SOQTHEASTERN ALASKA. 

Peliminary re rt en the Ketch ih  mining darict,  Alaska, with an himluctary 
sketch of geology ol routhastern Alnakn, by A l f d  A. Dmb. Pmlmsiod 
Paper No. 1, 1803,  120 pp. 

The Pnrcupine placer dlstrirt. Alwka, by 6. W. Wdght. BuUetin Yo. 238,1804,36pp. 
The TrearlwcU ore dePOPjts, hy A. C. Gpencer. In Bulletin So. 259, I%, p. 6 M 7 .  
Emnomic devrlopmpnta in a,u+hraatcrn Alaaks, by F. R. and C'. R.. d E h t .  In 

Bulletin No. 289, 1905. p . 4 7 4 8 .  
The Ji~npau gohl hlll dlwka, A. C'. Rpencn, pp. 1-13:, md A mymi-cc of 

Admiidly ~alnnd, i\liiaka, $ C. W. It7ripht, pp. 138-154. Bdleno lo. 287, 
lNF, 101 pp. 

];Ode mininfi i n  ~l~uthsnat~rn hlwks, by P. E, and C: W. Wright. h Bulletin No. 
3 4 ,  1904 pp. 30-53. 

Nonmetallir c\ePsib of muthemtern kla~lca, hy C, W. Wright. Ln Bulletin No. 284, 
lIX)f;, pp, 6&W. 

The Yakut:rt Bity rs on, l)y R. 8. %rr. In BuU* Nu, 384 I W ,  p 6 1 4 .  
Lodo nlininy in sollt &1.m Alaaka, hy C. 1'4. R7ri&t. In bulletin Go. 914, 1907, 

pp. 47-72. 
I! 

Nonmetallilc.rous mineral reeonrcw of muthodorn Alaska, by C. W. Wright. In 
I~ullrl  in & I ,  514, 1907. pp. 73-81. 

R~oonriuiwnnri: on the Piir~ hc mrwt from Yaltlitat to Ahek River, by Eliot B h k -  
wrltlrbr. [a Bulletin No. 314, 1M7, pp, 82-88, 

M e  ~ n i n i n ~  i n  soutl~eastern Aln~ka In 11M7, by C. W, Wright. In BuIletin No. 345, 
lgOH, q b .  7H-97. 

The bliildinK stones and materiala of mutheasfern Alaska, by C, W. Wright. In 
Bulletin No, 3.15 1908, p. 1 LK-120. 

C o y .  d e i ~ ~ m i w  on dami~i~ !sninaola, Prince of Walea lalmd, by C. W. Wright and 
bidney I'aip. In 15u1letin Xo. 346, 1908, pp- 9&116. 

Topographic mnaope. 

Juneau Spffial qudmngle; RC&, T:62W; hy W- J- Petem. For d e  at 5 centa each 
ar $3 pcr hundred. 

T o m  lr  i r map rri the J?mmu gold belt, h k a .  Contained in Bulletin 257, Plae 
IS%VI, rlra. ~ o t  ficparately. 

mlyaioffaphy and glacial gmlogy of thp: Yakubt Ba 'on, Mmh, h R. EI. Tam, 
r i ~ b  a chapter on thr hed-mck g d o p  by R. g.% i_d B. S. Kutler. 

The Kctchiknn and IVrongcl! mining dimmttR, i l lash ,  hy F. E. md C. W. IVd~ht. 
Bem~m Bay Ppwial ma F L ~ P ,  1 : f i P E :  by FE. L1. Olivrr. (In pmre.) 
ICaaaan Pt=nin~ula speciaf ;nap: scale, I:ci25llO; by D. C. l l ' i thempn and J. W. Bsgleg. 

OONTR;PLLER BAT, PRINCE WIAM s o m ,  AND WPPER RIPER 
RF&tOXS. 

The mineral m u m  of tho Momtt WrsngelI dhtrid, Alsaks, by T. C. Mendenhall. . Profes~innsl Pspor Rn. 15, 3%. 71 pp. Contains gr3n~ml mu of Prit~rc M'illia~n 
SountlandrapperRiver on;pea ler12mi lw=I inrh .  i8utolaloek; rani* 
purrhnred h o ~ o  surerintt!Xnt af h m m e n u .  far 30 ccne.) 

Barin River coal field, by G .  C. hi&in. In nr~lletin So. 2'59, 1W6, pp. 1W150. 
C a p  !akcag p!aeev, bv F. V. Manin. Tn Hullctln To. ?5g. 1905, p. M R .  
Notea on the pc+role& frelrla d .Umka. hy G. <'. Martin. In ~li l&tin So. 259, 1905, 

pp. 128-1 39. .khtrsct from Bulletin Sn. 2ja.  
The petm'tetuu fielde of thc Parifi r: rtmt of rywkn. with an m ~ ~ u r t t  of the Rering Rives 

coal rleposits, by GG. C. Martin. 13ullet1n R<r. 250, ~WI,  PA p . 
Geology of the rsntral Coppr River reeon, Alsaka, by 11.. C. 8endwhdl. Prolea- 

a h a 1  Pa er Xo. 41, 1905, 135 pp. 
Coppr and &er mineral resources of Prince William !3ound, by 6.8 .  Grant. I n  Bul- 

letin No. 284, 19013, pp. 78-87. 
Mributinn and character of the Berhg R i v e r d ,  by 0. C. a r t i n .  In Bulletin No. 

284, 1906, pp, 69-76. 



Petrolmrn at Confmllet Ray, by G. C. Martin. h Bulletin No. 314,1907, pp. 89-103. 
Geology and mineral m u m  of Controller Bay region, by 6. C. 31rartin. Bulletla 

ho. 335, 1908, 141 pp. 
Notea on roppr  pruspPrta of Pn'nce William Sound, by F. IX. Moffit. In Bulletin 

So.345, 1MP, p 1 7 6 1 7 1 .  
Mineral w u r r r s  or the Kornira snd Chitins valleye. Copper River r&n, by F. 8. 

Jioffit md -1. G .  llarldren. In B~rlletin No. 346, 1908, pp. 127-175. 

Map of M+t W-U; mb, 12 milen = 1 inch. Contained in M w d o n a l  Faper 
ho. la. Xot i m e d  separately. 

Copper and upper Vhlstoch~na riven; male, 1 : 2(i0000; by T, G. Gerdine. Contained 
in Professional Pamr So. 41. Not imual ae~jnmtely. 

Copper, Sabesna, anrl Chi~ana riven, headwatnrs of:  cake, 1:250000, D. Cawither- 
epoon. Contained in Proie~siotlal Paper Nn 41. Not imued nepamtely. 

Controller Bay region Special map; eunlt:, 1: ti2500; hy E, G .  IIarnilton. For mle at 35 
cents a ~npy  or g 1 . W  per h~uidretl. 

General map of Almka cuwt remon frrjrn Yakuhrtt Bay to Prince William Sound; d e ,  
1: 1200000; compiled by  6. C. Martin. Contained in Jitilletin No. 335. 

The Kotsina-Cbitina copper region, by F. 11, hfoWt, 
Chitina quadrangle map; wale, 1: 2j0000; by T. G ,  Gerdine and D. C. Withatapn. 

COOK INLET AND SUSITNA REGION. 

The petroleum fields of the Pacific coast nf Ma&, with an maccor~nt of the Re* River 
coal deposits, by G. C. Martin. RuUetin Yo. 250, IM5,M p . 

Cod rewurccs of m t h w w r n  dlaeka, hy R. ii7. Stone. In ~ufietin KO. 259,1905, 
p. 151-171. 

~ o d ' ~ ~ m - e n  o i  ~urnsgain *rm. ~ m k  Inlet, by F. IT. yofi t .  ~n Bulletin SO. 250, 
1.05, pp. w 9 9 .  

Minernl rp~ourcee of the Kenai Peninsula; C-Id fields of the Mrnagain Ann e o n ,  hy 
F. H. Motlit, pp. 1-52; Coal fields of the Kaehemak Bay rcgirm, I>p R. Stone, 
pp. 53-73. Bulletin No. '777. I%%. 8R p 

Prellrninsry statmnent m the 3latanash maheld, by G. C. Ifartin. In Bulletin KO. 
8,M, I%, pp. 8R-100. 

A rernnnaimnc~ of the Matanuah coal field, Alaaka, in 1905, by G. 51. Martin. Bt~lle- 
tin R o .  mR, 19W,,, 33 pp. (Out nt m k ;  ran he purchased of Superintundent of 
Documents for 23 rents.) 

Reconnaiwance in the Mazanusb and Tzlkeetoa hxsine, hy S. hip and A. Knopt. 
In Dulletin So. 314, 1907. p 104-I15. 

G&1+ reronneimnve in the 6atat1uska and Talkeetaa besinsr. Alaeka, by S. Paige 
and h. h a p [ .  Bdlctin So. 327, 1907, 71 pp. 

Ken& Peninmila, northern portion: wale, 1 :?XOOO; by E. G. Hamilton. CanMned 
in Bulletin So. 277 .  hot p ~ ~ l d i s t i d  se rately. 

Fteconnsiwanrc map of llntanurka +and ~aEeetna on: scale, 1:PSWW: b T. G. 
Genline and R. II. Saqeqcnt. Contained in ~Xtin No. 327. Aut p~tb~ahed 
wpnrnt~ ly~  

M o u ~ t  JlrKinicy region; scale. I:$~7000: by D. L. Reahurn. Contained irl Profew 
glonul Pnpcr 3 0 . 4 3 .  Sot publish& nepmtely. 

ALABKA P E N f N S U U  A N a  ALEUTIAN T&!LANDB, 

Wdmhe?n~~nalanka Islnnrl, hv A.  J. Collier. lnBulletin No. 259,1005, pp. 102-103. 
Gold d e p l t a  of ttw Shumagin fdanda, by G ,  C. Mart in .  In Bulletin No. 259, 1905, 

pp, lW101. 
Hdes  w thc p~tmleum fieltls nl  Alwkn, hp G, C. Maxtin, Tn Bulletin No. 259, 1909, 

pp. 123-139. AbRtmt. From Bitlletin No. 250. 
The petmleun~ fields nt the Pncilic cwnt nl Alriaka, with an account of the Rering River 

ma1 depdts, 1>y G. (:. Martin. In Bulletin No. 2EU, 1905'64 p 
Coal resourcncs of m~uthwestern hlaekt. bv Et. W. Stone. In ~ulQetin No. 259. 1905. " 

p . 251-171. 
Tbe &rendem Bay mal field, by Sidney Paige. In Bulletin No. 2M, 1905, pp. 

101-10s. 



T h e  ma1 m u r c m  of the Yukon, Alaala, by A. J. Collier. Bulletin No. Zl8, 1903, 
71 ma. 

The -fdrplacemof tho Fortymile, Rirch Creek, and Fairbanb regime, by L. M. Bin-  - Rullrtin No. 251. 190S,A19 pp. 
Yukrln pkwr IEr4da,  b L. M. hndlr. In Bulletin No. 284, 1906, p . 109-131 
R~onnntmmrv  from 8ircle to Fort Ifamlin. l,r R. W. Stone. In J h l ~ t i n  3;. 28.4. 

IIKlb, PI,. 1%-131. 
T h e  Yukrrta-Tannnn -ion, AEmka; deecription of the Circle gusdrengle, by L. M. 

Prinrllf.. Hulletin h'o. B5. 1 
T h e  Ilonnlfield and liantkhnn 4r&$-ft. DI. Rindle. In B~illetin No. SY, 1807, 

pp. ?l1.-2-!?26. 
The ( ~rrlr. Prr~cinct, Alsab, by A I M  H. B m h .  In Bdetkt No. 314, 1907, pp. 

l R T - ' ) M  * . - ". 
The Yukt ln-Tanana bn, Illaakn: dmcription of the Fair- and Rampart quad- 

m r ~ ~ l c - ,  I>y 1.. ?d%dkc, F. L. Hem, nnd C. C. Cowrt. Rtrlletin No. 337, 1908, 
107 rln. 

Fmtymile quadrangle; wale, I:250MX); hy E. C. B a r d .   or Ae at 5 cents a mpy 
or 53 pct hundred. 

Yukon-Tamnu nrqlon, wconmkmnce ma of; male. 1:625000; by T. G. Gwdine. 
Conwind in Bullstin No. 5 1 .  1%. SOL. publiebd separately 

Fairlmnkf and nkrh b k  districts. mmnmimnre m a p  of; smle. 1 :250000: by T. G. 
Gml ln r ,  rnntalned in tlulletin Xo. 551, 1%. Xot h e d  4epratelr~. 

Circle qundmwl~, Yukon-Tannna repon: d e ,  1:2XKW; by D. C. fith- 
Cuntained in Bulletin KO. 295. Sot k u d  aegaratciy. 

Wakrmpply inwdgatiorra in Alaab, 19M and M, by F. F. Eemhsw and C. C. 
Govert, Wakr-SupplpPaperXo.228, 1908, 1M 

Fairbanks quadrangle map; scalp, 1:25M100; hy I). p~~rltbmpmn. Gontained in 
Bulletin Nu. 337, lW. 

Ram rl quadrangle msp; d e ,  1:250000; by T). C- Wi-n. Conhined in 
l%letln 30. 337, 1905. 

Fairba* Special map; scale, 1 : 6 W ;  by T. G. Ciendine md 8. H. m t .  

A reconnaimnce of thp Clap Tome and ad'acent p l d  Eel& of Seward Pcnhda, 
Alaeka, in 1WX), by A. A. Bmoka, G. 4. Richarhn,  and A. T. Cotl~er. In a 
s p ~ c m l  publication entitled "Reronnaiwmcm in the Cape N m e  and Norton Bay 
r ~ g ~ o n a ,  Alaska, in 19(M," iWL, 180 pp- 

A recontlamnrrb in the ?;ortan Ba region, +h. h+lSaQ, by W. C. HendwhaIL 
In a ~pec ld  publlration endtledr1'Recomm1998ncm m the C a p  Nome and Rorton 
Bay regong, Alaska, in 1W." 

A recannabance uf the nr~rtha- portion of Seward Penimuh, &ah, by k. y, 
Collier, Pmfessional Paper No. 2, 1902, 70 p. 

The tin deweits of the Tork re~on. Alaska. hv 1. J. Colli~r. Bulletin h'o. 22% 1% 

Recent 4 ~ . '  welopmenta of M a a h  tin depaeita, by A. J. Collier. Tn BdTetin No. 259, 
1905, pp. 12&127. 

The Faithaven gold placare 01 Seward Penbub. by F. H. Morn. Ball& No. 247, 
1803, 85 pp. 

The York tin region, by F. L. Hw. In'Bun~tin KO. 284,1906, pp. l4b-157. 
G.old mining on Beward Peninsula, by F. H. Yofit. Jn Bulletin h'o. 284, 1908, pp. 

142-141. t 

TheKougmkregion,byA.E.Brwb, InBdetinNo.314,LDW,pp.lSQ-181, 



RRCERT BURVRY PIrR1,TCATIONS ON ALASKA. V 

Water w 1:. of Some tqhn, Gwd Peninnlln, AIwka. 1 W. hy J. C". nnnd 
F. ~?tPnnhar. IVm-rdapply Ps r YO. 19s. 1107. 52 pi'. (Om of at&: ntn 
he pun-hwd cd Rupvr~nh~n(h~nl nl Ec:;mPnm for L.5 nbntr., 

Raw prtpply r,l the Somr rqlon, S v r ~ ~ r l l  Prnnrr~nul~~, t 9lHi. I I ~  J. I'. Rnqt and F. E. 
Hen-haw. Itt Rullrbt>n So. 314. 1%17 p. I*?-IH6. 

Tbc Snnw r e o n ,  by F H .  lladlik. 111 fi;k&fin No. 314, 1901, pp. 12b146. 
&Id fivldq nl the 5il(rlnrrt1 a11(Z Yinkluk rivtnr bnsim, I>y I\ SS. Ymitli. I n  Uullctin 

I .  1 ,  7 I4ICI.iti. 
Genloer and nllram-!f ka,urrr-A of Iron Cr~ek. hv I>. i%. Smith. In Ilullotin Na. 314. 

l f i l7 ,  p p  15:-1>'1. 
Id p ~ F P A  01 parb of ,5ewmrcl Peninmila, Almkn, lnrlt~din tbc Nome, Cor~ncil, 

Ra:al"mk. pan CIarrnep, and Gmdhopo pnarinrtm, b A. ,I! c ~ ~ l l i ~ r ,  17. L. HPW, 
P. S .  Smith. and .\. 11. Bmke.   bull^-tin No. 3%. I"&. :U:l pp. 

Invwtimtzon of the minml tleposita of Sewnrrl Penionultr, by P. R. Rwith. In 
Bulletin KO. 34s. lW8, p. ? O f r X f l .  

h p  SPWRR~ Peninsitla tin rrepixits. Arlnlph Knopt. In nullctin No. 545. LROR. 
pp 251-287. 

M i n ~ n l  rleposits of the Cost River and d m h  SIountsin maiona, fieward Peninrrule, 
I J ~  Adolph Kmpi. In Bullet in So. 315, I!)OH, pp. 2OH-27 I .  

Water 9up Iv of the Some and Kur!gamk reqions, $rwnrd Pcninsu~n, in 1AO&T, hy 
F. F. ~ ~ c m h a a .  In Bllll~tin 30. :433. l!lOH, pp. 22-2A5. . 

The following maw are for sale at 5 rrnh a q. nr S3 p r  hundred: 
h a d q m g a  Qnadrsngle, Scrvard P~ni i l~nIn:  ~ " I P ,  1: ll!?T*)(E: Flv T. ti. Getdine, 
Gmnd CpntmI Sprrinl, Srmrd P~ninni la:  mlv, t :t;z'3fi: l r i  T. C;. Cptdine. 
Nome Gpecial. Aawsnl Pcnintlula; ~.al!r.. I : G l W l ,  hy 1' 1 i. Gmlint.. 
Rnltrmon Quadmngle. !+ward P~ninsula; emltx. I :6?:101); Ilp T. (i. ( ; d i n e .  

Thp F<)llawin~. m a p  arp Enr sale at Zri r m h  n ropy, or S E T ,  p-r hundrr-rl: 
Beward P~ninaula, northwwt~rn pnrtion of, tt~pncmpl~ir wrlnmissance  ot; m l p ,  - 

1:ZWMlO; 11 T G. G ~ n l i n ~ .  
S-rrl l'Ivirwn?it, -ntlrthwlatrtl~rn pponion of. to-phic rcmnnnimnrr of; ~ I c ,  

1 "KWK); Ily T. C+. C;orrl~nr. 
' 

&ward P l ~ l l i I l ~ l ~ ~ ~ ,  m~uthvri~ prtinn or. toppphir  imnuahcp of; d p ,  

1:z 'W:  Ly T. G. tiertllne. 

Watergl~pply investigntinnn En h b k a .  1906 and ZM?, hy F. F. Hennhsw and C. C. 
Cr~vvrt. II'ater-Supply P n p r  5 1 .  21 A, lW, I:jR pp. 

Gmloqv o i  thr arrq tr-l)rawntcrl 4m-i ~ h r  Snmv nnrl G r a d  CmtraI Special m a y ,  by 
F.'A. Mllffik. F. I, .  I l r * ,  xnri P. S. Smltlt. 

G e o l q  nl thc a m  rrprw.nt~rl on thc Slrlrunan and Cagndepng Special map, ky 
P S. Smlzh. 

T h e  Ser-1 Prninsuh tin deposits. It?- .in Knopf. 

A reronnu'uaonrr fmm Fotk namlln to Kotzcbup Sound, Mash by m y  of h l l ,  
6nnnt1 .  Allm, and F i n n ~ k  rivers. tly JI'. c. hfenrlenhall. hfpasionnl P~prr  
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