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PREFACE. 

The investigation of the mineral resources of Seward Peninsula 
from 1899 to 1906 was mostly of a reconn~ance  character, the 
work ha* been done in accordance with the policy of learning as 
much w. possible of the distribution of the larger rock groups and 
determining the general laws of the occurrence of the gold before 
attempting detailed surveys. IComover, as the cost of detailed sur- 
veys is at least ten times as great as that of reconnaissance work, it 
was considered best to devote the inadequate funds available t o  
remnnaisaanws, because these yielded results about larger areaa 
and therefore benekited the greater number of prospectors. With 
t h ~  close of the field season of 1904, however, reconnaiwance sur- 
veys had been carried over the entire peninsula; much had been 
learned regarding the distribution and occurrence of the pluer gold 
throughout the mining districts; and the kin deposits brtd been a 
subject of special investigation. The reports on these mrveya, 
'though of a, general character, have been of value to the mining 
intewta. 

It was early redimd that in a field which is geologie~lly so camplex 
and which presenta so great s variety of economic problems, definite 
results wuld be obtained only by the most detailed studies; and 
preparations for detailed work were therefore made in 1904 and 
1905 by the topograplzic survey of certain areas on R 8cale of a mile 
to the inch, with 25-foot contours. Detailed, geologic work was 
begun in 1905 and continued to the close of 1908, the results of thesre 
topographic surveys being nsed tw bwe rngps. Naturally, these 
studies were begun in the mas of greatest proved economic impor- 
tance, and in the &-st two years a belt about 30 mila wide extand- 
ingirdand from Nome to the Kigludk Mountains wm covered. 
Unfortunately, it was found that this field waa geologically so com- 
plex as to make it impossible to solve many important problems 
until more work had been done in adjacent areas, and the publice 
tion of the report on its geology was deferred until larger districts 
could be surveyed. For this Teason the present report on the Sol* 
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10 SOLOMON IWD CABADEPAGA QUADBANGLE$, ALASKA. 

mon and Casdepaga quadrmglea is published befae that on the 
earlier work in the Nome and Grand Central quadrzngles. Facts 
developed in this later investigation will neeemit ate some revision 
before the work in the Nome region can be presented in proper form. 

As it is important to establish the geologic relations of the area 
here treated to the entire region, considerable apace; is devoted to a 
discussion of this subject. It is believed that t b  account of the 
general geology of Seward Peninsula may also =we a useful pur- 
pose by presenting concisely results of the work of the last decade, 
now scattered through a number of different publications. The 
field is of special importance because Seward Peninsula forms a 
link between North America and the etlsternmost part of Asia, from 
which it is less than 60 miles distant. 
The most important result of Mr. Smith's geologic studies, m here 

presented, is the proof of great complexity of structure in the mete 
rnorphic rocks. Recumbent overturned folds and extensive thrust 
faulting, such an he describes, may have been suspected by themarlier 
workem in this field, but no proof of such complexity waa obtained. 
Mi. Smith's work removes this province from the tectonic &Id of 
simple local clms folding and regional metamorphism, to which it 
had been assigned,-to one of Alpine complexity of structure. Thb 
fact throws a doubt on the stratigraphio sequence as established by 
the earlier neconnajnssnce aurveys, and h a 1  judgment on the euo- 
cmion of tsmnes must await further investigatiom. 

The results hem pmented confirm the suggestion previously made 
that the contacts between heavy limestones and schists are in many 
places loci of mineralization-a conclusion which may have far-reach- 
ing economic importance. Of perhaps greater importance for the 
special area under diacuusrrjon is the proof that a certain formation, 
made up of quartsits and quartz slate, is very generally .mineralized. 
It is in thh formation that the quartz vein of the sole pruductive 
gold lode mine (19U8) of Seward Peninauh occurs. 



GEOLOGY AND MISERU RESOERCES OF THE SOLOMON 
AND CASADEPAGA QUADIIAYGLES, SEIVARD YENIN- 
SULAt ALASKA. 

Rwonnabsame8 in iSeun~rd Penimh.-With the close of 1903 the 
8mt period in the geologic study of S w ~ r r l  P~.nimula eaplg to an 
end. Tlzis period has been de~oted  trr the reconnai.ssanw of the 
region, which up to tha t  time was but vaguely h u m .  In the fa11 
of 1899 Bmoka and Schraderc spent a few weks in thpl e o n  around 
Xome and laid the foundations of t.he subwquent work. In 1900 
Broob, Collier, Richardson, and MendenhallPb working in diff~rent 
araas, covw~d pmctieallp the whole southem part of Seward 
Peninsds. 
In 1901 the r~connaiwanr~ studies were continued by  collier,^ who 

devotd the f i ~ l d  season to thhc northw-m part of the peninsnls. 
During 1902 no further work was undertake.n in Sewsrd I'enimula, 
but in 1903 Moffit viaitfd the northeastern part and thus corn- 
plcted the p~liminary study of the 20,000 square miles of the 
p e n i d .  

Each of these geologic parties was E L S M W ~ R ~ I  with a topopphic 
perty, 90 that each sesnn" work r~sulted in the publication of m a p  
far the are- covcred, on the acalo of 4 miles t~ the inch and with a 
contour interval of 206 feet. The 1?NW map of the mathern par& of 
the r ~ d o n  was made by E. C. Barnartl, W. J. Peters, J. G. Hef t ,  and 
D. L. Keaburn; the 1901 map waa pmpsrwl bp T. G. Gerdin~ and 
D. C. Withempoon, and the topographic work of the 1903 evd i t . i on  
WM done. hy 3fr. Witherspoon. Although containing slight ermm, 

&Wn; P. r., d B m b ,  A. H.. %Urn* m w th.  hp IEmm gold regiw, h k m ,  a 
pubUWhmoltbc U. 8. -6-ey. I-. 

b R r w k ~ ,  A. H.. R k w  C. B., C o k ,  A. J., .ad YmdmbJI. W. C., R m m m b m u m  in mp 
Horns md Nmrm 54.r rrllmw, Al-ka. a sywcfal pubUcartm or thr T?. 8. nml. Sumep, 1% The 
E b l o m o n J = d ~  pelon of tbtr work mw douc chkdy br 6. B. Rlfbsnlsoll. 

t Golllff. d. J . Rrcotlrd%,*ancp 01 thr oorthresrrm p r t h  of &rd Ymbjah .  k k k  Pmt Paper 
W. R. Cml. Bumq- So.?. lm2. 

r ~orrrt,  F. H., ~alrhvm E O I ~  p~ &mrrl ~miust~h, w: BUIL IT. 8. ad. B- NO. zri, 
lm. 
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these maps are the standard maps of the region, and so far trs b war- 
ranted by the d s  show ita principal features. 
In 11903 a specid investigation of the placem of the southern and 

northwestern parts of b a r d  Feninsu1s wtls undertaken by Collier 
and Heas, and the results were published' after comiderabEe delay, 
with the addition of notes on other parts of the region by Bmoks and 
&em. This publication is the most authoritative one on Sewad 
Peninsd~ geology and mineral resources. 

DdaiEed mirueye.--With the close of this initial atage of geologic 
and topoprttphia mapping there arose n demand for mom detailed 
information about the wonderfully rich placer camps which were 
yielding each year milIions of dollars in gold. To meet this need, 
detailed topographic mapping of the Nome and Grand Central quad- 
rangle~ on the scale of a, mile to the inch and with R conbur internal 
of 25 feet wm done in 1904 and was foUoweii in 1905 and 1906 b S detailed geologic ~tudies. In 1905 the Solomon and Ctwadepa@ 
queclranglea were aurpayed on the same scale by T. I;. Gerdine and 
W. B. Corse, and i t  is the geology of the area delineated by these 
maps with which the present report deals. 

The geologic field work was done in the smmner of 1907, when 
practicaIIy the entire area was covered. The scientific corps of the 
p&y consh*d of the aathon, F. J. Kate, and G. L M a y .  The 
active work commenced on June 20 and continued uninterruptedly 
until October 1. Unfortunately one of the members of the pmty 
was slightly i n j d  during the aeasan and: withdrew a month or so 
before the close of the fieId work On account of tb dmrease in 
the party a smLt portion of the work was unhished and it was 
neceasav to Tisit the region again during the &Id amson of 1908 to 
complete t.he geologic mapping. The party was able to move freely 
with wagons along tbs larger stream@, so that none of the rigors of 
the esrly explorew were encountered m d  no more hardship wm 
experiend than in field work in the States. 
Looation o j  the puadramg1tx.-The Solomon and C d e p s g a  quad- 

rangles cover s land ares of about 470 square mas ,  extendmg fmm 
latituds 64' 30' to 65O north, and from longitude 164" to  164" 30' 
west. Pigure 1 shows the location of the two quadranglea with refer- 
ence to  the rest of Sward PankauIa. 

3Vam.-The name of the Solomon qudrangle is derived from 
the rivm which nearly bisects ita area. This river, it is said,° was 
originally named by Pierce Thomas, who ataked the discovery claim 

eColl*r,A. J., ~ F . L . , B d t h , f . & . , ~ B m c r ~ A h . a , T T h t g o S d p ~ ~ ~ d s a r a r d ~  
BUla. Aid BUIL V, B. Cml. B w e y  Na jas. lWB- 

B Y o a t ,  F. E., Et&, F. l& md BmIlh, P 8 ,  The g w w  d mlaaJ m o d  tb IPm M W 
Central quad-1~: Bull. U, @.Om1 Swey.  la p r e p s r a l o ~  
t~lller,d.J.,Hass,F.k,~,P.3.,d~wts,d.H.,B~U.8.Oed~No.~1908,p.~ 



on it in June, 1m. Bmoks and Scbrsdler a state thet it bore ih 
p m t  name in .%pWmlwr, 1899, and was the seat of mall rnininpt 
oprstions. Ln the 11300 w p ~ t  Brooks give8 the native name hs 
Ongutuk, slthou~h he uwa the name Solomon in hia text. J - 

The mouth of Mornon River affarcla as good a lwntion for a town 
asanpothrr plsce in the immediatr! w o n ,  for boa* can discharge 
their freight fmm light~str on the bewh ~ n i I  the broad ~ e v e C f l o o ~ l  
valley of Solomon River ~ i r m  ii ppathm~ into the interior. 
In consequence, a town baring thc nfimp nf Solomon has sprung up 
there. In lno3 this place wss matlc n postofice and at prcs~nt  
han R mrniwcpkly mail aervice to  and fmm Nome. S t o r ~ s  have b ~ m  

opened, at wlich eupplics rrf all kinds can be pumhaeed. The tam 
hna hen mare or lem d~wrted lately, and probably not more than 
fifty people were living t,h~re. durin~ IPOR. 

The oilp other tom in the area is Dickson, which was named for 
T. W m n  Dickson, of Xevr Pork. I t  is d k c t l ~  o p p i t e  Solomon, 
on the nmt hank of the river. Dichon i s  ths co:oast~1 terminus of tlre 
Council City and Solomon River Railmad, and all of its industrim 
and inhahitants are conn~cted with tho railroad. Its entire popula- 
tion d m  not exceed 50 prsons. This gettlemeat naa establishd 
in 1903. 



The C d e p n g a  qu~drangle o m  its name to  the river which flam 
fmm its extreme southwest corner diagonally across it to the north- 
east mmcr, where i t  joins Niuklnk Rivm. On the pap accompany- 
ing the IF99 re* of Brooks thia river Sa ~irguelp fndicnted and 
nnmed the Kfi~hatok; but on the msp in the r ~ p o r t  for loflu it i s  
called thp Koksuktapttga. ThiR was eventually softenccl into Cwtl- 
dep* hp tlie United S t a t ~ s  Geographic Board, The word is 
undoubtedly of Eskimo origin, but its true rn~anin~ hns not been 
detemin~d.  It is sumested, however, that the Iast part of it means 
"mouth of the river'' and the h t  part "loon," so a free translation 
m u l c l  be "the river with a loan at  its mouth." 

Acknm7tdpmts.-To those who have contributed to the work, 
either dir~ctly or indirectly, aehowledgm~nts sre due. To the 
minprs who hwe facilitated the studies of the mineral wealth of the 
ares the writer desires to ~xpress his thanka. Tp his geologic prede- 
cesgors, who, in the face of great difficultj~s, hare left such cnrluring 
records of thpir persistent endea~or' and penetrating insight, the 
keenest apprrcintion and respect is p ~ i d .  Although eome nf thrir 
mnclusion~ may tw questioned, it is always with mamiration that 
one scratinizes their work and notee how closely they have outlined 
the broad general features of the district. 
Tn the field work and in the compilation of the data in the office 

&he oharvations of F. d ,  Kntz h ~ v a  hw'n of p a t  ~wistance, He 
made a11 t h ~  m i m o p i c  studies of the different tarks ~ n d  supplied 
the description of many of the productive placers from his field notes. 
Hia contributions to  the geolqgc maps can not bo specIfical1-r defined 
but consisted of daily trnrrrses and obsemationa in all p~r t s  of the 
rcqion. 

OE0URAPHT AND GEOLOGY OF' BEWARD PENINBULB. 

In order to @in s c0-t idea of the problems involved in the 
study of the small ares which forms subject of thin bulletin it 
i important to see this region in its relation to the whole of Sewad 
Peninsula. It is Cherdore desirable to  point out the large features 
of the whole province before taking up tho details of the R P P C ~ R ~  area. 
In the ffillnwing review it is not intended to  revert t o  t h ~  v~rious 
chmnolo~ic gtages by which the p e ~ n t  intexprwtations havo been 
reached, hut rrtther to wet forth the present hliefs concerning the 
geology and geography. 

The main ont.hee of S ~ w a f d  Penin~ula are well &own on the map 
pmviausly r e f ~ m d  to {fig. 11, so that further r ~ f ~ f e n c e  to thme 
chsractm is unaecenasry. But the relief of the surfaqa is not shown, 
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and it is proposed to devote some space to a description of the various 
geographic pm~inces which are noted. 

There we three distinct provinces: The first a lowland skirting 
much of the coast; the aecond an elevated regian with a relief up 
to abaut 2,000 feet; autl the third a &It of mountains with maximum 
elevation of 4,200 feet. Although presenting them t h  different 
types of land forms, Sewnrd Peninsula as a whole may be referred 
to the Cent,r~l Plateau Provinr~ of Alaska, which lies between the 
Alaskan or Pacific mountain system on the south aud the Endicott 
or Rocky Mount kin ~ystern a on the north. 

COA8TAL PLAIN PROVINCE. 

The lowland pmv&ce, which forha a girdle around almost the 
whob of Sew& Peninsul~, shorn-a hy the chmtraeter of the material 

. of which it is composed that it was made by tho depa~ition of river 
and marine gravels on the floor of the sea and was subsequently 
uplifted, forming a coastal plain. The coestd-plain province shows 
but slight relief, nowh~m rising more than 300 feet above tho ses. 
Its continuity is hero and then: interrupted, as at Topkok Head, 
Cape Nome, and Cape Prince of Wales, where the wcond province 
forms the shore line. It is of recent origin, for as yet hut little dis- 
section has been effected hy the various stream9 which extend w,c.mss 
it. The surface is covered with a rayk growth of g r ~ 9 ,  11ut tmes 
or even bushes are entirely wanting. on the interstre~m &mas, while 
stunted willows and alders form only a narrow fringe along the 
watercourses. Its width varies much, but nowhere is it more 
than 20 to 25 miles. 

The coastal plain in different places showa difFerent stages of 
p w t h  and of destruction, and it has been affected by different 
amounts of uplift, depression, and erosion. On tho whola the 
northern cowt seems to have been quits recently depressed, aR is 
shown by the drowned lower courses of Serpentine, Goodhope, 
Kiwalik, and Buckland rivers. Evidenm of this recent depression 
is, however, wanting on the south shore, and the suggestion is made 
that an o p p i h  direction of movement is indicated. The differ- 
ence, however, in the strength of the eroding agents its such that no 
positive sttbtemnt can be made. The sout h r n  c o a ~ t  shows in its 
mope smoothly swiqing coast Jine and abwnce of oflshore reefs a 
later stage than the northern coast; but in the northem are& the 
force of the waves ia much less, owing to the smalbr size of tho 
water surf-, so that emion ought to he lass. It is, therefore, 
impowible to determine without closer study than hrts yet been 
practicable, whether the less eroded form of the north -mast is due 

*Brook, A. H., QewmpW sn3 geology of A l h  Prof. Paper U. 13. QeoL Survey lo. 45, lm, 
PI. MI. 
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to the more recent disturb~nce of that district or to the lexser ~ffidency 
of the eroding agencies. 
In a few cases the land fom pmaems s trace of past renditions 90 

that one may remnstruct in part the former ma level. Such a Eca- 
turn is presented near Nonis by the law sea-cut cliff at tho b ~ s p  of 
which occurs the "second beach." Again, the terraces or beaches 
which occur along some af the streams, m for instance Hmtinp Creek, 
allow of no other interpretat.ion than arreshd or rwivetl stwarn 
cutting. In the main, however, tho past history of the camtal 
plain is better r e d  from the m~terials of which the plain is e o a ~ o w d  
than from the surface form, for it is known t h ~ t  many of the cnrli~r 
episodes have hen effaced by auhscqul~nt depce~ion m d  the d e w  
sition of new mshrial. 

The fwt that the cas8td plain f o m  a fringe around almost the 
whole peninsula has hnd m important bearing on the comm~rci~l 
development of the region, for it is characteristic of coa.7tal plaina 
the world over that they dord no harbors f ~ r  wnn-going vpsseh 
save under very specid conditions. With the exception of For t  
Clarence Harbor, there b no p1m where large ~essrls may lie in 
safety and dischwge their cargoes. In eonsequence, the cost and 
danger of nlarine cornrnunieation is p a t  and svery year records new 
losses of proper@ ancl life. 

By fm the lmge~ part of s w a r d  Peninsula fdls into the second 
physiographic division, the plateau province. I t  is characterimd 
by more or lms elevated country, much dissected by atrems, so that 
only a s m d  portion of the upIantl is preserved. Collier has divided 
the plateau pmvinco into two portions, one l e g  north and the . 
other south of the mountain axis of the penimula. The southern 
portion ha d~soribed as fol lom: 
To the south of the mountain8 ie, rn ~ l & y  m f g t d l  g highland maqwhoee rrummita 

mnge from &DO to 3,000 feet in elovation. Tho alopaa of thh upIand aro in many 
placea braken by we11-marked bencbsa which up to an aItit11de of 800 feet are plainly 
dua te etneam m i o n .  * * Thi~  highland atea iA wentially one of irregular 
tnp~raphy with no weU4efined eystom of r i d ~ .  The water coumee flow in b& 
deeply cut YBIIBYR w b ~  uLIpeq wend grarIuully tn the dividea. The aummite are 
rounded, but are broken, by numcroua rucky knobs, many of which are carved into 
fantastic shapee. Thosa ctlst~llated perah ~ r s  very charactetistic featurm of the 
topography and their preservation plainly iudicatee the a k n c e  of d o n a 1  glacia- 
tion * * . The genera1 trend of the I q e r  vnlloys ia  north aod south, and 
fhw block out b& r i d p  w b m  margins am ~ml lopd  by the minor tributaries. 

o ~ w , A . $ . , ~ d . , ~ l d p l s c a r s o f p a r ~ o l ~ w u d  P8nlnaula: Bull.U.8.Qml.BmyNo.8a8,19a&, 
p. 16. 
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The northern ptabau provinc~ is rl~qcribed by Colliera m f01Iowa: 
Tkh upland, like the airnihr one to the muth, ia cbmterized by flabtopped r i d p  

end hiIls risiw in altiti~derr ranging from 6(#1 to 2,Wl feet. Here, too, t h ~  monotony 
of the summit l e v ~ l  is bmken Ily numerous minor peah of img~ lar  form. 

Collier his identXed t h  differenk s t a g g  in the cleve1opment of 
thh upland portion, ant1 has n a r n ~ l  them the Nuluk Pla~at~au, the 
Kougamk Plrtt~rtu, and the York Pltlte~u.~ 
In t,he platew~ pmvin~~.  there are numerous large lowlmd arew 

whose mode of Format.ion is in doubt. A typical baain of t h i s  sort 
is lolznrl on the central part of Fish River, where there is tan ~IIipticaI 
lowland 30 miles l o n ~  mtI 12 miIes  wid^, surrounded by hilIs rising 
from 1,000 to 2,000 feet above its level. The stream Ilas cut n nar- 
row outlet with s floor not more than a ~ P W  hundred yards in width 
lead' i  from %his basin. There are perhaps half a dozm similar 
basins distributed through different parts of the peninsula. These 
have bran called "hash lewlmds" by Brooks and nttribubd to Iord 
deformation. 

Throughout the province the general features are the mme, 
although t,he details vary widcIy; and while three erosive  interval^ 
have been deciphered in Z.hhe western part of tho peninsula, other 
workers in other port.ions have not been able to trace such a number 
with so much msurance. It is, howe.vtr, a point wl~irll will ho 
treated in more detail In the later chapt~rs m the special area with 
which thia roport in most diwrblp r.oncem~rl, 

In the description of the plet~au province it hm already been 
atattrd that several of the so-called mnuntnina of Sward Peninsula 
am simply part,ions of a plnt~au surface that have ecquim<l some 
isolktion and relative relid by the proceascs of erosion. Tllus the 
York Mountains would appettr to mark by their summits the former 
elevation nf tho Nuluk Plateau ant1 tn 11nvo been carved fmm it hy 
streams. Such remnanta of rt plstortu can not rightly be consiciered 
mountaina. If, themrore, this claw of mountains ho ~.xclucled, there 
appear to he only tllrne rl  istinrt mountain ranges in ,%ward Peninsula, 
ant1 possibly this numllcr shoulrl hn rlecmtlsed t o  two. The two 
ranges which appear worthy of tho namo are t l~a  Kiglutrik-Ikndaleben 
Range and the Darhy Rango; the tlinl comprises the highlends 
which form the divido betweon Kiwalik and Buckland rivers. The 
ebvtttion of the last n ~ r n ~ t l ,  howevor, ~ iowh~re  exceeds 2,600 feet, 
and it probably averws  consiclorably leas tllm 2,000 feet. 

a too. OIL. 
bColltar, A. I., lI4mn-n- of the northmtsrn porth  of bawd Peabeula, Aleeka: W. Papar 

B. 8. Clwrl. allmy h'o. 2, pp. m. 
4W-Bu11.43S10--8 
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The Kigluaik-Bendeleben Range, although bearing two names and 
dthough trenched across by the Kmqaeya ,  is presumably one cm- 
tinuous range from a pnetic stmdpoint. This range has an averap' 
height of 3,000 to  3,500 feet, the bighest points being somewhat over 
4,000 feet. Thm forms sre very ragged. O n  the northern ~ i d e  of the 
Kigluaik Mountains the steep face overfookix~g the Eiruagam~ps nets 
suggests by its abruptness n fault scarp. If it be such, the history 
of ttieso rnovntaine ha3 been more complex t b n  has generellp been 
beli~verl. Tile continuation of this fsult, however, appears to be 
w ~ n t h g  along the flanks of the Hendelekn 3iountains. The s a n p  
seems to be chamterimd by a s i n ~ l e  main ridp; that is, the slopes 
culminate in a antinuous dividp containing all the I~ighest pin t s ,  
with no other eqaallp elevated ridps n~nning mom or I~.ss parallel 
wit11 it. Tllis ridge line is fsirly stmight nn(1 exhibits hut frw i m p  
laritiss. Kcar the lread~ of the larger strcams the diride hn.q 1 w ~ n  
pust~fid over into tho t e r r i t o ~  of thr ~rnallpr streams on its oppoaite 
side, as, for instance, a t  t 1 ~  Iieds of t l~e  &find Gntral River, Cobble 
stone River, and Canyon Creek. The amount of punt1  e i n ~ t l  in 
this wmy by t,he atrerrmn h s l i ~ h t ,  s? t l l ~ t  no capturns of Any l a p  
&mount of drainage arfa ham h e n  eflectetl. Tn p n r r ~ l  tho r a n p  is 
umymmetrical, wit11 the culmi~~sting p i n  ta ntbarpr the nottl~ern 
rtbrupt side than the wuthern more pnt l r  slop. 'rhis is particllE~rly 
noticeable in the Kigluaik h.lountains, arrrl i~ not rn WPII marked in the 
Bend eleben hlountains. In the I ~ t t ~ r ,  the paition of the line! joining 
the highost points is nearly symrnetrirally plmtd; h o w ~ v ~ r ,  tlre 
information available conwming the poprrphy of tho R~nde l~brn  
Mountains i much IPSB complet~ tElun thnt concerning the Kieluaik 
Mom tains, 
In the Rigluaik Mountains in the recent peat glaciers occupied the 

e&ting s tman vallpys. So numerow wpre those valley8 that they 
were separated only hy narmw ridps. In conwquenca, the wanting 
of the walls by glacial prosion and l)p the pnoral proceases of weather- 
ing haa psorlucetl a series of knifo-rclgnd c l i v i t l ~ g  which presplrve prao- 
tically no trace of the preexisting topography, and hm rendered the 
reconstruction of the c~rl ier stn~es i n  the topographic development 
of these hills prsctically impossible. 

The knifelike character of the ridgca is perhaps the most strikmg 
feature of the mountains fmm the txa~&~eler.'s standpoint. Often 
there is not even a flat area wicla enough to  walk on, and sometimes 
pro,- can b m d p  only by walking astride the crmt line aa one 
would the ridge of a steeply sloping houm roof. 
In the patr?r portion of the Kiduaik-Bendeleben Range no trees, 

am found. The temperature, the steepnew of the slope, the abmnce. 
of soil, and the etrong winds prevent extensive growth of vegetation. 
In the valleys, mpsciaEEy t h m  with flat flmlzs, some bwhee and planta 
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are found. In the western range the bushes consist exclusively of 
willows and alders which never exceed 10 feet in height. Farther 
east, however, in the vdleys of the Bendebben Range, some stunted 
spruce add variety to the view by their spire tops. The spruce, 
however, are generally mall, being seldom more than 20 feet high. 
The second distinct range ia the Darby Mountains. This is one of 

the least known parts of Seward Peninsula. Brookq in 1900 was 
inclined to consider it as the continuation of the Kigluaik-Bendoleben 
Range, but the data on which this determination was made were 
acknowledged to be insufficient. Moffit has, moreover, in a later 
report based on a study of the Fairhaven district,a thrown some doubt 
on this interpretation. In this report it is stated that the period of 
east and weat folding marked by the Kgluaik-Bendeleben Range 
preceded a later period of foldk in which t,ho pravailing direction of 
folds waa north and south. The general direction of the Darby 
Mountain structure runs north and south, and from this fact it was 
argued-that the Darby Mountains h l o q e d  to later data than the 
Qluaik  Mountains, which mark the earlier deformation. It is a 
question how far this argument will hold, for it has not bwn definitely 
shown that both foldinga we present in the supposedly older r w  
and that only one is shown irr the rmge which is wumed to  be 
younger. 

From the present meager information concerning the Darby 
Mountains it is believed that they present no remwkable topo- 
graphic features. They seldom rise to over 33,000 feet, and theif 
average height is considerably less. Occmdng as they do much 
farther east than the Kigluaik-8endeIeben Range, their valleys hwe 
more timber but their ridges are bare and rocky. Glaniation of the 

-valley type haa sharpened tke mountain feat- and produmd 
rugged forms even in this relatively low ranp. 

GEOLOGY OF SBWbBD PENIHBUXA. 

The oldest m!ks of Seward Peninsula are p e k e s  which were. 
formerly includod in the so-called Kigluaik "series." Mofit, b who 
has most recently studied this group in detail, has worked out the 
following sumession : 
The Kiglluaik group sa aeen in the ragion of Mount O s b m  cmprisea three principal 

mambem-a b a d  gneb, an overlying heavily bedded l im~tone,  and an upper member 
consieting of a p t  thiclmem of achkte and P few thin Ihmtone beda. The loweat 
member is found at the baae of Mount Osborn, and conbta of a biotite gneiss cut by 

a Momt, F. H., Fdrbavm gold pl- of &ward l ?mhuh Bull. U. 8.04. B m y  No. 247, lm, pp. 
m 7 .  

b Bw Mofilt, P. H., Hm. F. L., snd Emith, P. 8.. W"gy of the Noma a d  Gmnd (lentrd -sa 
(in prepamtron) for further det8lle. 



m y  inttumvp maawe. These rock* are minded together in a moat intimate way. 
The lighdcolomd p h i t i c  pottinnn c~perially are dtawn out a ~ d  folded and &ow a 
ael14eveIoped flaw structure. The gneim ii. a dark, cwmqgnioad w k  with a Iargp 
mount of birdie and forms mom thsn haIl tho vertical section of Mount Os-. 

The comely qetal l ine lirne?itoneoverlying the g n e k  has a thirhees of 800 to 1,W 
feet and b well seen on the ML  id^ nt Mount (hborn, where ite full t h i c b m  ia 
e m .  In the c e n h l  mountah m m  i t  litw Cn s horizontal p i t i on ,  but on the 
south and east sad pcmilb14. on the nmt and north it dipe under tho schhtr. 

The limestone givm Rnme of the mmt ~ t r i k i n ~  tupu~rsphic Imbi~m of the region. 
Z t  T o m  the uppetrnmt prwipitoua s l o p  of Mnunt URl~nrn, on whwe tap, however. a 
mat1 schkt m m  still remtli~ja; and it mpa the lower atlmmita to the north where ih 
white cl ib stand out prominently. E x p m u w  am I L I H - S ~  much mthered ,  the 
cnlmhling debris falling in  mall ta1ue  lop at the bwe of the Idp. While this 
limestone hae been aubject~d t r j  aItmtion in vwioue wayeand i a  entirely ~ecryetabizwl, 
it d c e  not show the secondary minentls found in mute of the thinner limeatone b e h  
of the (over1 ying) series. 

Directly over the limmtone d Mount  OR^ ia a pelat thicknom of bmm weather- 
ing biotib mhia which hm a southerly' dip and forma tha whde northern elope of 
the mt-west ridw south nE that mor~ntah, A thicknms of not, lcm than 2,500 feet. i s  
there exposed. 
The schist is unually k e  p i n e d  and with rather a ~mnoth clwmg~. Biotik i s  

the compicuciua mmemt. Large wd garnets are not infrequwt. Locally graphite is 
developed in numeroue small flak@. The brown color by which the outcrop may 
bs diRtinguiahed at considerable dismcerr ia duo to & ~rnall amount of iron oxide 
raulting from the waathorin~ nt iron-bring  mineral^ in hhe mhi&. Thin dikw and 
slilla of came pegmatitic granite are froguet~t, and l a w r  mamap of R n a ~ ' n d  mite 
hava been intruded. 

Above the brown weathering srhht comes more biotitic d i n t  which is uwUy 
highly BiIiceoua and may w i b l y  wprewnt dtwed mdetonee of quartzit=. Still 
higher, forming t h e  upper part of the &m, are bed@ oi RtaumliC, biotite RFM, md 
black siliceous grspbitic beda. Rtaumlib schi~t wea fount1 in the uppet part of the 
Kiglmik group wherever the wriw waa obeerved. The black graphitic be& am 
irregular in their areal dialribution and exmedfagly' variable in thickam, being far 
mow prominent e e ~ t  of Buffalo Creek thm west of it. Tho black graphitic whist ia 
a hard, Riliceous m k  with platy c l e a q e ,  and ia cntjrelp di~t inct  from the graphite- 
bearing scbiet overIying the heavy lime~tnne. In the fnrmtv the carbonacmm mattar 
i s  preaent as h e  dust ihmughout the m k ,  wbile in tho lattm gmphite occm as well- 
dehed males ot flakerr. 

These black be& were coasiderad by tbe earlier workem to bo entirely dietinct 
from the Gigluaik gmup and were given the anme Ruzitrin ''&#.'"It is dificnit 
to determine exact1 y the relation between the two, bllt in the Grand Cmtd region 
there can be no doubt btt  in Rome plww the thinner beria are entirely conformable 
with the biotite whift with which they are intarbeddcd. 

From evidence obtained altmp Ruzitrin River nortbeaat d the Kkluailt Mount- 
when3 the black bed8 are best ~ I e ~ ~ e l o d ,  D w b a  conaidamd their probeble rebtion 
with both the undedyiw biotite echist~ and the ovcrlyin~ Nome p u p  to be one d 
uncenformity, bnt stafm that the evidence is not conclu~ve.  

Thin Limeston- appear In p l w  in the whim of the Kigluaik group, but ars not 
SO nwmmw aa they are in the flame p u p .  The limmtane bede invariably 
much altered. They have h o m s  .~lrarae, crumbliag marblm, d in p k e e  contain 
madary minerals such: rn ~pkel ,  mlncolite, and a little brown mica. Thm mjn- 

r Ln tha C a p  Noma mud Nmtoa Bey m&nS, A lma,  la 1800, ptrbbttm Of the 
Udtsd Statm Ceol. B u m ,  lWl, p. 23, 



r m l n  r w e  found in limestonerr which ham been highly- folded, and wee M a t e d  
with mnitir intruPiurs. 1,imwtnnr M a  in the upper psrtot the Kipluaik p u p  are 
I- s l t m l  than in the I m ~ r  part, and the wondan- minerala mentioned a b o v ~  w e e  
IlOt mu.  

From the foregoing atat~n~ents the following column ot: the Krp- 
luaik group m a  be dednc~d: 

I Black graphitic echiata. 
Ftaumlitic whist. &him (2,500 fwt) . . . . ... . Tlichly silimue, very biotitic schists. 

Ri&mik p u  I$rom-wmtherinr biotite p~hi&. 
Limwtone (800 to 1,000 f~et).lIea\~ cp~talallinr limestone. 

Gneie~ (MO feet). . . . . . . . . . . m e i m  with mnny intrueivea very in- {' tricatel y fnldcd and " kncadd ." 
There Beems to ha withnut any doubt an unconformity b c t w ~ n  

tho gneiss and the limegtnnc, and tllero may he an unconformity 
betwean tbe upper two ~ubrlivininns of the wllists. Although it has 
been stated that the twn w e  mnformable in the eastern part oi the 
Brae, studiod by Moffit, tho fact t,hnt the black schists are nnt found 
so abundantly dev~.lopcd in the weatern part of the same area sug- 
gests the po~ibilitg of an emvioa intcrvnl either before or after the 
deposition of tho bIack graphitic  chia at, or possibly two erosion inter- 
vals. This is a point, I~owever, which can only be ~Ietennined by 
further detailecl ~ tuc l i e~ .  

Although nowllere ~lsc! in tho penin~llla  ha^ the work been carried 
on in S I I C ~  detail RR in tho Mount Osborn-Grand Central rsrea, 
it mpmR P n ~ ~ i h l ~  t o  [Ielimit the r~gion occupieci by the Riglusik 
group. The geologic mnp (PI. 11) shows that the Kigluaik group 
l o m ~  tr h ~ l t  t~borrt 1.5 rnilrs wido stretching from near the coast 
.hctween Tisuk C'reck nntl IJenther River in a nearly due east direction. 
About 60 miles p a s t  the rnnpc which forms the topographic expression 
of t h i ~  v;up is h r t ~ c h e d  by the Kruzgamep~, and the g r a ~ ~ l s  of t l b  
strenm covw the country to such n depth that no exposures of the 
beti mck are arorded. n~ponrl  this water gap the Bigluaik gmup 
continups to form the country rock for R distance of over 60 rniIes-- 
as fnr rrs the h e d  of Tuhutulik River. 

R~yontI this point the continuation is not obvious, for the surveys 
haw h r n  V P ~  lrmty. Tt hns been suggestpd, hnwover, that the 
K*lusik p u p  bends southward and forms the  country rock of the 
D~rby  Pminsula. Mendenhall" has definitely stated that: 

Northwest of the h b j  m8w [of pranitoid mh], bur mepamated from it by a broad 
beit of s c h i ~  m k s  and d l ~ \ ~ i u r u ,  ia another hip prani~ic 8% l j n g  south of the 
upper Hoyuk Valley. Oral?- the M m  d this m w  were touched at ono or two 
poinu, hut here it  does not exhibit the dioritic p h w  which marked the Dathy mses, 
hut appears gfi a simple biotite p n i ~ .  

* R s m n n b m u  ot ths bps  Some mnd H d m  Bmy r@om, illsslrr, i n  lP00, aspsdal pblkatm ot the 
Vnlted SmW Cmgbgid m, 3W1, p. Zac 



It would seem safe, therefore, to tonaider that the snstern end 
of the Kigluaik group does not mmect with the r a c k  at rape 
Darby, and on the map the two areas are disconnected. 

The topographic expression of the Kigluaik group is almost always 
mountainous. The highest points in the peninsula, Mount Bend* 
leben and Mount Oshom, are formed of this group of rocks. These 
mountains, nlthongh in few places rising to more than 4,000 fert, 
hsva been the seat of pllst glacirttion and have very rugged forms, 
pr,tactic&Ily their entire surface being made up of Iedges. In conse- 
quence vegetation is even more scanty than in the other parts of the 
region. Owing tcr their remoteness and ~eclusion, wild animals are 
more abundant in the hills than on the lower ground t o  the north or 
south. 

NOME OROUP. 

According to both Moat and Collier, the next overlying rocks are 
the Nome p u p .  The description of this group by the former a is 
ws follows : 
The Nome p u p  c o d  d d y  of d i m ,  but limeatonm are present in most of 

thearea, and are impwtant in m w d  partcil of it.  Calcmua whist or impure ~ c h i a t o ~ e  
limeatone is locally well mprpsented, and it is frequently of such a character aa to 
loere one in doubt whether it ~hould be rrmppsd an limestone or as mPChiRt. 
The different kinds of whist may be brosdly clmi f ied  as chloritic  chid, feld- 

~pathic echid, and mliceau~ graphitic schia, but d thme p m n t  numeroua variations. 
Chloritic schist ia the  mast common of all. In fact, chlorite is rarely a b u t  in any 

schi~ta except the siliceou~ ppphitic wri.etZ.en, although the amount in aometimm 
wry small and may not be sufficient to give any marked greenhh tinge to the m k .  
In auch leas chloritic p b  of the whist the quartz b e c o m ~ ~  a inom prominent mate- 
rial, and with the mica gives = gsay color to the h h  specimen. hntraated with 
nuch t y p  are thcme in which chlorite ie  the mmt prominent mineral to be seen and 
the mck takes on the marked green color characCeriatic of i k .  Such BCM in phw 
gradee into the l w t  feldspathic of the feldspar-bearing schbt, which carrim the 
athite cry&is in amounts readily men without the mimmope. 

The feIdapathjc ~chiet ie mo called from the presence of ~rnall albite- crystale mm- 
monlp not over an eighth of an inch in -test dimension, though at tirnea reaching 
one-fourth or three-eighths of an inch. The f e l d q w  givm a p u l k   peckl led ap- 
ance to therock and ja beet m a  on am& cuttingacmss the cIesmge. On cleavage 
aurfscee the mall  white mydsk may be entirely hidden by scales of mica OT chlorite. 
Chlorite ia preeent in all cmeu and uavally more or I= quartz may be rerognjd .  
The whist iu p n  or gre~nimh gray in color, due to the chlorite roastjtuent, but in 
rertaia inetancea the color may alw be due in part to a cm~idereble amount of epidute 
and horn blenden 
The siliceous graphitic whit is chat ' 

' Jd by the two m i n d  med in d d b i n g  
it. The e c b i ~ t  iff black or dark m y  in color. Quartz i~ the chief constituent, m d  the 
fneeh surface is ohen covered with B he' Mack d m ,  like mt, which mib the hand# 
when touched or rubbed. The rork ia hard, weathering into angular platy ftagmente 
---- -- 

u h M d t ,  F. H., d Ibs Nmns m d  Qrmd qumhngh, A* Bull. G. 8. GeoI, 
& r w y  (In pp&ratlon) im lmtber details. 



which ring under the fwt like rindm whm one P ~ P R P ~ ~  tht. shstt-ered wtcrope. AR 
far 9e extemd appearenre in  conc~rned it h exactly like much of the ~iliceoua gra- 
phitic rrhia of thc Kipluaik p u p ,  but none of i t  mhom nny bimite m the w-th- 
emf &me. 
KO definite constant relation was made out betwmn the black whht and tho other 

d i m  or the  limestones. I t  m u m  irreguIsrly in m y  partn  of iha w o n .  
The black whim nf the Nome p u p  me urnally thin, rarely reaching a thicknamaa 

grent es 50 k t .  
Limeatone beda are interrrtrntified with rrhimt in all prta of the Nome Bedimentary 

MR. They are general1 y l i ~ h t  m y  or hluiuh pay in color. Occsaionnlly they nro 
dark gray, owing to the p m m W  of carbonncmus mtter. The limeatone Is a1wnp 
metamorphaePd in m a  d q m ;  nften it En entirely recrystallizd. 

A m f u l  examination uf b w l ~  which at fitat glance appear to be Iittre altered may 
ahnw them to hare h e n  inhnmly folded and tu have had their averturned portions 
mpresaed until the limba of thn fnldm Iay parall~l with the bedding. 5Imy d 
bestone beds not of mffirient impnrknce or lw poorly exposed 7x1 be sepmtely 
mapped occmbughout  tho 3omo group. Thew vary in thicknw from B few inches 
or feet to p d b l y  50 feet or mom. 

These schists and thin limpetonrs form the hase of the Xome group 
and orcu~y by Iar the 1arg~st portion of the pninsuls. Sowhere, 
howevar, do they contain fossils; so the only d~tcrminstion of their 
age is based on thejr rehtion to the next overlying horizon, which in 
places carries Ordovician fossils. The dominant atrueturc in the 
lower part of the Xome group is cleavage, 00 that precirrt! tletermina- 
tion of the attitnde of the rocks in d i f f ~ r ~ n t  ~ ~ R C C R  is often impomiihlc. 
The topographic forms produced are not striking, ~xcppt in t h m  
plwm where the schists form the summit of s ridge. Unr1.r~ such 
circumstances the pinnacled character is rrrnarkohl~. This part of 
the group forms t.hc ;bed rack of most of the important plnc~rs, and 
its drliaeartion has been of considerable importance in the sttidy of 
the loci of plrrc~r fornat.ion. 

The Port Cl~wwe limestone, which is the next higher rnembr, has 
nowhere h e n  ~ubjeckd to the minute study which has beerr giocn the 
rocks already d~scribecl. It is tppicallp dewloped in the Port C'lar- 
encc region and is there fossitiferons. Although diff~rcnt miters 
haoc ~xtended i ts  awn1 distribution to places far removed from the 
type locality, it seems desirnhle ta quote the description of Knopi,fl 
who has recently published a repod of geologic obsemations in the 
original Port Clur~nce country. 

The Port Clarence limestan@ was so named by Collier on amount of its typical 
e x p u r e  north of Port Clareccc, where it ommpim RII ~n of 1,4400 quaw milas. Here 
it romp- a thick volume of thin-bedded limestones of denm taxturn, pnernlly 
-- ----- - -  

~ K u o p l ,  k.,- of the Bswmrd h n l d  tin dspoeltr: Bull. V. 9. Gml. 8 m y  Nm. Bf8. IBMI, pp. 
I%]?.. 
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unaffected by metamorpbiam. Four t y p e e  of rock mn be discriminated, an &-gray 
variety, a dark lead-gray variety, magnesian and t rernolitic p h w ,  and an arg-illtrceoue 
banded variety. The fimt two are the common& ttypes and cmur together in inhv- 
-tided beds. The drtrk lead-gray lime~tone forms m a i v e  beds up to fi feet thick, 
while the mh-pray variety, which ie fine p i n e d  liko lithographic done, i~ thin bdaddrd 
and commonly b m h  into large, thin alabtl whose s u r f a c ~ ~  are covered with furoid 
fragments. Some beds of fine-grained dolomite occur in  the Port Clarence formation. 
OcdonalIy drat* occur interbedded with the normal Port Clarence 1 immtone which 
showsnumerous small p r h s  of trernolite in random orientation. m i a  is the highegt 
d m  of metamorphism diaplayd by the formation, except for the pumly Irml 
manifeatations mrmunding =granitic intrumvee. 

The W portion and lower horizone of the Port C.larencs formation cnasiat of an 
impure bmded limeatone, the banding being p d u c e d  by lamins of arpillacewa 
material. Thb phm i~ cammonl y in a high1 y contarted condition. 
In the k t  River region the Port Clarence ha* a tbickneas of 2,000 feet. 
Aa exposed along the watern flank of the York Mountaim, the b a d  argillmun 

s c h ~ l f r n ~ t o n e s o f  the Port Clarence fonnatinn mswe imperceptibly into members 
of the slates, the t m ~ t i o n a l  zone be in^ s e v d  hundred k t  thick. The transition 
zone ham been a zone of weaknw a d  exhi bib more or lew severe d pamic  def omation. 
As a l r d  y indicated, the lower horizoa~ of the Port Clarence are acutely cnunpled, 
l-lly pming into a brecciated condition. Viewed in the large, however, this p h m  
rnaintairm the appeamnce of undisturbed and simple dructuse, chamcterietic of the 
Port Clarence & a whole. 
Farther mat, in the vicinity of Bay Creek, the Port Clarence limeatone gives place 

to the graphitic, chloritic, and calcmow whish chmctetiRtic of tho Nome w i o n .  
The exact relatiom are, h o m e r ,  o k u m .  

The age of the Port Clarence formation, according to Collier,a is eithef Ordovician m 
Silurian. The writer found a few pcbrly preeerved lmila from the head of Oatmiterite 
Creek, which, a~ identified by Kindle, appear to belong to the two genera Raphiatnm 
and Lhpiro, indiratiog an Ordovician age. 
In lnO8 the typical Port Clarence region wm re.&ite$ by E. M. 

Kindle and collections of fossils msde. The rmlt  of his wrk hag 
been t o  extend the age of the Port Clarence Ws so as t o  include the 
passage heda between the Cambrian and Ordovician through the 
Silurim. A description of the Port Clarence limestone, prepared by 
Kindle For elsewhere, gives a list of the Iossils upon which 
tllis age cleterraination of the horizon is based, 

Moifit, in the Xome rand &and Central region, hns noted s lime- 
stone which appeam to  have the same stratigraphic position ss the 
Port Clarence limestone, although it is Mfossiliferous. He says:& 

Mount Dintin i a  a mass of intmbddd limmbne and chloritic e c b t  cut by grmn- 
stone diken, the limeetone being much the mmt important member. It i~ a eync t inal 
mountain with the strata dipping in on all aides. The base of the mountain, ae is best 
ahown an ita snuthern dope, ie made up of alternating beds of limestone and whist, 
capped by not lm thsn SOo feet of heavily bedded limeatone in which are cmamional 
bmwn-weathering impure ( I i m h a e )  beds. The limeatme forming the north fmnt 
of the hi11 muth of Salmon Lake ahom a thickntlss thete of not less than g(10 feet, but 

o Ball V. 8. Gd. Burrey No- m, laW p. 3. 
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towrrd the muthwerrl interbedded schiew appear and faultinp: i s  sr, frequent that the 
Rtructure and thicknem am tlnwrtain. 

The areal distribution of tha Fort Clawnce and the roch which 
hwo been provision~llp corre l~kd with this member rrre shown on the 
generat geologic map of Scward Pcninsule (FF. IT). From this map 
i t  will be noted that the limestone forms the greater p a d  of the Port 
CFewnca region, and that there are numerous scattered areas in the 
Fairhaven pwcinct south of Etotmbue Sound. South of the Kigluaik 
Mountains it foms 8 nenrly continuous belt stretching fmm near 
Cape Rodncp to ncrrr the mouth of Cssadepaga River. Another large 
arc& is rcpre~~ntcd as occurring in the hills nurth of Council and 
extending to White Mountain. The White: Mauntain region is 
important, as fossils have b c ~ n  found there. Concerning this place, 
Collier a artye that  certain coIIrctiona which were exfintined by Dortor 
Schuclhert were wportetI on ns Follows: 

The limmtone of this Itxdity is much metamorphosed, shattered, and ~queezed, 
RO that one ba~iitetea to etate what genum the white calcite m t i o n s  in the rock repre- 
sent. However, they appear to ha a large bivalve, and ss the atmh not far away 
from thin locality Beem t o  be certainly of Silurian aga, the suggestion ia arrived st 
thst Megalmva may be reprmnted. Thin sug~estion would not have offered iteelf 
i f  we did not know of la ~imilar otRcumenre on 1)rake Island, Glacier Ray, Alaska. 
At thim 1ocalityI the nrturul pactions indicate that they belong to a thick+helled 
bivalve like Megalomw, and ar there aro msociated wivith them unmietakable Silurian 
I n rw i l~  the fact is ostabliahed that n horizon of about the age of the Silurian Gu~lph 
i n  promnt m the Dmka I~lmd. 

Near this another fossiliferous Iocality has been found of 
which Doctor SChuchert reports: 

J A ~  SA3I 103 (Black Mountain near R R ~  River, 6 milea above White Mountain) 
~ R R  a DiphyphyEIum quite unlike the other Seward Penin~uh species. 

A ~hort  rliatance away CMopora are found, anil it is probable the 
Diph?ph?/Ilum from Black Mountain belongs also to the Silurian. 

It is s s i m c a n t  fact. that t110 limestone at White Mountain is 
so dolomitic that it will not effewesca, while the h ~ s t o n e  at  Black 
Mountain and also in the original Port Clarence area contains little 
or no dolomite. The Silurian througl~out Alaska is ususlly dolomitic, 
wberoas fnw of the ather known limestones have this cll~~racter. 

UPPER RCBTSTB. 

' 
According to  Collier and Moflit, there is a series of schists, included 

by the farmer in the "Kugruk group" which appear to overlie the 
Port Clawncei limestone in the area east of Kougarok River. Further- 
more, Moffit has stated that in rert.ain parts & the Xome region the 
lleary limestone is overlain by schists. In the latest report on 
these schists they are supposed to  form the top of the Some group. 

-- 
a Bum. U. 8. Cml. lurvey No. 32B, 1m. pp. 77. 



There is, however, some doubt expressed even by those who have 
advanced this idea as to their true position, and it was felt that in 
the absence of mare detailed obsemtiom they could not b sufti- 
ciently diflersntiabd to be separately mapped. Plate II themfore 
includes under "Undifferentiated =hists '"11 the rocks which have 
been classed as the Noma group with the exception of the Port Clar- 
ence limestone (included in " I-Xeavy limestone ' ') and the areas which 
have h e n  provi;sionally referred to that horizon. As the Port CIRP 
ence in the type locality is certainly Silurian or Ordovician, it follows 
that the lower part of the Noma must be of Siluro-Ordovician age 
or earlier, while the schists above referred to may be younger. 

Throughout the Nome group there. are numerous greenstone 
intrusive rocks which seem to be practically limitad to that group. 
Some of the areaa, especially in the southern part of the peninsula, 
are so large that they haw h mapped as ~parrtte from the rest 
of the group, and undoubtedly many other areaa would be delimited 
if ~ 1 1  the shearsd intrusivea of basic character which occur in the 
Nome group were included. WhiIe noted in all portions of the 

I 

Nome group neither these greenstones nor the schists derived from 
similar igneoug rocks ere abundant in the northeastern part of 
Seward Peninsula. 

DIPONIA N OR CARBONIFEROUB LIMESTONE. 

In the westarnmos't part of the peninsula, aeparated from the 
rocks just described by ta fault of indeterminate ttlmw, there is a 
heavy crystalline limestone from which Carboniferous or Upper 
Devonian fossils have been obtained. On the basis, therefore, of 
the paleontologic collections, it has been possible to assign them to 
a higher position gtratigraphically than any of the rocks 8o far de- 
scribed. The descriptions of the limestane ~ t a t e  that in the contact 
region with the granite which forms Cape Priuce af Wdes the lime- 
stone is very crjstalline, and that there is no lithologic difference 
betwean it and the Port. Clarence limeatone or even between it and 
the limestone of Mount Osborn. For this reason it is strohgly SUB- 

pected that in many places where, becfiuse of metamorphism, fossil 
evidence is lacking, certain of the heavy  limestone^ which have been 
placed in the Port Clarence wouId rather have been refemed to  the 
same age as the l i m ~ h n e  near PaXamk, described by Collier as 
"a belt of crystalline limestone and interbedded dark mica schists 
or phyUite;s * * * exposed along Bering Sea coast for about 5 
miles between the native villqe of Palazruk and the granite outcrop 

Bull. U. B= WI, 8-q No. mLB, 1908, PP. $1- 



sf Cape Mountain. Sear P a l m k  they are intenxly crusl~ed and 
probably laultetl;. " In his remarks CoIlier gives several notes from 
different paleuntologists, g.iPing the names of the species fount1 by 
them in the colleetiom brought home from this locldity. H e  then 
sums up the position of t'his liiest.om as fo'ollom: "Fmm this clvi- 
denca the coml~~tion of the limestme exposed near Palamk 4 t h  
the Ifissi~ippian limestone. of C ~ p e  Lisburne seems well ~pstahlislled. ' I  

Zn the extreme eastern part of the pninuuln, forming the dirLIr 
between the Kiw~l ik  and I3uckland drninqes,  there is a sericu of 
andesites and allied rocks which acrardinfi to Moflit an, younger 
than the schists of the Fairhaven district. Alt,hough their relatinn 
to the limestone near Pnlazruk 'is not determined, i t  seems prnhahlo 
that they are younger and so woulrl he post-Miwisaippian. Tllew 
andesites are described as f01Iows:~ 

'Tbpp. am of a dark-gray or greenigh d o r ,  and on an expo~ed mrfaco have a api~ttnl 
sppearance due to the alteratinn or the feldqmr phenwptlts. Rnth hnrnblenrie rnd 
pyroxene varieties were wen, the latter uhow~ing ~ ~ n R i < l ~ r a t k l ~  olivine in sdrlitinn tcl 

pyroxene, and ~howing the ~econdary mitirml i d r l i n p i t ~ ,  h l t ~ r a t i o n ~  of p!.tOXQtIP 

to hornblende were alm ohwrved. 'Thn tehlepar i~ n Imic variety, labmdurit~ clr 
enmetimes anmthite, giving as nlteration yvwlurts c h l n r i t ~  and ppidntp. ~ \ n r l ~ ~ i t r  
breccia3 were found st ~arinue lmlitie. .  

This type of rock is unknown in otlwr pnrtn of Sewartl Peninsaln. 

ORATITIC INTRC78tFE ROCKS.  

Later than  the andesites of the Buckland-liiwalik divide are g m -  
ites and allied p n l a r  roeks. In the lim~stonr near Pnlnzrvk thew 
aw also granitic intrusives. Tn the Iiiglunik and Rcnrl~I~bPn rnozrn- 
tains, as welt tts in other places, t Etcre arc rcccnt granit.es. WIJlo i t  
is imposGble to  state conclasit-ely that all thew grnrlites are of the 
same age, there is prnbably suficien~ ground for grnuping them all 
togethe> on such a generalizer1 may as that accompan+vinK this gen- 
eral description of thc geology of Sewant Prninrrtlls (Pi. 11). In 
topographic expwssian thew granites usu~F1>- fann sharp pmmin~nt 
peaks surmund~d by mucli frost-rivm talus at their base. In the 
Fairhaven country, how~ver, t llcw am appswnt hiKh-I~vel tcrmctw 
which have been c a r v ~ d  on tlw granites, ant1 the usual pinnacld 
appatance is wanting. 

LATE ME%OZOIC OR EARLY TISRTfARY ROCXB. 

Tile next lligller fonn~tion, affords somp fossil evidenw FIS to its 
age. It, seems to be Tertiary or lEewr..ir, but its ~xact position has 
not been det~rmbed. Thw m c b  which form it am in penewl Irss 



metamorphosed than those of the othei series and axe. hquently 
of economic imprtanw because of the coal beds which they contain, 
These more recent beds occur in widely separated mbm and proba'hly 
repres~nt either locd basins or infoided remnants which haw been 
prpsemd by their slight elevation above b a s  level. The most 
northern of these areas on the Kugruk River was described by MofftQ 
in 1903 as follows: 

h n d y  and d d y  eediments interbedded with thin Iimwtonm wero n o t i d  at 
mwml lmalities in the d l e y  of R u p k  River, eepecially in the vicinity of Chi- 
M k ,  where they am misted Kith d~pwita of l e i t i c  coal. T h w  W s  asp foktPd 
and much jointed, but haw not bRen altered to the ~ame degm ~ F I  have the n~iplh- 
borin~ B C ~ ~ R E B .  They have the Bame north-eouth @trike and high d i p  common i n  I he 
highly rnetamnrphic mka, and when -the& their alter~rl aurfar~n g m n t  nn 
appearance w r y  Rimilrrr to that which would have mltd had they been bumptl. 
Such outcrop were noticed on Kugruk Iiiwr near tbe mouth of Chicago C m k ,  nnd 
for m e n d  milm to the m t h .  63m on Chicagu Cre~k om-ball mibe abrlvr the K i 1 ~ 1 k .  
Other malltr rml depmrits are found nn Prenrh ('reek in the upwr veTlq nf tho 
R u m .  

In the eastern part of the peninsula MendefLhalEb found evidence 
of the same general series, which he dexr ihd  ns foI10m: 

Eleven w 12 r n i h  sabov~ the mouth of the Tubutulik wmo bluhh and nhaly a n d -  
stone and fine quartz con~lomenrta entidy unalt~md but dipping NE. hOO or ma, 
wtcmp along the river hank. T w e  or 3 mil- above thin 0xprw1r~. Iu anabw of Rott 
brown mnd~tonn and fine cqlomerate with blue clay rrhnlm. The W o  am very 
mft and do nof. resist westbering and erosive apenrlm, m that the expmuwrr sm pnnr, 
but eufficiwlt to determi110 the presence of a mal l  u r n  of d i m e n t o  mote w e n t  
than the mhintcm  rock^ and dppDpitpd nppafently in s b k n  in thrm. 

On Koluk River about 26 miles abovn ita mouth a nimilar ~ r i ~ a  is ex-, but It 
is here much better ~hown. Rhalee, raaw l a  wadnmm, fine quartz coriglnm- 
eratee, and impure limrntones alwrnats in thin Rtrata that  trike N. IS 11'. nnd dip 
8. 70° W. 

The t h i d  ares of late Mesozoic at  T~rtiary aedim~nts hm bm 
described by Colliere as foIlow: 
In thc Nnme precinct a nmaS1 a m  ol unalrererl d i m e n t s ,  including mme coal bede, 

occurs on C-1 ('reek, s a R o t P r n  tributary of the Sinuk about 14 miles Imm the coact,. 
The mmt ptnminent outcrop conaid  nt a conpIom~rate rontaining pehbZ~a'oI whbt 
and vein quartz and some barn, wdl-rounded bowlrlsrs of WnszoaP that h a  b ~ e n  
mlkhtly ~ h ~ a r d .  In atldition to the cnn~lnrnsmte~, ihe  m1-bearin# iomation cnn- 
tainafioer wdirneatsmadc up Irrgdy ofsrhilrt pebhlril that are very much dccampowd. 
Thew ma brave been slightly cnlahed and uhrard auhquent  to their depktion, 
makrnff it difficult to d i n t i n ~ b h  the cl~rrtic material fmm the schi~ta which am in 
place. Th? fnrmution aim rnntaina s nrimbe~ of seamu oI fin~r material in the rm- 
hition of f i r m  clsy . Tbe b d e  strike n w l p  northnmt and dip to the muthwea stat an 
analeof about 30°. Th~sedirnantsnerepmhablydeprmitedin s h h - m t e r  bslrin 
that was nl small extpnt. Fuboequent to their depo~itirjn they hRve been folded 
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with tbe older mb arid e d e d  to bnw 1~wI nith them, Rn that the ori~nal extant 
of the h a h e  can not. b determined. 

In addition to the rocks already enumerated there are several 
igneous rocks represented on the map which are difficult to  treat 
sptematirallp. These rocks seem to h a ~ e  been farmed at differemt, 
times, but all am probably later than the coal-bearing gedimtlnts 
just rlcscribcrl. TIIF facts concerning these TOC~S have h e n  mwntly 
sumrnari7ed by Collier, who says:" 

TypicaIIy they am dark-gtay or nearly black l a w ,  u~ualIy vesp cellular or even 
aponw i n  appearance, but in some pl&ee compct and without amygdaloidal mvi- 
ties. They are d i a h e ~  and bits, both rirh in oli\.ine. la the b 1 t p  mpe&Ily 
olivine phenocryats ore ahnndnnt and are noticeable even in the hand epecimcn. 
R o c h  of t h i ~  t , y p  find thcit grCatRal development in the FaiTbaven precinct, whsm 
Moffit reporta that them hm becn n sr~c~ctsReion of outbreaks af tars wmrrin~ thmugh 
a coneiderable period of time. In Zhc region about the head of Kmitrin River the 
meet recent outpouringR of liquid rock w c u d  st no very rli~tant date, for the mpy 
mrfm and h q y l a r  marpin arc still p m ~ r v d .  Caveme or tunnela p r o d u d  by the 
cooling of trheeurface and the continuwd flow of the etili liquid rmkbeneatharenumer- 
a. * * * On N n x a p p  River the writer found theme lam overlying Pleistocene 
or l a b  Pliocene p v ~ l e  that were indurat~d near the eontact nnd contam pebblee 
of baealt derived from an alder flow. A l o n ~  Kopuk and Tubutulik river8 Mendenhall 
repow the occurrence af mveral messPa of bamlt nf simildr character. On the upper 
Royals the lava has e reIation ta the unconmlidatetl prnrela BimiIar to that m n  by 
the writer on the h'oxapaga. * jlasalts wcur in small f lom md volmniC 
aechat  a nllrnb~r of Iocalitiee north of Port CZarence and Granl ley Harbor. * * * 
There am na criteria for we detenniaation of the bas~lte  north of Grantley Hiarbor 
except the amount of eminn which they have suffered. They antedate the forma- 
tion of the R o q k  Platan, which ia certainly a f d ~ r  than moet of thopleiatocene 
eedimmts. 

Although it has not been pmible to differentiate all these various 
&abase and basalt flows and dikeson the smdl-scnle map of the penin- 
sula, i t  is believed that the grouping together brings out the essential 
fact that soon after the deposition of the late Mesozoic-Tertiary cnal- 
bearing sediments a period of volcanic activity ensued which 
extended with some interruptions down to  nebrly historic times. 

UNCONSOLIUATED DEPOSITR. 

Preceding, concomitantly with and later than the volctrnic effu- 
rhns, gravela were deposited on the sea Aoor and on the land surf-. 
The accumulation of the gravels took place under varied conditions, 
owing t o  the diverse physicel features of the region from which they 
were derived and sf the ~urface on which thev were laid down. 
Some of the grttv~ls were deposited on the sea floor and by waves md 
currents ware modeled into characters apprupriate t.o that egency. 

a Op. dt., pp. 108-lba. 
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In other plmes the land waste was transported by streams and 
deposited under fluviatile conditions. In still ether places valley 
glaciers tramported fragments, eroded their beds, and, melting, I ~ f t  
dkbris in forms producible only by ice action. Sometimes t h ~  same 
deposit has hean worked upon by two or mom agents, and in this 
way camplex relations have been developed. With thia g o a t  varia- 
tion of loose unconselidahd mahrisl it has been thought advisable 
not to attempt differentiation but io p u p  them all under tho head 
of " "unmnsolida-ted deposits." 
In age these deposits vary greatly. Certain of the tundra gsvrls 

have been provhiona'lly assigned to s Pliocene age, while some of the, 
gravels are in process of formation at the present time. Conmming 
the Pliocene p v e l s ,  the following excerpt from a letter by W. 11. 
Dall relating to the fossils en which this age determination was hrtwd 
is of int~rest not only on mount of ita identification of the particular 
horizon of the fossils but dso on account of the suggmtion it con- 
tains as to past climatic conditions: 'The shells from Some a r ~  most 
interesting. T'hey are probably Pliocene and show conclusively R 

milder climate than now prevaifs them-say something like that of 
Ithe Aleutiam or north Japan." 
So far as has b n  definitely -proved, these Tertiary gravels are the 

oldest unconsolidated deposita in Sewad P~ninsula, but it is A q u e  
tion whether same, of the high-level c.hhannels which have heen 
uncovered may not antedah them. 

From the preceding abstracts the beliefs wmch have been pub- 
lished concerning the mall area of the Solomon-Cttsadepaga q u d -  
rangles by the earlier workem may be summerkd as follows 
(m PI. 11) : 

The area below t a  two geographic provinces, namely, the cos~tal 
plain and the plateau. Tha geologic formations described HB occur- 
ring within its bodem are at the base the Nome group, wliich is aeid 
to cover about three-qurtrters of the entire ares and to show both s 
basal schist member and an -upper Iimeatnna member-the Port 
Clarence. This limestone was mapped as s belt running along most 
of the western border of the quadrangles and awinging eastward 
across Casadepage River to the head of S o  Man Creek. A few amall 
mattered patches of limeatone at the heads of Big Hum& and East 
Fork creeks were alsa correlated with the Port Clarence. No other 
consolidated deposits were described aa occurring within the Solomon 
and Casadepaga quadrangles, the next highest depsita mapped being 
alluvium, pmbabEy ranging in nge from Tertiary to  Recent. The 
alluvium was said ta covet about a quarter of the total area of the 
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quadrangIea sntt to  bo more extensive in the coastal-plain province 
to  the south than in the plateau province to the north, ~lthough 
accuming ss a broad belt along thn lowland which marks the northern 
margin of the Cmadeprqs quadrangle. 

TOWORAPRY OF ROLOMON AND CABADEPAGA 
QUADRANOLE@. 

F m  the gnersl position of the quadrangles with reference to  the 
whole of &ward Peninsuln it is  evid~nt that within the Solomon- 
Casedepaga area the forms hlang to the coastal-plain and plate~u 
provinces. 'In the following partqraphs many of the dwriptiaaa 
wiIl be mom easily understood by reading the t ~ x t  and detailed bpo- 
graphic maps, Plr&s 111 and IV, togrthcr. These maps show all the 
Itrrger features that will be deeerih~d , but, s h c r  it is not always pos- 
sibla for one unfamiliar with topographic maps to correctly interpret 
them, R verbal description may b~ pprmitbd in eiddition. 

The smount of relief relative to  spn level OF loc~l  base! level is rather 
diglit, t h ~  highest point being only n 1itt.l~ more then 2,000 b e t  sbove 
thtl sea, Twenty p r  cent of tho area reprewnted on the tm sheet9 
is less than 300 fwt above the sea ; 35 per cent is hwltween 300 and 600 
feet; 33 per cent is bet,ween 600 and 1,000 fwt, ~ n d  only 12 per cent, 
or an area of less than 60 squtlre miles, is more than 1,000 feet above 
the sea. A8 more t h a n  two-thirds of Itha area lies betwwn 300 and 
1,000 feet, it map bs described as one at rather low relief. When 
Vi~vr~d  from a distsnce it presents no great diversity in elevetion, 
e x c ~ p t  btween the coastal-plain and the. plateau provinces. These 
two divisions seldom merge one into the other, there being genernllg 
B more or leas abrupt transition. Thus, though tho boundary may 
not be delineated topographically hy a line, the junction map be 
pIac~d within an arror of an eighth of a mile. 

horn R considetatian of the way in which the. two provinces wpm 
formed it is evident that the coastal-plain province is tha younger. 
It will be conv~~nient to de,~cribe, i ts  foms first, but such desmiption 
must be prefaced by a statement of its origin as a whole, a~ in t h t  
way the separate fentums may be best understood. 

The coastal-plain proPinm is klieved to have been form& by depe 
ition of material in wster and to lmve been gubsequently raised 
with reference to sea love1 until after many oscillations it attained 
ita present pmition. Ita relief is so dight that to one standing on ita 
surface it appears flat, and there aret few poi& which inbmpt tha 
evennw of ih surfwe. 
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The uplmd or surfme of the plain & but little dissected by ~h-. 
It L nearly smooth and s i s ~ s  gently from the sea toward the north at 
a rate neve.r exceeding 100 fwt, to tlw rn i l~ .  As tlia eurfme is so little 
di&sectRcl the upland ~lurfme corre~ponds more or less closely with 
the original surface of the sediaenta thmt were d~pmited on the sea 
floor when the refion was su hmera~,d. It docs not prec.isely corre- 
spond, however, for tlepoeita of lmd wnste md slide have in places 
mantled the hpinaI congtructionnl forma ant1 thus masked the true 
form that the surface oridnally hati. Then, too, vegetation grow- 
ing a d  dying on ths upland for long periods has built up deposits 
of peat which ohcum some of the earlier forma. 

On the upland t h m  are few forms which can be interpreted as 
remanta of the earlier Itistory of the region. Few of tha ancient 
stream ~aUeys can be becognizod except from the character of the 
gravels which are found in different parb of the plain. Cliffs, such 
as that which marks the "secontI beach" at Nome, are wanting, 
except inland, near t.ba foot of the hills which belong in the plateau 
province. The a h e e  of cliffs of this sort strong@ suggests that. 
this region has underpone a different history From that made out for 
the Nome region, and for this wason the attention of prospectors 
should he turned to t.he examination of thssa points. Not. auly does 
the region lack many of the surface forms that might m u t t  fmm the 
deatructivnal action of the sea ss it retreated when uplift took place, 
h n t  p ~ ~ t , i c a l I y  all rnn~ltn~fitional  form^, ~ u n h  a.9 lwmhea and dpltas, 
are also unreco-abIe. 

The soil over mwt. of the province Is thin and is not well adapted 
for any but the more hardy formu of vegetation. The upper 12 or 
18 inches is gnneral bIuish muck, abundantly m e d  with vegetable 
fibers. The ~ubsoil is  generally frozen from the surfme downward 
to BB great depths rry ~ R V A  been reached by mining (100 or more feet). 
As a result of this nearly perpetual frozen condition, decomposition 
goes on but slowly, and the various chemical constituents necassary 
lor abundant plant life are not available. Wmds blowing over the 
noarly unbroken srurlace of 'the cottgtal plain have great strength, 
aad pwbably dater plant life on the upland. As it is, the vegetabls 
covering is mainly a mat of hardy plants in few places more than 6 or 
8 inches in height. Over the undkected upland no trees at all are 
found. h s r f  willows 3 or 4 inches high flourish with rank grassw. 
During the short summer season myriads of flowers, belonging to s 
relativeIy a m d  number of genera, give color and brillimcy to the 
trmdrs, 



TOPooWHP OF ROLOWQN AND CBBADEPAGA QUADHkHOLES. 33 

The v&ep of the comtd-plain province are aa a rule separated fram 
each other by rather large interstream areaa. Their dominant t m d  
ia north aad aouth, or parallel h the slope of the plain. ?She valley8 
are more or lesa atraight and have few side gulchss. All of t h  
.etraams that originah in the coastal plain &re small and are little 
mare than webweather atwams. The valleya of the streams, how- 
ever, that  head well within t h ~  plahau province md flaw thence 
across the plain (for i m t m o e ,  Solomon River and Spruce Creek) 
are often of good size, and their d r e w  hiwe therefore accom- 
plkhed more work than the creeks that do not extend into the 
~lateau. From the mere question of size, then, the valleys may be 
divided into thme which extend we11 into the pIahau md thwa 
which do not extend much beyond the l h i h  of the plain. The latter 
claw are generally shallow and have hardly begn sunk below the 
level of the uplantl. 

The larger valleys, such rn that of Solomon River, are more deeply 
intrenched and therefore prcaant a diff~rent character, The Solo- 
mon Valley shows evidence that a larger volume of water formerly 
passed through it, md that it6 preaent stream is only a shrunken 
remnant which wsndere in rather irregular manner a c m  ih broad 
flood plain. The p e t e r  volume of water and the consequent flatter 
s lop on which it iR possible to flow hm aIIowed the river in pImm 
to cut the floor of ih v~1ley below the bottom of the deposits which 
form the coastal plain. For this reason, in the lower part of the 
valley of Solomon River, as for instance, at Manila Creek, Iedges of 
hard rock lorn bluffs along the valley a ide .  T h w  bluffs am rather 
striking forms, for where the fivers are Rowing over the unconsoli- 
dated cowtal-plain sediments the walk cave rapidly snd the slop- 
are rather gentle and smooth. 

The position of valleys wholly within the plain is that impomd 
by the original depositional ~lnrface of the tundra. The surface of 
the plain formed by the laying down of wdiments under wnter was 
not s perfectly smooth surfmo, but showed slight depreesions here 
snd there which allowed streams to form in them when the region 
was lifted above the water anti subjected ta the prosent day climatic 
cmnditions. On the other hand, the longer stream which head 
within the platem provinw must have antedated the aharter coastal- 
plain streams and have had their mouths at the comt line when the 
m a  s t m d  at the h e r  (northern) margin of the cdmtal plain. h t e r ,  
when uplift occurred and the shore line receded toward its present 
psition, these streams were forced to  extend their mums acraas the 

4aoF-BdI. 433-10----3 
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caastd plain that was thus in pmcea9 of formation. In this exten- 
sion dl of the irreg~dhties of the surface, such as depressions, idu- 
enced the course of the strertms. Owing, however, to the slight 
amount of these inequalities in proportion to the dominant south- 
ward slope of the plain, the e x t o n d ~ d  strenrns acquhd a more or 
lm straight c o r n ,  dependent on surfruue ulop~ find entirely inda 
pendent of lithology. Lithology exarted no control, because in the 
unconsolidated condition of the gravcll~ all parts of the pl~in wem 
equallr sdvantagcous for the production of valleys, and dope was 
the determining. fsctor. 

Afi the valleys nf the streams completalg witshin the col~~tal plain 
have been c a a e d  almost entiroly by t,he streams which now occupy 
them, them is seldom any lsppr~ciabl~ diecordance between the sim of 
atwarns and aim of valleys. This indictltea that there has been no 
d~rfded climstic chanp ~inee the coastal plain emerged, andthat 
there have been few captures of drdnage. The larpr streams, how- 
ever, &Ye older and have bwn effective for s longer time, and there- 
fore present eomewhst difierent features. As hm already b n  
pojntrtf out, Solomon Riv~r dws not: satisfactorily fi l l  i ts  v~llep floor9 
and therefore semc change which affected the amount of water it 
carricrl in the pmt must he post,ulstd. The evidence not clear as 
to the nature of this change, but it is tentatively w t e d  that it 
wm climatic. 

ETEthX ROBB-Y. 

Though csptum are not pronounced within the coastallplain pmv- 
hce, the  coum or Uncle Sam Creek is best explained by aasumjtq 
that R clivemion nf thh sort has taken place. Uncle Sam Creek 
heads on the north side of Uncle Sam Mombin and flows, in general, 
westerly. la uppr  vdley seems to be a direct cwntinuat.ion of 
Quartz Creek, a tributary of Solomon River, but lower down it m&ea 
an abmpt turn and flows sout,h into Pine M k ,  which entam the 
lapon about 4 miles east of Solomon. At the present time, MI tbera 
is need of water for mining purposeg near the mouth of Quartz Creek, 
a ditch has been built to divert wahr from Uncle Sam Creek to 
Quartz Creek, so that the old condition is artific,iaIly reprotlumd. 
The reason of the diveraion is not claar, for the cs.use of the greater 
eficiency of Uncle S m  Creek is not evident. It ia believed thet 
greater erasivs power was furnished by warping, which gave the 
advantage to the coastal-plain stream. Since thb warping took 
plnce, erosion bas been proceeding h~adward in both atream. I n  
thb renewed activity, Quertz Creek h & ~  an advantage over Uncle 
Sam Creek, because its average gradient from the point where the 
diversion taken p l m  to. the mouth of Quartz €reek ie nearly 100 
feet per mile, while from the point of divenion to  the lagoon the fall 
is only a little more than 50 feet to the mile. With thegreater slope, 



the erosive ability b greater, and it might l~ expect4 that in the 
geologic future, if the p m n t  pr- are allowed to continue undisr 
turbed, Quarts Creek will IM ahIo to recapture fmm Uncle Sam Creek 
the headwaters drain* which formerly belonged to it. Figure 2, 
&owing the profila 
of the two stresms, 

evi(ianctr R m r  I.-Profilm ot ZraoT. E m  sad Qoarls crmhr. a. Rwihol 
eetl ier co urea i a rr.~i, Rnrn rmrlr: b,  pmnta 01 ~ m m  c m k  on tha plane; c, 

by r i  va r h y p ~ t h ~ t l d  aarllsr mlm 01 Qanrtt Crwk. 

gavels and Rd-plain depmit~ at an &vation nf nearly 50 feat 
above the mouth of the pwaent stream. 

Tn the vallep of the eomtal plain there fire few evidences of con- 
etruetional or destmetionnl f o r m ~  of an earlier cycle.' Temees and 
benches am practically wnnting. Some constructional forms, such IM 

rtlluvial f ~ n s  of recent origin, have been built by the streams as they 
p m a d  from the steopr ulopew of the pl~teau to the @ntlsr ones of 
tho coastal plain. This Iim, in a mewure, obliterated the junction 
of the two ~ F O V ~ ~ C A R ,  RO that the line htwean them can seldom he 
drawn with precision. Other conatmetional form, such as deltas, 
are almost wanting. This i~ in part to be explained hy the slight 
amount of  mai ion t.hst has been aff'ccted by theatreams and the con- 
sequently small amount of waste that has h e n  brought d o m  by 
them, and, in part, to. the m n c p  of the uplift which produced the 
c o a ~ t ~ l  plain. Evan t h m  ~troama which entar the quiet watem of 
the protected lagoom have built no tleItas. 

The comtd-plain province, SL~ mllp be m n  fmrm the topgraphic 
msp, Plnte 111, is terminated to the seuth by the waters cTf Sol-ton 
-Sound. Xt is probable, Ituwever, that thp snme ~eneral surfme elope 
is proloxqed under water, and that if further uplift shnuld take place 
n new atrip of land in all w n t i a l  respects similar tm the prewntdep 
surface, except where the sea floor has heen rnodifietl Ibc wave ~ n d  
current wtion, would result. Such modification is w ~ l l  shown by 
the reefs nnd lagoons which extent1 almost the entire length of the 
c o ~ t  of the Solomon qu&angI~. The huilding of the seefa is due to 
the on md along: shore ~ r t i o n  of the wavw and currents, sand being 
derived from the sea floor. In the early stagm sucll reefs are often 
8 mile or more off the coast. As the de~tmrt.ive s t thck~ of the sea 
finally cxcrcd the repaim that clur be n~atlc Irom t l ~ a  fluor of tl in Rrn, 
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the reerfs retreat idand untiI they become att~ched to the mast. 
Such a condition is shown at Taylor Lqoaa. Aa the onshore building 
by t h ~  waves exceeds the wourirq mltirjn of the rivers ae they flow 
aeaw~rd, the r i v m  mmy become so bhtorkad that instead of flowiq 
directly into the sea they &re forced to p~rallel the beach for c.onaid- 
erablc dist~ncm beftlre diaclla~ine;. Spruce, Lillian, find the smdler 
cmeku between the! two are gwtl ~xamplss nf the obstruction of rivers 
by t.ha cc~nstructive wtivities of the aea. Them ~trearn~ fire forced 
to flow nearly R miles parallel to the cnwt, nltllough at the point where 
they are drflpcted they are less than 200 ytlrclir from Norton LSound. 

The sesu-ad sirie of thc reef# i~  month, owing to the currents which 
flow parnlt~l to the roaet, hut the inland sicle is frequently irrogulnr 
heca~~se the ~ f ~ l i v ~ l  act iVjtim along t h k  face ape weak. Whilemany 
of t h ~  m ~ l l a r  streams have h n  o l~tructed  by the currents, t8he 
layer onm hava not suffered so much deflection. It is evident that 
a force sf row sntpu~h tn overnoma n small strearn might not he able 
to ~ f f w t  a larger one, Solomon River, hecsuw of ite size, hm bean 
able to enter the sea directly and ahow no lateral deflection, In 
times of s t m q  onghore winds, however, or of high titles, even this 
river in so checketl ant1 pnnded b w k  that its water is brackish for 
2 or 3 miles upstream. 

Few people live in the comtd-plain provlnw, but men this small 
number (!omtitutm the l a ~ e r  pm of the population of the two qud- 
ranglea. Of the few thero are thm main clasws, namely, r t o m  
people, mjnm, and natives. The townspmpla sre employed in vari: 
oua antarprise~ t h ~ C  have apmq up as a msuh of the roadstead, and 
more part4ir,ularly ns a result of the egsy path into the interior, The 
low grmli~nt into the more remote districts hrur, as alrsatly noted, 
heen t~ken ~ V R ~ ~ R F ~ A  of by R railmnd, wllicfl empIoys many of tho 
inhabitan&. The miners &re a more or 1- floating population at 
present, owing to  the fact that no profitahla goltf-bearing grnvePir have 
been discovered ~ n d  that the work is m~inly pmapectiag. They 
number only a score or 80 and live widsly separat.ed from each nther 
during the summer, returning to one uf the t o m s  in the winter. The 
thin1 and last c1tw.s are the natives, numbsring anIy a few families 
within the cosstal-plain area. They live mostly ~ l n n g  the mashore, 
where fishing and sea hunting ran he carried on ewily, Some also 
congregate near the towns, remote snougll to live in their own 
fashion, but near enough to take advantage of the rejects, of their 
white neighbors. Soneoi these classes can in anpsense be regarded 
as agriculturists, although a few of She people ski- in frames some of 
the more bardy and quicklp-gmwing vegetables. Game i~ almost 
Iscking, nlthol~gh tlueks ~1.e numemus among the and nn bhe 
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quiet waters of the ponds and lagoons. Fish are plentiful, not only 
in the waters along the cowt hut in meny of the streams of the cogatal 
plain. 

PLbTEAV PROm(3E. 

Farming nedy  thfe4quertem of the area ander consideration is 
the plateall province. krl is intlirlated bp its name it is s region of eon- 
siderable elevirtion ahve  the WFL shove the nei~hboring coaetal- 
plain provinw. 

FORM. 

. The plateau has been BO tharon~hly disaee&d that it by no means 
everywhere presents a flat table-t~pped sky line, with tha valleys 
forming nirrrow notches helt~w that sudace. hoked  at in a bmwl 
way, however, it is seen that the uplands are mare or lew uniform in 
elevation. Furthermore, when tho structure is studied in detail, it 
is Been thet the surface in no wim corresponds to the attitude of the 
rocks, which are uaually beveled by tlia uplmd. From the fact hhat 
no known procma, except that of long-continued subaerial erosion, ia 
capable of producing a widespread uniform level on rocks of different 
m~i~tances,  it has heen more nr l e ~ s  tacitsly wsumed thkt, to  wac11 R 

prtllcass i s  due t h i ~  upland sudlu>e. 
When, however, tha observer tries,to construct8 wide erosiond plains, 

differing from each other by only a few hunrlred f ~ t ,  the errom intro- 
duced am tao great', owing to thn o k u r i t y  of the Forms, to warrant 
the attempt. T h m t  them am such I ~ v ~ l s  can not be doubted, for the 
region mud have, undergone a long period of gmIogic activity in t h ~  
pmt, but their positionfi can not b~ aswrtdned at  present. Little or 
no flat upland is pmemed, and, ES ha3 already bwn stated, only about 
12 per cent of the entire w e  is a b v e  1,000 fwt in altitudp, tbt  
the amaunt of surfme at my el~vation between 1,000 feet rand 2,000 
feet (the highest point in the q u d n m g l ~ )  must be vvey small. 
Aa the uplanrl e m s  to ronaist of m k s  of nearly the game rexistance 

to weathering, ant1 as them arc few of the chmteris t ic  features of 
an old surf= of subaerial erosion, it wems unsafe at p m n t  to 
attempt ta account for its pment  topogmphic fom. That this must 
be due to longcontinued subaerial denudation can he of but slight 
douht, but wh~ther the denudation Rave rise to a peneplain or to s u b  
q y a l  accodance of summit 1~vel is uncertain. Tf, then, the origin 
is m doubt, it is not ~ppmptiate tq atbmpt. to correlate the upland 
surface over the entire area, as having b e n  formed st one time or by 
one p m .  

Them wms to be no ground for assuming any particular h t i o n  
of slop for the uplmd. The highest paints occur in the divides b 
tween the I q ~ r  strpams, but if they are considered aa a whole, it can 
not be ~ h o m  that there is a conqtant direction of slope, altho* it 
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would appear that the divide along the eastern margin of the areas is 
relatively higher than on the western. The upland on the western 
margin is narrower and appears to be formed by the meeting of two 
erosional plainson opposite sides of the divide-that is, with no original 
upland surface remaining. On the eastern margin, however, there 
seems to be more upland preserved between the slopes on opposite 
sides of the divide, so that possibly some of a more ancient surface is 
preserved. If such is the case it is manifestly unsafe to correlate the 
old surface to the east with the surface which may be the 
result of recent degradation to the west. It is, therefore, believed 
not to be feasible to make any statement as to the slope of the upland. 

Although a statement of the direction and amount of the slope of 
the upland is out of the question, it is evident that the surface is in 
no sense due to constructional forms, such as folds or original planes 
of deposition. Many of the various rocks that compose the crust are 
standing at high angles, and yet are terminated abruptly by the 
surface. The lithology of the different members, however, exerts a 
considerable control over the surface features. Thus, the limestones, 
which, in more humid regions, are the weak or valley-making rocks, 
are here the resistant members and often hold up the ridges. The 
greenstones also are resistant, so that they form the upland over large 
areas. This is the more striking when it is remembered that rela- 
tively small amounts of such igneous rocks are present. 

Constructional forms of an earlier cycle are wanting on the upland, 
and in practically no instances are deposits of fluviatile or marine origin 
observable. In  one case only were well-rounded pebbles found near 
the upland surface, and these occurred in such a position that their 
mode of origin was not determinable. From the character of the 
frost-riven fragments that cover the major part of the upland, and 
the absence of waterworn deposits, it is unsafe to venture a suggestion 
as to the original history of the upland. Destructional forms, such as 
benches, monadnocks, etc., are also wanting. It is true that here and 
there rocky knobs rise to heights of several hundred feet above the 
average level of the upland, but their form and distribution is not 
such as would be characteristic of monadnocks. 

SOILS AND VEGETATION. 

On the uplands the soils are rather thin and consist mainly of angu- 
lar broken fragments of undecomposed bed rock of local origin. No 
trees or bushes grow on the upland and the only vegetation consists of 
grasses, hardy flowery plants, and mosses and lichens. The local 
origin of the soils has had a decided effect upon the character of the 
vegetation. This is perhaps most strikingly shown in those cases 
where limestone forms the surface rock. In such places vegetation is 
practically absent and a careful search must be made to find even a 
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blade of grass. Where t.he lEmestones are; cut by other kinds of mlm, 
the latter may o h n  be t r ~ d  by the band of vegetation which Follows 
them and does not occur on the lirne~tone itsell. This conrli tion mms 
to hold true only with the mom m~~wire,  thicker limestones anrl is not 
the rwe with the thin iimmton- interklded with and me** into 
the schists. 

D-ARE. 

Tho valleys of the plateau province p m a t  many diflerent features 
both as regards form and arrangement. The original surface on which 
the drainage of the regiori WRH 

effected is too completely obliter- 
ated to ailow a s~tisfactory ~ t a t e  
merit as to the early stw~s of the 
streamdevelopment that d p t e m i n ~ d  
the major valley l i n ~ s .  The map, 
figure 3, shows that the drrrinngc of 
the plateau diwhargcsrither int rr t,hr 
N iukIuk ( ~ m l  z hence into Gotnfnin 
nay) or into h'orton hunt!  dir~ctly. 

. Of t h e  two divisions the Golofnin 
Ray tlrrrinage camics ofl ronrrirl~r- 
ably mom than half the pweipita- 
tion fmm the two quadrangles. Thr 
streams Idonging to this system 
dmin bhn entirc northern part of tbe 
arefa and also n mal l  amount dong 
elmost the entip en stern m e n  of 
the qurulmnglm. SiuWuk River 
with  it^ branch- is the 1-t 
member of this p u p  of streams. 
Ita tributaries within the quad- 
rangles commencing with the most 
northwestern, are: American &~k, . 
several small unnamed tributaries 
between this m ~ k  and the Casa- 
depaga, Casdepqa River, Nice, 
Elkhorn, Camp, Richter, and Rear F10"~ "-M.rmm a h ~ l n a  dralnw M n n  d 

Solomon snd Casadepapa guul-m. 
ereekks. Only about 4 or 5 rnilcn of 
theNiuklukitselfiswithinth~limE~of the quadrangle^. Of tlretribu- 
tar ie~  named the Casdepagrr trnrl its man? side stream drain bp far 
the p a t e r  area. 

The Niukluk is a trihtarg of Fish River, and the latter stremn ha4 
m e  l q e  t r i h u t v ,  Fox Riv~r ,  which heads within the quadrangle, 
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althwgh the wen it &s i only a squme mile or two in extent. 
The fition of thm stream h, however, of considerable importance, 
for ~t its h d  there ia a low p w  which dm easy communication 
beheen the mast and the productive psrt of the Niukluk River gold 
fields, near Council City. 

The most southern rivers that empty in Golofnin Bay are the 
atreams which form faokerblok River. The mare important of these 
streams that .head within the m e  under consideration am Skookum 
River, Boil, O'Brien, and Kentucky creeks, Their entire drainage 
area, however, does not exceed 15 square miles. 

Solomon River is the most important stream of this region that 
enters Norhon Sound. Together with ita many long branchas, it 
drains the larger part of the Solomon quadrangle and also receivea 
some water from the area to  the north. Practically its entire drain- ' 

age basin is shown on the detailed maps, Plate9 I11 and IV. From 
the relation of this ~tream to  Cmdepag~  River to the north it 
would appeir that the former had gained some territory from the lab 
tar. This conclusion is baaed mainly upon the way in which the 
divide of the two stre- bows toward the Cmadepaga. This 
pint  will receive same further attention later. 

Beeidea Solomon River there are several other ~tream~ belonging 
to the Norton Sound drainage. Some of them, auch aa Pine, Lode- 
stone, and Lillian creeks, haye been dredy dimussed in the dmcrip 
tion of the coastal-plain. province, and further mention of them may 
be omitted. 

! b o  other ~ m m a  east of Solomon River, namely, Spruos Creek 
md Topkok River, each drain small areaa of the quadmngles, The 
former 1iss wholly within the mapped area, but the latter hm only ite 
headward portion, Rock Creek, west of the ma-. Neither of the 
basins of them ~tmaaas, however, d r a b  Bn area, of more than 8 or 10 
square miles. West of Solomon River a m a l l  amount of the 
mrface is dra-ined by streauts belonging to  the Bonanza River system ; 
the 1;argest wit& the qqaadrangles is Jackson Creek, Ita mapped 
basin haa an area of ody 3 or 4 square miles, and is therefom big- 
flificmt. 

I M J a Y B .  

h most of the valleys, especially in the larger ones, meh rn t h w  
of the Casadepaga and Solomon rivers, the slopes of She vdey wds,  
in the lower part, show distinct benches which mark old erosion and 
wnstruetion Ieveh. Tbis interpretation ja borne out. not only by 
the form, but alao by the character of the material of which they 
are composed. Righer up on the sides of t h ~  valleys, and also in the 
h e a d d  portion, benches are rather uncommon. Thie absence is 
perhaps to be amounted for by the destructive efTech of the down- 
h i i  cmp of material under the influence of pvity.  Aa a rule the 
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&ape of the valleys is not broadly flaring. An undemtmding of 
the general character nay perhaps be best gained from the various 
illustrations that moompany this report. The usual c m  section 
of a valley from tba divide toward the river is shown disgwmmetically 
i n W r ~ 4 .  Atfimt the~lopeis~e:entfe,butit7steepensnotably ashort 
diaa.tince bIaw the divide. Th~.n it flattens antil a few score feet 
a h v e  the stream, when it beconws still more gentle. Lbutllly thia is 
foUowed by a steep dewxmt of 10 Eo 20 feet, and thia cliff is sumeded 
by the nearly flat valley flmr, 
In gfounrl plan none of the vdleya show any marked sinuosities 

on a Iarge male. nends, indeed, do occur, but they are seldom 
arranged with anyregularity. Though this is trueof the streamsin 
general, it does not hold for that part of Casadepaga River betwean 
Curtis and Canyon creeks, where numerous swings occur with rhyth- 
mic orrler htrenohed balnw tho bench, which stands 20 t o  30 faet 
above the water. The arrangement of the streams with reference 
ta each o t h r  may be best gatherer1 from the sketch map, figure 3. It 
will be seen that, as a rule, the streams of two opposing: drainag~q do 

I 

Romx 4.-crow swtlm or a plstmbpmvhm atrrnm, Caatk Creek. 

not interlock to any mmkd extent, and that m a m u l t  the dividea 
between the two are not very irrwlar. This would suggest that 
act i~e  h e d w d  emmion by tho different s t r e w  is not now in 
pro-. Such a condition may be due either to  the fact that the 
drainage has had sufficient time to adjust itsell to oxhting conditions 
or to a lemming of erosive ability csuserl either hy a change in relation 
to local base-level or by a dwrettae in precipitation and accompany- 
ing run-r>fl. The first s u p t i o n  is not believed to be CO&, far in 
many placea streams tue found with eas~ntially similar volume md 
yet with very different gradients. Nthongh definite proof haa not 
been ddumd, it is strongly suggested that there have been^climat,tic 
ch- which may m o u n t  for some or the features, and that othem 
ars p b s b I y  due to rath~r recant movements nf the crust. 

The gradient of the valley floor often show8 changes from steep to  
gentle slopes. Thia t h m w ~  some light on the recent history of the 
region. It is common to find the lower half mile or BO, especially of 
the side stream, showing a steep~r alaps than the middlo portion. 
The flatter gradient of the middle part is succeeded, farther upstream, 
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by steep elspea, which increase gradually toward the head. Such 
n condition can be best explained by supposing that tbe stream 
o+dly had s slope which decmrrsed steadily from the b e d  to 
the mouth, ae in figurn 5. Subsequently uplift took place. As 
erosion pmceeda heaclwanl, starting fit the lower part of the stream 
first, it follom that t be steep slope at the mouth, ab, @um 5, m k s  
the attempt of the st.ream to erode its valley appmpriately to the 

new conditions. 
Under such an ex- 

& \ = <  - = - - - -% 
planation the junc- 
tion beheen the 
steeper and gentler 
slopes, d ,  figure 5, 

Ffotmff n.-blnmmwt5m i a r U l t a d l d  m t h n  of pbtawmvhm mark the limit 
#?TMm. 

to  which headward 
eronian of the present cpclo hed pmcded. The gradient of the 
rniddlo part of tho stream would therefore nearly caincide with 
the mume of the stream prior to the uplift. 

A region eornpomiod, nf m k s  nf varying mistance to emsion snd 
with structurtw so diveme and pmnaaneed necmq~rily shows many 
valleys wllich hmve benn detorminerl by thew featurn. The larger 
valleys, such ~9 those 01 Sulamnn and Cnsarlepaga rivers, when 
examined on a ~rna11 I S F R ~ A ,  (in not R t t e r n  tn be directly controlled by 
the atructud or litlbolofic charecter of the rocks, m they do not flow 
parallel with the strike. Rub when Emkd at in a b m d  way the 
north-south trend nf the belts, intempted though they are (we Pls. 
It'X, W), seems to have been b h ~  m n t m l l h  influence which deter- 
mined the dimtion of the stresms. 'bVhpm softer rocks occur t,he 
valleys nf the main ~treern have often been opened out more Paidalp 
than where the rocks are more rmistant. hiany of the Iocal con- 
strictions of the vdlep Beem to have h e n  caused by m e n t  local 
uplift. Them can be but little doubt that the main atreams have 
harl a long hiatorp, which is difficult to unravel. 
In the cme of the srnder streams, however, the number of inter- 

ruptions am fewer because of their more recent origin. la many 
instances it is possible to show that the coums have b ~ e n  determined 
by ~ltm~tural festwm, such as faults, which Ilava ~f fer ted either the 
surface form or the resistance of the rwka and thue caused the IWR- 
tion of streams in cerhin places. A study of the p l o g i c  maps 
(Plates VI nnd VII) will disclose many examples of streams that have 
had their position determined by faulting or other etructural Csatures. 
Litholt>kv has also had a pmnounced effect 011 tIla chwaeter and posi- 



tjon of streams and therefore of the valleys. The contacts betwwu 
diffwent rocks are often zones of wealmess which have permitted the 
location of streams. Dixon Creek, in the Casadepaga quadrangle, is 
a good example of this feature, and others may be found in many parfa 
of tho area. In many places the contact was a plane of weakness, 
owing to movement along faults, and therefore the two types of 
control, structure and Ijthol~g~y, have often been exerted in the 
production of a valley. 

Perhaps the most striking effect of the control exercised by lithology 
on the shape of valleys and strema is to ba found in those regions 
where liestone forms the country rock. Owing t o  the solubility 
and the fissured character of the limestone, much af the water is 
carried by undergrouncl ~treams, which are not effective in modifying 
surface foms. Bonmza Creak is one of the most striking examples. 
For stretches of more t h m  a mile no stream is found on the surface, 
and the river bad, which is occupied by water ady in tirnss of exceed- 
ingly heavy rain, looh like a madway co~ered with angular fragments 
of glistening white limestone. In many of the valleys whem limestone 
forms ths bed rock no surface water flows and the turf has not e ~ e n  
been cut thrnugh. Sink holm are common, and their circular 
funnels led to undemound channels. Tbse conditions are found 
on many of the s h a m s  flowing in limesQne areas. AB examples 
may be mentioned Auburn Ravine, KO Man, Moonlight, and Kmmn 
cmelra, and many of the streams at the head of Shovel Creek. In e 
few eaaes the undepunt l  clrannels of the limestone streams have 
been unc~vamd by erosion. Such a feature is seen on Fox Creek, a 
small trihutrtry of Coal Creek. It is, however, of small size and not 
no table. 

Not only is the effect of lithology -n in the case of the streams 
themselves, but it is alao evident in the slopes of the valley walls. 
The beavy limestoner, practically always make steep slopes, which 
differ materially from thorn produced on the schists. This condition 
is parhicularly well shown in the sudden steepening of slope in t.he 
northwastern portion of the area, whemver limestones oecur, and may 
be easily recognimd by comparing the geoJogic and topographic 
map. (Plates VI and Vil, III and W.) In places the interlami- 
nation of different kinds of rock makes benches on the valley sides, 
which in a measure resemble fluviatile t e r n s ,  hut which sr8 generally 
due to IithoIogic differences rather than to ~rosion by streams. 
ks a mle, the valleys, except in their lower portions, ara free 

from con~tructionml forms of water-laid origin. Fans, terraces, and 
flood-plain flats are recognizable, but only the last named are com- 
mon. The flood plains show from their form that in many cmes 
they are due to  the b u i l d i  np of pre~ious and more deeply incised 
valley floors rather thm t.o normal developments in a single cycle. 



The r i ~ e r  has built up broad flats, cavered with s d e  and p v e i s ,  
and abruptly h m i n ~ t e d  by steep mck walls, in p l a m  a mom of 
feet in heig.h t. These walls, in turn, are succeeded hy e n t  ly doping 
flood plains of an older stwe in the river" development. The higher 
 plain^ patluallp m e w  with the slop to the upland, althoupl~ in 
placm the transition ir abn~pt .  

The smaller streams gmemlly ire well proportioned ta the aize of 
their v a l l a ~ ,  but this is not the case with tho larger streams. Niukluk 
River, even in the more constricted portions of its valley, has a floor 
much too wide for its volume. , I t s  imgular ~traggling coum, 
which dnes not  fit t.he swings of the valley, iR well ehawn in the part 
northwest of the mouth of Casadepqa River. It is believed that 
the misfit character of this stream is clue, first, to tha formar greater 

. extent of glaciation in the mountains in which it heads; ~ n d  second, a 

to the probable diversions of tIrainnge tllet h&ve occurred in the ' 

divide between Niukluk and Hru~easoepa rivem. Although it is 
evident th~G no glaciers have onhretl the area under consideration, ' 

it is equan y pmbrtble that the melting of tba large body of ice farther 
up the valley ours gavbrise to A gmater run-off than now B X ~ S ~ S .  

Deform~tion of the crust alao hm caused local filling or erosion, sa 
that the Niukluk preaents many  mall filled hasins and narrow mck- 
cut g o r p ,  Tta relation ta the other features in the distrirt ~ R R ,  

however, not heen satisfactorily determined, The problem is  nns 
that mquirm ~ tudy  over a much p a t a r  area than that includrtl in 
the qu~dr~ng l~q .  

The Csqisaticpaga, as hes already h n  pointed out, is incismil below 
the level of ita old valley Aoor. In tbis lswr t.rench, however, the 
~ t r ~ 8 m  se~m to b propartiorid to the of the, new val le~,  R R ~  

t h ~ m  is but zrlipht eridence of a change in the amount of diac.hargw in 
mt.nlt tirn~ir. The r~lation of the present streram to the earlier one, 
which btowrd on the broader, older floor, is not detaminahla. A 
ukr~am the ~im of the Casdepaga could make as large a valley, if 
time enough wpm allowed. The rather straight coume of the older 
val l~y,  on tha oth~r hand, suggest9 that i t  wm not an OM valley 
C A ~ V O ~  hy n gmdl strPam but mas a more youthFul one fomad Ily s 
1 ~ q e  strew and s u ~ u e n t l y  filled, uplifted, mtl again di~sectecl. 
TI t,his is the case pmhnblp the older strram wm a Iarger one than 
tho presenklay Cmadepaga. Its larger size may hare been due to 
adiffemnt clirnnta or to the posse&bn of other drainage, now diverted; 
sp~cultttion is useless un ti1 further evidenca iir obtained regding the 
former aize. It should be stated, how~ver, that if there bae been a 
climatic change, it could not have b m  one invoIving glaciation. 
A f ~ w  ~errtt~.hes which m i ~ h t  have baen formed by the movement of 



winter ice along the sides of streams warn wen, but fmm the form OF 
the valleys and ~ p n w  it is certain that no ghciers have occurred in 
the region in sufficiently recent time to' have Ieft trwea of their 
presence upon the topography. This conclusion is baaed, not only 
on the evidence afforded by the Imd forms but also on the character 
m d  distribution of the various deposits. 

Solomon River, except in the coastal-plain pmvince, ahowa in few 
places any dec.ided discordance in size between tho valley floor and 
the at-ream. Hwe and the.re local warping or some ot8Iwr caust. Irm 
produced small gravel-filled baains, but thwo are relatively uncom- 
mon. Some of the tributsry vall~ys, howrvcr, show floors thet are 
much too wide for the existing st.rearm, Shovel Creek afford8 a p o d  
example. Plate I, B, taken. from a point new the mouth of Weat 
Cheek, looking north, ahowg the broad flavel-cove.red floor of t h i ~  
creek with the stream but poorly shown in tho middl~  ground. This 
view would abo serve to show the char~cter of Coal Creek abovo 
Boise Creek to tl point hyontl OfieId Crwk, or of Emt Fork near 
Matson Creek, or of the middle portion of Big Four Creek and its 
tributary, Birch Creek. The causP of this feature is not evident, hut 
does not mem to be due to Iithologv, climatic change, or dioemion, 
It is tent~tiveIy suggestad thet a part of the broadening may be tlue 
to tea seasonal overflows during the closing months of winter. Many 
of t . h ~  h a m s  have large ~cumulatiom of snow and ice formed in 
them, md as +ham occur the wrhr  often overflows and f f ~ e z e s  so 
that finally a, body of ice, thickest near the stream, is f o m d  which 
may last for weeks after the snow elsewhere has m~lted.  The eflect 
of the ice msss, therefore, is to cause the waQr formed by the melting 
snow to abandon its former course ~nnd flaw down on cither side. 
This process naturally tends to widen the valley floor whew the  
obstructions occur, by holding the stmoms qalnst, the weIh. ,4a 
the gradient is not suficient Eo cause downcutting, the a n e w  is 
spent mainly in lateral smsion. 

Dmeraions have murred within the Solomon and Casdcpaga 
quadraegIm, but so long ago Chat most of their obPious traces have 
ban obliterated. The low ;pm by which the railtoad cmsws from 
the Solomon basin to that of the Ctlsadepaga, however, shows all the 
feat- of a gap cawed br a stream, although now it is many feet 
above the neighboring c w b .  This div~rsion, however, was eflmted 
w long age that the narrow gorp of the capt.uring stream has b n  
widened; further uplift has allowed it again to inc.ise itR course, and 
a long period in the histnty of the rivers has hecome practicaIly 
indecipherable from the surfme forms. The ed~tence of this pam, 
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however, is of considaraMt! importance in the development of the 
district. 

Other low ~ W E S  for which a similar history is suggested occur in 
the divide between the SoIornon md Casadepaga drainages; one 
such is betwgen the, heads of Johnson and Dovempike creeks. Its 
~ e a h r  elevation, however, would give some slight grounds for 
believing that iB di~ersion took place earlier thm the Ruby divide 
capture, although ~ I I A  basis for such a d~termination is inadequate 
when the subsequent amount of warping and di~locat~ion is considered. 
In the American Creek basin a strikmg example of a merit diver- 

sion is shown in that part of the stream below Crater Creak. Figure 6 
shows the upper part of this baain and semw to supplement the 

FIUWRE 8.-Mmp of the Amrrlcaa C m k  m a .  

detdled topographic map (Plate IV), on which only the part of the 
stream below Crater Creek iy repmentetl. AS the head of C r a b  
Greek is a Low pass having an devetion of between 575 m d  BM) feet. 
There is good reason to believe that at one time all of the present 
AmeFican Creek drainqe west of Lost Creek flowed out through tb 
gap. An i d e h e d  diagram to sImw this condition ia afforded by 
figure 7. (The apparent lack of ~ymmetry of the eastern and western 
parts of the Kruzgameps drainwe in this diagram is due in large 
memure to the lack of adequate field mappmg of the atreams to the 
t )  -At the time represented in figure 7 a ridge with an elevation 
of nearly 800 feet separaterl the tributary of the Rro~gamepa, A, 
h m  the headwater branch of Americm Creek, B. Su bsequent,ly, the 
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outlet hy the Crater Creek pass was blocked, ~ m d s  and graveEs were 
deposited, ant1 a lake was probably forrnd. Gradually the surf BJX 

of the l4ke w a t m  row until it ovbrtopped the low divide betwmn 
streems A and B, and thewatem of the lake occupying a part of the 
Kruzgtbmpa basin dischrsrgerl towsrrl tho northamt down American 
Gseek. With the deve.lopment of m outlet a c m  the ridge the 
water bagan to cut the gorge now repmented by the canyon of 
h e r i e m  Creek. This gorge is ahout 400 feet deep, and its steep 
slopes are well shown on the detail4 topographic map (PI. IT?. 
The downcutting of the atream has proceeded headward until now 
the junction of Ammican m d  Cmter creeks is fmm FiO to 75 feet below 
the loweat part of the Crater Creek psss. It is not yet possible 

to stata dehitely the nature d the obstruction which caused tho 
abandonment of Crater Creek p m ,  but the best evidence at hand 
indicates that it consktetl of a tongue of ice wliich extended south- 
ward from the Bendeleben Mountains. Whatever it was it persistad 
for so long that when i t  Jbappeared the dr-e to American Creek 
waa established, and the stream continued to flow in the more recent 
channel. 

8DMMARY. 

When the valleys of the plateau province are con~idered in a broad 
way it is seen that they form a mature series of dissection lines, which 
have so r a d e d  throughout the quadrangles that few remnants of 8 

much earlier surface are presemed. Furthermom, the more mature 
valleys havo h e n  uplifted, so that t!le streams have been forced to 
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d e a  their floors, and therefom rock outcrops in the banks are 
common. A possible dimatic chenga hee taken p lm,  for many of the 
mom recent v&s incised in the older onas am p m l  flled. Many 
of the grnaller side &reams have b n  formed in very m n t  tima, 
and in many ewes fail to show the festures of streams thst have Geen 
gubjected for a longer time to earth movements. Nowhere, however, 
is there any proof that the velleys have been occupied by gl~ciers in 
the past, and there is strong positive evidence that such occupation 
has not occumd. This stahment refers to the plateau provinm 
propet, and not to the Niukluk-Kruzgsmepa Flats, where them am 
unmistakabla evidences of ancient valley glnciers. 

The soils of the vallep differ but sIightlp from thorn of the coastal- 
plain province, sxc~pt that in placas the material ia e.ntireIy unsoded 
by water. This is particularly true near the higher pa* of ths 
divides, where angular frost-riven detritus, almoat hare of vegetation, 
is the normal condition. On the valley floors tangles of willowa, 6 to 
8 feet in height, mixed with a!dem, are common. No coniferous trees 
are found in this province with the exception of a. few stunted spmce, 
and even these dunted growths occur only in the extreme assttrn part 
of the quradrmgles; probably not more than e -re wuld be found 
in the entire area. The most weetern spruce tree wm found near the 
h~Bd of Gander Creek, and the most nadhern one was in the valley of 
the atream heading in the r ,770-foot limestone hill east of Gander 
Creek. Ten milee e8at of the eastern rnergin of the area, netbr Council 
City, apmce gmws in ~uficient abundance to supply local needs. The 
gre..eatar part of the valley alopm are covewd with grass ~ n d  mosses. 

The northern termination of the plateau province does not appear 
within the mapped ama, unlma Niukluk Rivar lowbnd ba considered 

such. AH has been stahd bn page 18, the Bendeleben Mountains 
rise to the north, but the question whether they are formed by the d i 5  
mction of the werped p l a ~ a u  ~urface is not within the scope of this 
paper. On the aouth the plataau is  terminabd rather abruptly by 
the coastal plain, and no outliers are found in the latter province. 
Near Topkok Head, however, the plateau p r o ~ c e  is cut off by the 
ma, and R steep cliff ia formed. vigorous ie the attack upon this 
headland that no beach hm been fomsd. It is entidy out of the 
quation to walk around the basa of tlm clBs at sea level, and it is 
impwihle except in favorable places to climb to the upland. The 
rather fltlt upland above the cliffs is at an elevation of about 600 feet, 
which coincides closely with the elavation of Cape Nome, and a h  of 
the York Plateau of Collier, but no gmeb  were found on its aur- 
face, and its mode of formation is not known. Tha load origin of the 
rock fragmenb, however, ehowa that for a long time it has not been 
~~ffectecl t)y tr~rmporting agents, 



It hns a l d y  been stated (pp. 30-31) that the form~tionfl which 
o a r  within the quadmnglefl helong to the Nomo p u p  and the 
unconsolidstatl n1Euvium. The Nome group, mcmnling to tho errlier 
geoIogists, c o v e d  lrbou t thmyuarbem of the ant& lnnd area of the 
quadr~nglm and included the lower schist rnomlwr and t,he upper 
limestone-tho Port Clnmnc~. Next above this gmup mme the sllu- 
+urn, mnging in tp fmm Tertiary ta Ilemnt, snd covering En ~ras 
shout one-third ss great as that OF the Nome p u p .  These determi- 
nations were based upon mconnafss~nco sumeye and were puhtid~ed 
on the ~ c s l o  of 4 miles to tlra inch, so t hpY represent only the larger 
features of the geolqq*. Ri t h the completion of the detailed geologic 
mapping, the field work for which was tFonn on a scale of 2 inches t o  
the  mil^, it has been pmihla to shoq mow (Ietnils and to subdivide the 
complcx Nome group into unita which haye definita areal, and strati- 
graphic relations. The mults of these studies are ghown on the geo- 
Iogic maps pis. VI and VII), nnd tlia bafii~ for these suMvisions will 
be discussed and the v~rinua m e m l ~ m  tl~fmed and d w r i M  in the 
follow in^: pages. The uni trr will be dtlscrilwd in g.eologics9qusnce from 
the basa toward t h ~  top of the column. 

Before tlescribing the different members of the stmtigrapbia 
kquence, a statamant canceming the kind of information sfforded 
by the geologic. mnps i~ appropriate. To those familiar with similar 
mnpa no nxplnnation is necessary, but to the others it should bs noted 
that in drawing boundasi~s between highly metamorphic rocks B 
aharp line of separ~tion between different members is not always 
pmible. Much of tho surface of Seward Peniusuls is covemi with 
murk ~ n d  reg~t~tion,  w that outcrops am few in number; when it 
becomm necessary to d m  'boundary lines through auch places, only 
approximrrtions of the actud posit ion are possible. Furthermore, 
where rocks ilare been so folded and contortad as these, transitional 
pl~rrses which might belong to either of two p u p a  are mmmon; in 
such cases the separation is based upon a11 the eridenm obtainable 
but is at best often a wmpromix. Finally, when the scde of the map 
is insufiicient to  represent the actual conditiom, it is news- to 
generalize the obsemations m d  t n  stlow only such features as may be 
appropriste. Figure 8, which represents a portion of the Cassdepaga 
River valley near the western margin of the C d e p a g a  quadrangle 
on a. male of 2 inch- t.0 the mile, illt~strsbs the impossibitity of show- 
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ing all the data on R map on B smaller male. For these reiwona Plates 
VI and VLI ~houZd not be interpreted as showing the exact lithologic 
character of irpecific small amw, but onlp as delineating the a p  
propriak geologic group3 mtl farmstions as far as is permitted by 
the area of the exposures and by the wale of the maps. 

Slates 

R m E  8.-Map sbolriag wlcmpa w pert# OK Capsdepsgs River. 

The various group and formations which d l  be described fan  
into two main classes, namely, the consolidated and unconsolidated 
deposits. The wnsolidated deposite consist of three main t-vpes, 
dments ,  igneous mcks, and veins. The unconsolidated deposits 
may be divided into marine and nomarine sediments. Esch of the 
divisions map be still further classifietf according La diEerent t o p  
graphic or physical feat.ures. In the prwent paper, however, it is 
purposed to treat the &ow wa9cllidated or hard-rock membem 
fimt and then to pms to the consideration of the unconsolidated 
deposits. 

h order to make the sequenw of the various sedimentary membera 
more evident, the foIIowing stratigraphic table is inserted here: 

Llthoblogtn chsrackr. B p m ,  Fonnath  or p o p .  -- 
PMrdovloian ....... 
Pw tOrdwiolen (I)... .. 
Ordovlclnn 1) 
Unron~ormi\y ........... 
Pn~Ordorlrlan (P) ..... 

.-  - - -  - 

I__"-- 

.................. P a c ~ u m m h m h i s t  

........................ Eurrah slate,. 
Bodk U r n e m . .  ................... 

. . . . . . . . . . . . .  Solomon~hlst. 

- .. - -. 

Datk dm* md ~itbtn: IltUe 
morphoscd. 

rarbonmun qaartdbcs mud alate. 
M ~ s l r c  hlulsh-wbltc Ilmfs(atle. 

nij?bly rnrtamorphlc q u u t w  aad 
wl-a wblslq. 
- -- - -. - 



&mwl dsa&phon.-The lowest membor recognized in the quad- 
rangles is rl series of schists with thin limostones, which exhibits a 
more or less uniform C ~ W R C ~ A ~  ttlroughout the area. It is propo~d  
to cdl this unit bbe F;rrlnrnt~n mhiat. Strat,i~gr~phicnlly, its position 
b determiner1 by the fact that it  underlie^ nll the other rocks. ks 
will be 8110wn later, however, this fact is not easy to determine in the 
field because of tho oxtmme arnrjunt of deformution the rocka have 
undergone. Bncause of this extreme deformation, the thickneas of 
t h i ~  member can not be determined, but it is probably many hundred 
feet, The dominant ~ l t ~ ~ ~ t ~ r e  shown hv the outcrops is cleav- 
age, whom planes usually stand ~t a low angle. Here and there, 
howfiver, under favorable conditions, ran earlier strvcture is preserved, 
which is prohal~ly bedding. The older structure may perhaps be 
hest determined hy noting the direction of the contacts between the 
~chista and the thin beds of limestone associated with them. E ~ e n  
this criterion is apen to doubt, for the junction between the two was 
often s plane of weakness on which movement took place. Because 
of the greater age of the Solomon schist, it is much more highly meta- 
morphosed then any of the other rocks, and it is $ways more thor- 
oughly recrptahed. Under t h ~  microscope earlier structures may 
sometimes be discovered. For instmce, rsome.whet rounded quartz 
g ~ i n s  am now and then recognized as forming nuclei around which 
the later minerals have been developed. It. ia, hewe~er, only under 
exceptionally favorable conditions that t.bese structures may tm seen. 
From them, however, and from tho relationship ohssmetl at placm 
where interlaminated thin-bedded limestones occur with the schists, 
it, is believed that the formation as s whole is a series rrf sedimentary 
deposits which have h e n  more or Im completely mcrystfiIlixed anct 
thus have lost their former charactem and assumed s h i ~ h l y  schistosa 
condition. 

Mima+ charad~r.-LithoEogicallp, the Solornun schist sE~ows 
a great range of character in diflerent parts af the field. Some of the 
membes are very quartzme; othem %re ralcareous; &rid still athen 
are mainly chloritis. Consided as a whole, however, the! 8chist~ 
am usudIy quartmse and have fibunclsnt chInrite. For this rewon 
they have a greaay appearance and are. much mntcrrted, with irregu- 
lar stringera anrl lenses nf quartz, prohahly of vein origin. Gnder thr! 
microscope it ia found that fow nf the rnernhers OF the Solomon whist 
 how any eon~iderablcr smounb of F~ItFspar, find in the hmd specimens 
feldupar i~ practically wanting. No rtnalyws of them rnc-ks I I ~ V P  
been made. It should bo n n t ~ d  tlwt t,Ilough mumvita ia commerl in 
most of the  schist^, no biotit~ is  found. The s@i6canm of thia fact, 
is not t,horoughlp underwtood, but it is  b a l i ~ w d  that the absence nf 
this minoral iu due in parL ab I~mt tcl the abwncr of granitt* in t .11~  
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neighborhood. According to this suggestion, many of, the sehists 
to the north and wmt, in which biotitcll foma a large part of the rock, 
have that chamtar, because they am in the zona uf contact mete 
morphism of granite hlassas, wlde tlia Solomon and Casadepags 
region is devoid of t h i ~  intmsiva. 
h addition to the more characteristic md cmily F ~ C O & ~  min- 

erals, there are many others which can be determined only by the 
aid of the microscope. A characteristic specimen of one of the 
schists memred in thin ~ection showed that nearly 80 per cent con- 

* sisted sf optically strained and recryatdlised quartz. There wan 
also a little muscovite in scatbred flakes and an abundance of chi* 
rita in thin parall~l hands. A little misite was also found and a amall 
amount of a dark pigment h arnaI1 specks, probably carbonaceous 
material, The cleavage of the specimen was much minkled anci the 
rock had a "woody" fractuw. hnot'her specimen &owed about 
70 per cent of quartz and nearly 30 per cent of pennine, chochlore, 
and rnusco~M or seficib. Metdie miner& are sometimes present. 
Of these minerals magnetite of mcondary origin is the most common, 
although sulphides am also frequently noted. 

Iaterbeddt-d li&vnea.-ln the mom c a l c m u s  schists cdcite 
increases in amount untiS the rock may become almost a puw lime- 
stone. In a specimen of such tt whist at the mouth of CanyonCreek, 
neer the limestone contact, there is abundant carbonate which has 
uociated with it iron oxidea that appear to h secondmy products 
resulting from ita &composition. In this mbia.t there are a few set+ 
ondary feld~pars which show a distinct sievelike structure; that ia, 
they have surrounded earlier-formed p i n s  of quartz or ot.her min- 
erals. Somo of the calcita ia also of wcondary-origin, for it inr.Iosea 
some sIight,Iy rounded quartz grains. In addition to these more 
tsbundmt minerals rutile in aggregates of minl~te needles is common. 

It has already been noted that calcareous beds and lenses are found 
forming part of the sedimentary sequence of the Solomon schist. 
Them beds have tllicknesaes rangbg from s few inches to many feet. 
Some am distinctly intsrstratified with the schists, but the relations 
of others are not clear. On the geologic maps an attempt haa been 
made to repmsant dl the calcareous msmbers that the acale of the 
map will permit, and although some have had to ba excluded OII 

lscceunt of their smalln~s~,  the m a p  give an idea of their general 
distriijution. I t  should be stated in this connection, however, that 
the grouping aa shown on the rnbp probably includas mme of the 
heavy lirnestonea which really hIong in the next higher division, 
but which, through fault.& and complex folding, ham had their 
reI~tionship sa obscured that their true @tian is not dehrminabl~. 

The limestones of the Solomon schist are not do1ornit.i~ nor; intlwd, 
am mtai of tlie L~t~rlserlt l~J Fimmtanes tImugliout tltlle arra. In n 



few plaoea, hawewr, dolomites da mcar rand form irregular patches 
whose miations to the other mcks is not c l~ar ,  owing to structura1 
deformation. One sucli dolomibic. awn is found on trllc upper part of 
Bonanz& Creek a little west of the hlrsvy lirncatona. Ita r~lations are 
mch f.hat it i9 not certain whether it repr~mnts R dohmitimd por- 
tion of the heavy Gmestonr to the owt or whet,ller it is a di~t~inct bed. 
&I m y  event, it m u ~ t  be at 1~mt 250 feet thick. It occurs in the 
~ p i n i t y  of a great overthm~t ffsult, ant1 so its wlation to the: mhiata 
b not evident.. This dolomit,~ rm not be tmed for mom than smile, 
wid in t l~s t  dintmce it ~ O P S  not appear to ba continuous. Another 
dolomite was found at an elevation of about 700 feet east of the herrd 
OF Crater Cmk. Its exposed thiclmem, I ~ o m v ~ r ,  is not ovpr a few 
scorn feet. Its entire extent is not visible, owing to the mantit! of 
pvc.1-plain d~.posits that obscure the lower part. At this place 
jt appears that the dolomite ia interbedded with the whist. T h ~ m  
two RTT practic~llly the onIy plms whem dolomite nm found within 
the mapped area. Ln neither caae is it possible to demonstrnta 
whatlier the dolomitic chamcter is local or rnmh 8 d~fmits strnti- 
graphic horizon. 

The limeetene bnnds occur in all portions and tm not limited to Rnp 
particular part of the field. It seems clear, however, thrst the upper 
psrt of the Solomon hm more of them than the lower part. Lt wnuld 
seem, tharefoss, thet the Solomon wss deposited in tha beginning 
un&r mom or 1- stabla conrlitions of rather shallow water, follower1 
by more pronounced oscillations and a general tendency toward 
deeper water. It shoulti he added, however, that the actual base of 
the schisL* is not determinable in the tSolomon end Cssdepagic region. 
KO conglomerates which hlong distinctly to this horizon have been 
found. Whether their sbwnre is  due to the fact, t h ~ t  none were 
formed within the redon, or whether it is due to  the nhliter~tion of 
the conglometetie chartwter by the peat  amount of deformationwl~ich 
the rocks have undergone, is  not known. From the fact, however, 
tbat no Inwermetmhr on which such a brraal c,onglomerats might have 
been depositad is known in the region, it wema pmh~bla tllt~t none 
were formed, snd that tho near-shnse depo~its of eoriglomerates occur 
in other mess. 

Mefamorphh, -As  regard8 the, amount of metmorphim, t h m  
ia sl~ght maRon to  doubt that the Solomon w,hist ha8 been subjwten to 
mom inhn~e  Ateration than any other member of the stratipphie 
sequence. Not only hm oloavqe haen everpffhera de~eloperi, hut it ie 
demonstrabIe at many placeu that this cleavqe hm itself k n  
deformed, so tbat hat least two marked periods of foldmg and shearing 
are indicated. With each of these periods new minertlls were devsl- 
oped and new structuras inducecl, which obscured the preceding char- 
at:teru. Therefore, when lonketi at in a brnitl n-ay, the diiremntiation 
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of the Salmon schist from succeehg horizons may be roughly made 
on the bmia of the greater metamorphism of the schist, 

Generul dradphn.-Over1ying the Solomon schist and covering an 
area of about 50 quare milea in the Casadepapa quadrangle and 
probably a little IELW than half that extent in the Solomon q u h g l a  
ie a heavy ~immtone t.hat f o m  one of the most striking topographic 
features of the region. This formation ia most extensively de~eloped 
along the western ma@ of the quadrangles, wmmencing near the 
mouth of West Creek on Shovel Creek and extending uninterruptetf ly 
in a northerly direction. It Ties outside of the mapped area north of 
Wilson Creek, but may be traced continuouslp in the ridge separsting 
the American Creek from the lron Creek drainage, The nothem 
end of this lirneshne is new the settlement of Sewik, from which the 
formation derives it.s name. 

It will be noted that thb is the belt of liimtona which. ww pre- 
viou8ly comlnted with the Port Clamnee. Owing to the fact, haw- 
ever, that at lemt four diffmnt limmtones, mnging in age all the way 
fmm the Cambm-Odovician or earlier to Carboniferous, are known 
in Seward Peninsula, it seems inexpedient to correlate at such long 
range on lithologic grounds, and consequently a new name, whbh 
ahall not in itself express too widespread correlntion, is n m a r y .  It 
is proposerl to limit the term Sowik limestone ta the m e v e  Zim4 
stone which immediately nverlim the Solomon mbist. 

This formation consiata essentially of rt calcareous nondolomitic 
limestone with a dlickness of 400 to 1,000 feet. At its typical expo- 
mres it is a limestone with practically no d i m e n t a y  schist beds. 
Where, however, metamorphism due tu deformation ant1 dialoca- 
tion have affecbd the mck, rnicacmus minerah have been formed 
and a cleavsge developed. In all parts of the field it has been sub- 
jected to some metamorphism and the component minerals recrya 
t a l l i d .  The result of the recrystallization bas been to destroy the 
original characters. If organic mnrains were eiginally in the rock, 
they have been mostly obliterated. In only two or t h m  plates within 
either of the 11avo Eoesils Gma found, and even in thase 
places they are so distorted and absorbed that they are of little or no 
value in determining the stratigraphic pmitiou of the beds in which 
they occur. ,Jo fossils at a11 have been found in the westam, longest 
belt of limestone; but farther east, near the haad of Gander Creek, in 
beds which morn to be equivalent, a few fossils were found, Regmi- 
ing a epecilaen from this place (BAS20 loc. RASW), E. M. Kindle, in a-n 
unpublished letter, says: 

It ~ h o m  nothing that can ha regarded aa mclndve evidence of ih ape. The npeci- 
men  how an obscure m l B t e ,  s criwid dam, and 8 c-tion of an undetermined 



fossil. In view of tho mrity, if  rmt the entire absence, of crinoid &ma born atbe lower 
Praleozoic faunas which J have men in the Sewad Peninsuls, 1 am inclined, w wunt  
of the crinofd stom, to mrrpect tbst the qmcimen may represent a Cwbonilemus hori- 
m. But I w i ~ h  to mgister thin npinion aa being the best gum which I am able to 
make, and withnut wei~ht it them i m  any evidence against it. 

A eomprrhensiv~ idea of the general field appearance of the Sowik 
limestone may be gained from Pl~te I, A, which WM taken from a 
point near the top of the 1,160-foot Id1 south of Kasson Creek. The 
view is looking up Shovel Creek, and shows Topnotch Creak near the 
right or emttrn rnergin. A comparison of this view with tho gao- 
logic map, Pl~te  VI, will make the distribution of t b  rocks more 
evident. The angular fmd-riven fragments which cover the fore 
ground show tho characteristic method of weathering and partly 
explain why it is ao difficult to obtain definite memurements of thick- 
ness and atmctufe. All of the hills &own in the view bave the same 
character as the foreground on which the camem wm standing, 
and oukrops actually in place cover probably lea3 than 1 per cent of 
the surfme. Other viewa show other places wbere the Sowik lime- 
atone is well exposed, For instance, the limestone of Mount Dixon, 
which is correlated with the Soff;k, is shown on Rate XV, A; the 
unconformity botwcen thr limestone and the Solomon schist and 
dolomik (sea p. 56) is shown on Plate XIIT, B; and an intrusion of 
the limestone by igneous rock8 (set! p. 77) is shown in Plate VIII, B. 

Gealugk r&Eio7cR.-It is impossihlc to  st&* dehibly what are the 
relations between the underlying Solomon schist and the overlying 
~%wik limestone, far t h ~  ~vidence *ems to be contradicto~. Aa has 
already been pointed out, the upper part of the Solomon &chist ia 
marked by more. caIcareous beds than the lower part. This would 
seem to suggest gradual swhrn~rgenr~, and it is posaible that the Sowik 
limestone marked the closing stage of this general movement. 
Acmrding to such an interpretation, the limestone would be broadly 

-conformable with the underlying schist. On tho other hmd, it 
mems from the field evidence that tho limoatone is not as thomughEy 
metamorphosed es the underlying ~cliiljt~. This could not, however, 
b the ease if the two were essentially conformable, since to bring 
about such a difference an inhmening period of deformation must 
have occurred. It is, of course, unsafe to plme much weight on 
the difference in the d e p e  of metamorphism, especially when the 
m b  affected are so different in physical characters as the Solomon 
quartzom sediments and the Sowik lirnmtone. 

It might be asked by one unfamiliar with the region why the ques- 
tion of conformity is not settled by the observations on the structvre 
of the two members. There are two main reasons why this criterion, 
applicable in most mgians, is not mnclusive in settling the problem 
in h a d .  In the first place, the original structure is so ohcure that 
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it seldom can be recognized. Bedding planes are ordinarily deter- 
mined by the difSerences in lithologic character or texture on either 
side, but to take this as the dip of She rocks is necessarily to beg the 
question, as it involoes the assumption t h ~ t  the beds are conform- 
able. Nor does the secondary structure give any conclusive evidence, 
for divergence in direction of the cleavage may be due either to the 
decided diRerences in the physical characters of th rocks or to the 
fact that one of tbem has suffered two periods of deformation while 
tha other haa undergone but one. Thus it might easily be imagined 
that a def armation which would readjust the structure of a limestone 
might not be sufficient to destroy a schist or quartzite. hother 
reason that makes the defermination of the relations difficult, if not 
impossible, is the amount of faulting that has dec tsd  the regicm 
subsequent to the deposition of the limestone. Tho junction between 
the schist and limostone was ~ecesaarily a plane of weakness, and this 
hm permitted thrust faulting. In conmquence of this movement 
tb contact zone is ahoat always inintensely brecciated, and seldom 
can any structure bs determined in the limestone for wveral more 
of feet from the contact. ParticularIy good examples of this brecs 
ciated eontact me afforded along the slopes of Mount Dixon, especially 
on the ridge north of the head of Dixon Creek. Here and there are 
distinct evidences of unmnformity, but in evcq case that has been 
closely examined the unconformity is due to overthrusting and not 
to  original depposition. An example of thia kind is dorded by the 
1,770-foot hill. .batween Bonanza and the lower part of American 
Creek. (Seep, 115, and?]. XTII, B.) 

Even if the mbt ion between the Sow& limestone ~ n d  the Solomon 
aehist could be gettled by tho structure, the employment of this 

. criterion would be d;iricult, owing to the absonce of good exposures. 
Much of the c o u a ~  is covamd with a mantle of vegetation and talus 
through which few outcmps appew. On the side of the exposures. 
opposite the dip dope, the heavy mantle of frost-riven frqnents 
from the limestone and from the weaker, more easily disintegrated 
schist c a w  the actual contact to be cowred and even a thickness of 
a scam or more feet may be completely masked. 
For all these masoas, it may be aeon that precise field obsemrstions 

on the structure are not feasible, and may lead to erroneous interpre- 
- tations. When, however, the problem is looked at in a broad way 
md when the peculiar areal distribution and the apparently greater 
mount of metsmorphiim m considered, it wma most reasonable 
to beli~ve that the Solomon and Sowik are not conformable. 

C m e k t b m  of d&ched .oui%mps.-The meal distribution of the 
Sowik limestone is indicated on the geologic maps Ph. VI md VII), 
but it is probable that some of the limestanes which have been gmuped 
on these as forming parts of the Solomon may be simply the infolded 



equivalpnts uF thp .%wik. Thir in rs~~criall.; t r u ~  in the ~outheast- 
ern part of the Solomon quatbr~ngle in the rrilley of Rock Creek. 
I t  is b l i e ~ e d  fmm rapid tpvonnaissance trips tr, ~ m a s  outside of the 
region under discurnion that the l i m ~ s t o n ~  here map connect with 
the rnllssive l i m e ~ t o n ~  wllich forms pmticsll?- continuous expmnres 
slong the coast horn nlightlp eaet of Topkok I I F ~  to B l d ,  a dis- 
tanm of 8 or 10 milrs. Areording to the tlcscription of who 
+sited Bluff in 1906, the Eimestane swms to he in g~naral character 
similar to tho rn~mivcl LSowik lirnmtnne of tht! Solomon and Cma- 
depapt quatlrangl~~i. Though it i.s not propos~rl to press the com11+ 
tion of the lime~tnnp; on Rork rrcek with the limes ton^ at Bluff, nor 

the correlation of the tirn~atone at BlufF with the Sawik limestane, 
such an interpretation iq not unlikely and may bo wamntcd hy 
further study. The pint, however, which it is &wired to empl~trrri~d 
by bringing up the question, is that with moro numaroue and h t t p r  
exposures, such as may iw &orded laRr by mining excavation, it is 
probable that the areat extent of the %wik may be slightly i nrnwwd, 
eTen within the mapped area. 

Odinsrilp, the formation, whem it appears, forma the rillme, 
but in man? places it hm b e n  eroded to such an extent that it mnkea 
only isolakd patches on the v d e y  slopes. Such imllatetl firrae are 
- - -- 

a m l I h , A .  J.,E~F.L.,Bm~th,P.R..mdRmtr,hH.,ColdplsDeraoIplurrd&wardP~ 
Am- Bull. U. R. MI. Strrruy NO. X'S, I*, pp, S% 
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often difficult to interpret, for the. dominant structnre-cleavage- 
would indicate a auccession'of strata that does not occur. Fire 9 
shows an am& of this sort on the ridge at the head of Fuckroummie 
Creek. From thin diagram it wi!l be noted that ttbe appamnt dip is 
south to ~outhweat, but through any of the little gulches which score 
the western face it is possible to  keep continuously on the same schist 
that occure underlying thce limestone on the east. This wuld  tend 
to p m ~ e  that the limestone was either a lens in the schist or was cut 
off by a t11& fault, or that the observed structure is not the bedding 
structum. This last suggestion seems to  be the correct one, although 
it is not definitely proved. Other examples may ba found in the 
SoIomon quadrangle, especially in the ridge west of Solomon River 
between Big Hurrah Creek and East Fork. 

Y&morpAh.-SilieX~:~bCion of the Sowik litnestone hm been 
noted at sev~ral  place^, being paaticuIarly characteristic of the h ~ s e  
of the limeahne near the contact with the schists. At these p l m ~  s 
thickneaa of from I b 4 feet consists of limestone replsced by silica. 
All stages from nearly p m  limestone to a, quartzite showing no lime 
remaining can b found. In the. replacement, cavities lined with 
perfectly terminated crystals of quartz of amall size may be found. 
It is evident that the replacement h k  place at a much later dnta 
than the formation of the limestone, m d  WBS due to the cornpara- 
tively mmnt prewnm of ckulatjrtlg waters, whose movement was 
made emy by the ahattared and dislocated character of the m k .  
Owing to the fmt that the Sowik js a limeatone, it is readily soluble, 
but the cold water which preveils at that northern lstitude is unable 
to dissolve the rack readily, so caves and cavern such M cllarackrim 
limestona regione farther muth are not abundant. Solution lines, 
however, may be found an the exposed surfaces and in plwes indicate 
solution under mnditions d8erent from those that now prevail. 

Besides the replacement by silioa, iron solutions h a ~ e  played a small 
part in altering the normal charachr of the hestone.  . This is esp- 
cially the case on the hills e a t  of Johnson Crcek. AIthough example8 
of t,his replacement were not seen in place the slopes of the limestow 
hiIls, especially on the side toward Virginia Creek, were covered wihh 
numerous fragments of limonite. This mineral. occurred in atal~c-  
titic and botryoidal growths of a porous texturn, often apparently 
with unreplaced fragments of the limerctom entirely aumunded by 
the limonita. Fragments up to a pound in weight were men among 
the other blocks of the talus, and in p l m s  t h y  were so abundant 
that they gave the slope a b m d s h  color. This replacement, like 
the replacement by silica previously noted, seems to have been a 
recent one and probably did not take place prior to the last great 
metamorphism. From the distribution of the Boat limonite, it is 
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a u e t d  that its formation look plam neamr the upper than the 
l o w ~ r  limit of the Zimeetone. 

nQraclw and d i e f d & i m . - h  Solomon L- approached from the sea, 
on0 of the most conspicuous landmarks is a high hill 6 or T miles 
nartheaalt of the tam OF Encle Sam hlountain. This hill marks tho 
mtlthern limit of a blwk alate formation which is the next one we+- 
lying the Sowik limeatone. Its m a 1  extent is represented on the ' 
geologic: mapa (Pb. VI and VIJ). The largest area of this formation 
is roughly trimgular in ~hspe ,  having its b~ge along the inner margin 
of the comtal plain and  it^ ywx new the mouth of F,& Fork. Its 
most continuous ~~xposurr~  arc afforded by the lower 2 or 3 milea of 
Big Hurrah Cmek and in tho   hafts and other mine developments of 
tht- Big Hurrah rnina, locabti at, t h~ junction of Big and Little Hurrah 
cmka.  For these masonil it is  proposed to call it the Rumh slate. 
Jt formed part of the Kome p u p  of the earlier geologists, but the 
fmt that over a conaiderabie p ~ r t  of the field under discussion i t  may 
be traced with mare or less cantinuity and prrservcs in the main char- 
~c,teriutics of its own cauws it to br placed in a sppwate suMivision 
from the mek~ ~Lready described. 

The JIurrah slate dm¶ not cover much mom t h ~ n  h a  a~ p a t  an 
area as that occupied by the Sowik Iimestone. This is to be accounted 
for by the fact that owing to its stratigraphic position it has hwn 
lifted higher above the planes af erosirm and has therefore been 
removed over a laver area. There can be but slight question that 
originally the TIurrah alato was deposited pract.icallp uninterruptedly 
amr tho entire Solomon qudmqle  m d  over at least the muthern 
twwthirds of the Cmadepaga quadrangle. The outcrops are now 
widely distributed, although the most extensive ares, as hae already 
hmn nohd, is fmm TTnclo Sam Mountain nerthward to the mouth of 
East Fork. In the drainwe basin of Big Four Creek are many arem 
of rt B ~ U R F B  m i l e  or mare where the Hurrah slates are the country mck. 
Outcrops alao occur in tho central prrstian of the Am~rican Creek 
valley near the mouth of Imt Cmk ant1 also near Gama Bmk, but 
they are much dislocated and can not be traced for any djst,ance, 

Along the western margin of the quadrangle the Hurrah slate is 
exposed in a disoontinuous band roughly parallel to the S o d  lime- 
done. Within the s e n  covered by this report the date is broken by 
numerous faults, SO that it can not he traced continwousfp; but far- 
ther northwest, from the big bend in Lower Willow Creek a mi lo  or so 
weet of the junction of that stream and Wilmn Creek, it can be tmced 
northerly in an almost unbmk~a hand, extending into the Iron Creek 
valley. From the field evidenca in the western part of the quuadran- 
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gle, it appears that the 13urra11 slat0 is nr~t so thick :k in the w n t d  
part. Though a thicknass of over 2tH1 feet is seldom indicated on 
the west, in the central part of the area the IIurral~ slate is at Iemt 
400 feet thick and in some places may roach 800 f eeS ; this, however, 
may be due in part to faulting. AIl of these estimates of thickn-, 
however, are unsatisfactory, for in no place has the upper contact 
of the dates been seen, and therefore the amount that hss been 
remooed hp emion and the chmmter of the overlying beds have not 
been determined. 

At the bme of the Hurrah slate in places where normal Bequenee 
is indicated, thin black limestone, in few plams more than over 50 

' feet thick, occurs. This limestone is weU exposed on Iiittle Rumah 
Creek, at the base of the slate an East Fork, m d  in various parka of 
the Big Four Valley. It is dways calcareous and never dolomitic. 
The coloring matter smms to be cetrhnacmus materiel, which occum 
sprinkled thmugh the rock ~rrther uniformly. Some of the carbon is 
in suck fine particles that its chamter can not ba determined even 
microscopieaUy, m e n  material-of this sort, however, is heated in a 
bumen flame, the carbon burns a d  leaves a white residue, thus show- 
ing that the material is not graphite. There we, however, some of the 
black limestonm that show graphite instearl of tha other forms of car- 
bonaceous material. Under the miemmope the calcite of the l ime 
atone hras been practically en tirely mryatdlized and the later c y a t a l s  
are much pressure twinned. Seconda~  minerals are developed and 
sometimes form as much as 10 per cent of the swimen. Of the 
seconhry minerals, quartz and ~nuscovito are the most common. 
In a specimen from the Big Four basin, howsvor (spec. 7AS57, loc. - 7AS208), garnet ant1 amphibole were a l ~ o  recngnized in thin sections. 
The amphibole was in colorlem well-formed crystals. T t  is probable 
that tha garnet ancl l~rnphibole wore introduced as a result of the 
igneous intrusions which have h d  such an important effect on the 
rocks of this part of the region. Sulphidea are also found in the black 
limestone ant1 were among the lateat-formod minerah. The lime- 
stone is so thomughly recrystalIiaed that no trace nf orgmiarns have 
been found in it. Veins of calcite mrl  sclmetimes quartz are %bun- 
dant . Athough thoroughly recrys tallimd, the limestone has seldom 
developed R good claavago or schistosity. 

Above the black lirnesltone are from 200 to 800 feet of black quart5 
itic slates, which Rre the most ch-teristic portion of the Hurrah 
formation. Plate V shows a typical outcrop of the slates on the 
upper part of Rig Four Creek 13 miles snutheut of the mouth of 
Surprise Creek. In this view tha well-jointed character of the slates 
and the much-faulted cundition are well shown. AIthough them 
rocks &re much' dislocated and practically everywhere show na much 
faulting as in the view noted above, they do.not seem to have been 



aa much s b d  as most of the rock5 already clescribed. Strong 
evidences of folding and even overthrusting w e  found, hut seldom 
are the mcks ~ c b t o ~ ~ .  h charwt~ristic specimen show that over 
8(E per oent of the rock is quartz. kwciated with the quartz is 
usually Borne chloritn and muscovite, the amount of the latter min- 
mds depending largely on thc mount of metamorphism to which 
the rock has been subjected. The blnck color is due to fme tlustlike 
p&icles ol carbonaceous matter scatCer~1 nearly uniformly througl~ 
the rock. In those places where rnetaniorpliisrn has been most 
extreme the carbon mineral, is usudly graphite. Where this is the 
cam, the mek soils the hands anrl the gaphito o~curs mainly on the 
cleavqp planes. 
The structur~ of the rack in hand ~pecirnens shows incipient 

cleavages wluch look well developed, hut the rock usually breaks 
along the joint pl~nes,  so thrtt the exposares rrm a t ~ l u a  crf more or 
legs rectangul~r blocks from t ta 5 inches in longest rlirnension. 

'* 7 Sulphides in small amount are ~ l r n w t  universally premnt and on 
w~athering givn the rack an irort-stained color on the surfnee. The 
alterstion of the sulphidea Irnveg littltr pits of somewhat cubicnl form 
filled with limonite. In weathering. the rock sometimes takes on a 
whitish color, which compl~trEy nltew its normal appaerfince. When 
pieces of the whitewenthering Hurrah slatc are broken open, an 
unaltered black core may d t ~ n  be Found, showing distinctly thnt 
the material d m  not came from a p&~ticuIar bed but thnt thn light 
color is simply an effect nf ahration. No adequate explanntion ~s 

to why the Hurrah slate weatl~eru white in anme places and not in 
others hns bean discovered. The light-colort.(l phase af weathering 
is by no rnennR R n  common ns the other typp. 

Veins of quartz,  sometimes showing druqy cavities lined with weU- 
terminate$ qunrta crystals, art! so common in th'o Etmsh dates 
that they are char~teriatic of this m ~ n k r .  Plate IX, 3, show8 a 
block of Hurrah s l n k  with tlw network of srrch int~rsecting veins. In 
plwes the veins are so small that they are not dietinguishsble except 
on the weathered surface, where they form R perfect honeycomb of 

' quartz ridges, between which tho black slato has 1mn removed by 
ermion. The veins usually occur tas fillings along the  joint planes, 
snd are of reoent origin. For a more detail~A description me 
pages 89 st seq. 

Fo8&.--No fossils havn been found in the datPa of the Hurrah 
formation, and there am few indirrrtions that ;any will be found. At 
one place near the eastern mnrgin nf thp t~uadrrulgIe, npnr tho little 
h o t  a a ~ t  ;ti the 1,185-fmt I t i l l  r ~ s t  of Big Four ('reek, th~re; is a 
small area of black slates which is the I~mt-mehmorphassd phase of 
the! Hurrah that has loe~u founcl. A t  this plncs tlle texture of the mck 
is plitic. It cnt~sists mainly of qutrrta with t l iu  usual car lonmus  
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dust, which dvea it a bIack color, and it containa also a Eitt Ie very fine 
chlaritic or ksolinitic materid. The rock show no 8 h e ~ t h ~  at all 
nnd breakswith azshaly fracture, in p l m  approaching a ~ u b n c h o i d a l  
one. Probably this area affotda the b a t  chancee for finding fmib 
in the Hurrah alate, hut even hem it m u ~ t  ba confesspd that the 
probability ~ m s  slight. I t  is npcewry, thewfom, to p l m  the 
stmt*aphic position of this fomrrtion purely on the field relations 
that exiat between it and the other mcka and ~tructures of the 
ragion. The reeults of thin study will lw R R ~  fort11 in more detail 
gubsequently (9ee pp. 128-130), but for the present it may be said 
thet the Hurrah slate forma, the mernhr of the mdirnentar~l series 
next higher than the Sowik limestone. 

&&er and dhtrihItion.-In the northeastern part of the C- 
depage qundrsngle, cxpowd over an are& of not more than I0  to 12 
square miles, is R wries of roch which in the f i ~ l d  appear to be diger- 
ent from any of those so far d~scrihed. They y e  not only l i the 
logically diffemnt, but their ~tructures are not similar, and it is 
believed that they are younger than eny of the gedimentew mllrs, 
with tho pmibla exwption of the Tturrah alate. Field relationships 
sre obsrtrrc, and the only fact of which one is sure is that they are 
ponnpr bhtln t.hex%lornon~hist. Theredon in which they occuris 
in large mpszrum cor~red with slluviurn, so that tthir outcmps are 
disconnrctml and irnpomible to trace amIly. Their con- with 
the rack* tn the muth ig in all examjnd instances marked t~p a fault. 
Owing to tha inability defmitely to determine the stratigraphic posi- 
tion it is impwibEe to make any statement regarding the amount 
r ~ f  dislocation t h y  have undergone, but fmm the fact that d ifTer~nt 
geries af strata nm truncated or beveled hy this formation it seems 
prob~ble that  this haa been considerable. 

The beat axpoeuma of these rock3 a m  on the lower part of Puck- 
mummie Creek and on the mkp knob to tho east, in the Jew hill 
northwmt of Post Creek, and in a few scattered outcrops dong the 
ridga ~011th of 'the Niukluk as far west as longitude 164" 15' we& 
Owing to  the sspcially complete developmpnt of thwe mks on 
Puckrnummie Creek and on the 1,150-foot hill to tha east, it is p m  
pns~ri to call this member of the  sediment^^ sequence tbePuck- 
rnummie schist. Thia formation is defined as consisting of more or 
lm9 ~~h ig tom FOCB, possibly equivalent to the Hurralz data, younger 
than the Solomon schist, and probably younger thaa the Sowik 
limestone. This formation ~hould be differentiated, although its 
gtratigraphic position has not been definitply determined, and can 
nnt h- until more mapping in IMI jfimnt ateas has been done. h ten- 



tetive etatement based on the best evidence now at command would 
plme this formation na equiaelent to  the Rurre~h slate. 

Lithologically the Puckmummie schist preaentrs two rather dis- 
tinct types, which, however, in the field seem to occur inter1aminated. 
The h t  is 8 dark-gr&+h, panuIm, slightly whistme phrrse, while 
the other is fines grained, nearly black, slightly graphitia or carhna- 
-us, and slaty. Limestone is practically wanting in the are8 occu- 
pied by tI~b member. Lt seems signzcant that at  the contact of the 
Momon and Puckmumrnia on the fist knoll south of the Niakluk, 
west of the mouth of Casdepaga River, black, c o m l y  cry~ltallina 
limestone float indjstinguishble from the limestone at the base of 
the Hurrah date was found. No outcrops, however, were bound, and 
the position of the float is such rra to afford no positive information. 

Schkbse p h . - - O n e  IithoPogic type of the Puckmurnmie schist, 
BS has prePiously been ststid, is the dark grayish and schiatose. 
In the field this rock breaks into more or less thin flsgs roughly 
parallel to the main structure lines. Schistosity, although noted, 
is not nedy so pronounced as in the Solomon schist. As rr whole, 
the rock in h d  spximens appesrs more 
like a slightly sheared sandstone with 
some chlorik and secondav minerals. 
The specimen from the locality on Puck- 
mummie Creek about half a mile above 
the mouth (spec. 7AS64, lm. '7AS227) 
shows s den= mck with bands of dif- 

F I ~ ~ G  10.-nt~gnm ahowrng "BMP ferent texture and comp~ajtion, which ,,,,,,,, ,,,,, ,,,, &,* 

give the rock a distinct Meld appear- 
ance. The rock appears to consist mainly of quartz with a little 
chlorita and some Jimonite. When cxamincd u n d ~ r  the microscope 
it is seen to  contain over 60 per wnt of quartz. A little albite 
in gains and in lbter-formed intergrowths is found. Chlorite, mu& 
covite, or sericite f o ~ m  smaIl part of the dido. Limonite is abun- 
dant. The quartz owurn both in l q e  and smdl f r w e n t s .  It 
seems that the  large^ quartz and feldspar grains were formed later 
than many of the other minerals, and havc formed mound the 
small quartz grains, producing a "sieve" structure such m is dia- 
grarnmaticrtlly mpresented in figure 10, The inc lod  graitm rep- 
sant m earEior structure, which hw bwn jn plac~s r e p i a d  by the 
later-formed minerals. In addition to t b i ~  structure some, of the 
ga ins  show featurea which soem cI~eractRrirrtie of mcks o thr  than 
tl~ase in which they now occur and aff a d  A clue to the f i tory of the 
present rock. Other fragments of quartz associated with it are of 
diff~rent origin. I i h m  this I ~ c t  it mfiy he nrgued with a coagiderabIe 
degree of assurance that tho rock in cluestion is acdimentat.p, mRde up 
of gains of different earlier rocks nntl that some of t l k e s e  at lewt 
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were aedimenta~y. Another point brought out by the microscopic 
study of this qecimen ia that the banding so noticeable in the hand 
~pecimen ia due to differencsa in the mount  of quartz in tbe different 
bands. In the places where quartz is abundant chlorite and limon- 
ite ara relatively unimportsnt, but where the amount of ruartz 
is mall the proportion of the other two minerals incre-. 
In the low knobs againat which the Niukluk impinge8 west of the 

mouth of the C s ~ ~ b d ~ p q ~ ,  ementia11y the same featurea are found 
tts at Puckmummie Cre~k,  The hand specimens-from the two places 
are practically indistinguishable. On the nearer knob the thin mc- 
tion shows chlorite end muscovite and consequently a little less 
qu~stz. At the further knob the amount of chlorite and rnuscovih 
is slightly l e s  than in the locality on Puchummie Creek, and the 
percent* of quartz is probably more than 70. 

North of the Nit1 kluk the only exposures of thjs &st phase of the 
Puckmammie sehist is on the ridge west of Post b k ,  leading up 
to-the R4,5-Ioot h o b .  The mcka here are similar to those south of 
the Niukluk. At the lowest exposure, which occm st an elevation 
of about 400 feet, the rock is h 0 p i n e d  andslightly schistme. A 
specimen (TASB1, loc. 7AS223) from this plam shows when studied 
under tho microscope many stmeturea of a pmvious stage that are 
characteristic of a sandstone or quartzite. As a whole the constitu- 
en& are but slightly recryatdized. The Iamr grains appear to be 
original mck particles crushed rather than secondary. There are two 
arguments in support ot this view-ht, that the micaceous minerals 
wrap or feather around the larger grains and do not penetrate them; 
eacond, that a'lthough tho pains sometima indude other minmtlls, 
t b m  inclusions are not oriented according to the general structure 
ohrvablo in the rock b i t  seem t o  be distributed at random. Such 
a condition would be expected if the so-called inclu~ionawere irag- 
ments of quartzite ~nnd the whole grain a mtrsa of these cemented 
tagether and then trrmsported, probably by water, and deposikd to 
form the rock in which they now occur. Other specimens from near 
this plam but farther up the ridge ahow the same features. 

S h t y  p b c . - T h e  second tppe of Puchurnmio schist which, aa 
has alteady been pointd out, occurs inkrlnminatsd and inseparable 
from the one just d m i h d ,  3s of black color and has 13 slaty cleavtrffe. 
In hand specimen, this rock could not be didinpisbed from the t y p  
ical Rumah slate, except t h ~ t  i t  is more thinly Itlminatd. On the 
north side of the NinkIuk no outcrop of this kind of schist occur 
within the mapped area, although its float is abundant. South of the 
Niukluk, howevar, there are several plscea where ledges of the rock 
are exposed. In the mcky h o b  half a miIe from the northern 
margin of the Cde .paga  quadrangle, where the Niukluk is unnd~r- 
cutting the cliff, n smnlI awn of not more than 30 fmt squnrt? of the 



rock IB found, 1% breaka into rather thin layem ,of a very black 
aoIor. The powdered rmk mils the hands as though it contained s 
good deal of graphite, but when it  is subjected to the Bunsen flame - 
it becornea whih, BO the material is pmbably some other fohn of oar- 
bon. Under the microsmp about 70 per cent of the rock ia seen to 
mnsiat  of quarks and muscovite. Of them two minerale quartz 
forms a b u t  65 per cent, and museo~ts  only about 5 per cent. The 
remaining 30 per cant ia made up of carbonaceous m a t 6 1  and 
limonite. Owbq to  the small size of the dustlike particles of carbo- 
naceous rnattm it is not possible micrascopicalIy to  determime the 
relative proportione of the last-nrrmed minerals. The limonite is 
the result of the oxidation a d  hydration of iron pyrite. In fFesh 
hand specimens pyrite m y  be recognized scattered throughout the 
mck in small crytltsb. Some of the quartz i~ secondary, dilling the 
little cavities thst  are m m  or 1-s numerous throughout the rock. 

- knother specimen (7AS73, loc. 7hS245) from the float east of 
the 845-foot hill north of the Niukluk also soils the hands, but 
burria to  a whih color at a rather low temperature. It shows excel- 
lent parallel arrangement of the grains. At Iswt 75 psr cent af 
the thin section consists oE qunrtz. Grains of this mineral measure. 
on the average, from 0.1 to 0.05 mm. Abmt 6 per cent of the rock 
consists of muscovite, which occurs in  mall scattered scales. The 
other 20 per cent is forrned of carbonuceoua material and limonite. 
Moat of the carbonaceous rnsttar is in linea paraIle1 to the cleavage, 
although some is scattered irregularly throughout the rack and it 
is nowhem -entirely wmting. Limonite is usually in aquare or 
roundish areas which from their form suggest strongly that they 
mark former pyrite crystals that have subsequently been weathered. 
A few small cavitie~ are noted that are partly filled with qumtz and 
have h m p  of well-formed quartz crystals. 

Summay.-From the foregoing descriptions it will be e n  that 
the P u c t u m i e  schist is a much bss sheared rock than the only 
other quartzow schist with which it might be c o n f u d .  It is char- 
sctarkd in all parts by a considerable amount of dark, newly hlmk 
carbonaceous quartzits bands which are not found in the Solomon 
schist. It most nearly resembles the Hurrah slate and only difTem 
from it in that it ia somewhat mom nchistoae. It is not calcareous, 
and themfore o m  in no way be regarded as the metamorphowd 
equivslent of the Sowik. Because of the lack of exposures its strati- - 

graphic position with mpect to the underlying and ovarl~ug m c h  
can not be defbiitely determined inside the mea studied in detail, 
exrapt m regard to the Solomon  chit. Owing, howeeer, to the fact 
that in new-by areas a rock in many respects similar lithoiogically 
has been traced by Brooks and others for Iong distances, it ~ m s  

W - B d I .  433--1-5 
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that this rock has a wide extent and is an important horizon in S e w a d  
Peninsula geology. It is a peculiar rock, and, like the Humh slate, 
probably represents a sands ton^ that has been formed of quartzose 
rocks with very little alumina and has had a large amownt of x-ege- 
table matter buried with it and convertad into carbon. It has sub- 
~equently bean metamorphowd by rnountaEn+uiMing forces and 
has developed parallel slltty strueturs and secondary minerals, such 
as sulphides and muscovite. 

The sedimentary rocks so far described have considerable meal 
extent and are of sutficient importance to he mapped separately 
and to show dehite  relationa with the other rocks. Furthermore, 
all of these formations up t o  and including the Puckmummie schi~t 
have been aflected by metamorphism. There remain, I~owever, s 
few acattared outcrops which because of their small size can not be 
indicated on maps of the scale used, but which, neverthelw, deseme 
mention, because, although insignificant in amount, they throw 
light on the hisbry of the ragion. None of them are metamorphosed 
and all must therefore have been formed later than the last period 
of metamorphism. 

Such rocks are found in four localities, vie, on B h h  Creek neat 
the mouth of Shea Creek; on No Man Creek; an Topnotch Creek; and 
at the hoad of Fool Creek, er t r i b u t q  of the Casadepaga. h all 
these places the mck is a conglomerate or breccia entirely unsheared. 

At the locality near Shea (=reek (Too. 7AS196) float app~rently 
nearly in place was found. It could not have traveled far, for i ts  
dist.ribution is distinctly local. A ~pscimen showed that it was 
made up of more or less well-rounded fragments of at leaat four 
kinds of rock chttracteristic of the neighboring area, It was thor- 
oughly consolidated, so thst on breaking it fractured across the 
pebblas rather than around them. It had none of tho chmacterktics 
of a very recent mnglomerate such &s that frequently formed by 
spring deposits, but was cemented not only chemically but also by 
prsssura. 

The pebbles were mldom over 2 inches in longest dimemion, and 
in general were from one-half to  t h f o u r t h s  of an inch long. They 
comprised a schiat, two diflkrent limestones, and a slate. The schist 
was much crinkled and contorted, with chlorite and quartz, as the most 
abundant constituents. It was such a schist as might eaaily be dupli- 
cated by many specimens from any part of the Solomon whist. 
Some of its pebbles were reddish-bmwa where stained with the 
decomposition of the iron minerals, while others had the greacry, 
shiny luster of schists low in iron but high in chlorite. The lime- 
stone pebbles were of two kinds, n Iight-colored rock and a dark- 



bluish one. The l ~ ~ i t < v l u r ~ J .  I\-cnt.!le~cd to a dirty yellowish tint 
which strongly resembled the usual cham-,ter of the dolomitic limp- 

stones assorinfed with the Solomon whist, but so far as dettrrnin~tl 
none of i t s  pebbles were holomitic. The otlwr limestonr '11-ns 1~ 

dark slaty blue, and wns similar to the Snwik limeatanr. Onlp ana 
or two pebbles of the fourth kind of rock mlrrc found. This mntrrinl 
was a black quartzose rock m,hic31 strnnglg r~wrnhl~d the I-Iurrnli 
date. White i t  is not i n k n d ~ d  to assprt tlrfinitdy that thesn frng- 
rnents haveheenderived imm tlie rocks tn whir11 t h ~ y  hrnr ~ u r l ~  strong 
mmblancw,  the similarity is  suggcstiva. Furt hcrmorc, tlie n1.r 
senre of all s hearing in t lw rock taq t i  whole, though tho individzlnl 
pebbles are made up of ahear~d rocks, would suh~t~nntinta thc intrr- 
pretation that the conglolom~rntr nvms formed later than nny of the 
other sedimentary rocks previuu~ly dexribod. It is to he r~prttctf 
that the exposups of th i j  intrr~sting rork nre not morn widrapr~nrl. 
Thc absent@ nl the conglorn~mte ovrr most of tho qt1ndmngI:ln mther 
~uggcsts  that the beds wrsP lnid down unconform~bly on top or t l~r 
othpr rwka and, being higher, were more o o m p l ~ t ~ l y  removed by 
subwquent erosion. 

Anothpr ptwe whew conglomcrsts is found which may he ~quivn-  
lent to the one just tT~scrilwtl iq on onn of tlto handward branch~s of 
KO M a n  C're~k, nt nn elevation of about G W i  f c ~ t  (tor. 7ASl 91). Tlla 
information afforded at thin ~ I R C P  is not clear, and it i~ possiblo t h n t  
the rock in querctirn is a s i l i~ i f i~d  l i m ~ ~ t n n ~  br~ccla and not n. con- 
glnrnertltp. Thp irngnlents rt l  which t.Ili9 rork is comprised do not 
show thc lithnlngic diversity t h ~ t  was not~rl  fit the locnlity near Shpn 
I'rtpk. Drasy ca~ \ ' i t i e~  lined wit11 prfrr'tly trrminnted tjuartz cry-  
t d s  are common, and t Fir mck h t t ~  R morr nr Itws prlm119 t?xtttre 
Iwtwcen the d i f f ~ r ~ n t  Irtqmt-nkq. Somr ralritc is round En the 
p o u n d m ~ s s  b t w t r n  the- frrt~ments and in places in nhunrlant. Tlre 
prhbles,or brwcifikd rrngrn~nt*, tis IL ~ I I ~ F  cnnsist of !im~stone, qu1LTtz- 
ite, or limestfine rcpl~ccrl I,!. qilica. 

A much mnre obvious rnnglommitr than the nne from No N m  
Creek occurs on Topnokh ( ' r ~ r k  a ~11n1-t <listbnr~ above Rasson 
C'rwk. Pebhlm of rein quartz slightly rounded a r ~  cnmmon, and 
blmk qusrtzitic dates like t h~ 1 fumnh fr~rmation are abundant.. The 
cement seems tr, have h c n  calcarcoas, but it is now quite thoroughly 
rpplaced by silica. T h p  exposum of this rock KM not in place, hut 
from tho extremely localizpd distribution of the float it seems erident 
t l ~n t  it C O U ~ ~  not havc b e ~ n  cnrried far. Owing to the ahsencre of 
outcrops, i t  ia of course impnssiblc to debmine the relstion of this 
conglomerate to the other rocks of the region, hut from its unsh~ared 
condition it arerns prohablc that it uncnnfomably overlies them. 
Under the rnicro~cope tho conglom~rtrtir charact~r is even more 
evident than in the hand specimen. Large fragments of quarts 



mmpatative1y free fmm inclusions am m u n d ~ d  bp finer material, 
consist* of mall quartz pains, with gome muscovite and limonite. 
The p u n d m s s s  uppears to be 'in part mondarp quartz which hss  
replsced 8n earlier limp cement. 

T h e  fourth and last locality where conglomer~b or con~1om~ratic 
breccia has been found in the are& mvercd by the two qitadrttngles 
is at the h e 4  of Fool Creek, at an eIevat.ion of aborit 750 iwt. Thia 
is within the tipa shown on the mep (Pl. VII) aq limestone. A 
h e a v  talus covew much of the surface, RO that amal r ~ l s t i o n ~  are 
not w ~ l l  shown. The pebbles, or fragmmts, do not a~ a r u l ~  show 
p o d  wnkr rounding, sa that some doubt is thrown upon the mode of 
formfition. Severtll, however, do seem to  have been rounded, and 
the cnnclu~ion would ebppear to  be jugtifled that the mck is water 
depmitcd, but that its individual fragments were not trsnsportPd 
f ~ r  hy this  gent. Thn larger part consists of quartz gains and 
cgstaIs in which pobbles m d  fragments of a black quartzow s l~te  
artr ernb~ddrd. N o  black date  is known in the immediate x+icinitp 
of the outr.rops, so the probability of the rock being a breccia is rather 
wmatm. So compact is the rock that  it bbreks am- ths pebblcs 
nnrl ncvcr around them. h m  a microscopic examination it seems 
c l e ~ r  that the groundmass was originally a calcareous cement which 
has auhaequmtly b ~ n  replaced by qumtz. Although the replwe- 
m ~ n t  h ~ s  gnaa far, it is possible to detect the presence of a mnsid- 
eruhle nnnunt of palcite by its efTewemmce with acid. Only a few 
ftagrnenta of mhist were found. 
From the fosqoing description it wi l l  be eeen &at little of definite 

valde cnn he mid cnncerning t,he conglomerates. In two of the form 
lacnEitirs the obwwations were made on float material, and in the 
othpr two the ~xpmures were too poor to give setisfactory ePicIence 
of t h~ telstions. The localities are too far removed from each other 
tn sllnw any sttempt bo reconstruct their form- distribution, and 
thrir known areas are too small to be indicated on the map. In one 
or two p l n m  eubsequent inr~ t ip t ions  carried on with better expo- 
sups mi& &OW that the so-called conglomerates were really bwc- 
 ti^^ dur tn faulting. In the  she^ Creek locality, however, there 
swms no WRY of esrapinp the conclusion that the rock is really na 
old watrr-lniil deposit which is in no way to  be confused with bmccitl- 
tion, and it is believed that further work in other areas might show 
eimilnr rocks t~ haro R rather wide distribution, 

The latest consolidated d e p i t s  in the SoIornoa and Cmadepags 
quadrangles, IC the rccentIy crmented pavela are excluded, are calca- 
reous deposits formed by springs, These deposits do not dom any 
notable part of the surface and are not indiceted on the geologic 
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maps, Plates VI and VTi. One of the largest deposits of this material, 
although covering only a, few square, yards, is on the slopes of Mount 
Dixon, near the branches of Dtlwvon Creek. Hare fragments of quartz 
and other detrital material ham been held together by a spring- 
deposited cement and have formed a calcareous tufa. This tufa 
is eeUuler, with the cavities filled with crystals of calcits. Wherever 
seen, i t  was entirely unsllesred and must hhvn been formed at a very 
recent time. From it8 mode of origin there is no reason to believe 
that the deposits ware ever much more extensive than they are at 
premn t . 

IGNEOPB ROCKS. 

The igneous rockg of the Solomon and Crssadepaga quadrangles 
may be divided into two clames, according to their age. The second 
period of metamorphism, which had such an important effect on 
the physical chmrrcter of all the wdimmtary rocks up to and includ- 
ing the Puckmummie schist, forms a good time marker t o  which the 
ignmus rocks may be referred. Those in existence prior to  this period 
of 'deformation may be conveniently termed ancient igneous rocks, 
and thoas that show by their lack of metamorphism and by their 
relations to  that structure that they were formed later than that 
period mtby be called recent. The igneous rocks of the quadr~mttnglps 
have, aB a rule, a basic cha~actar; and acidic rocks, Ydith minnr 
exceptions (see pp. 83-84), are wanting. The older igneous rocks 
show a rather wide range of composition and are so much metamor- 
phosed that their original component minerals are often indistia- . 
guighable; those of the younger group are typical bbasalts. Tho 
two classes are distinguished by different ~olora  on the map, and their 
areal distribution may thua be studitd. I t  will be seen that the: 
ancient igneous rocks predominate, find the recent ones form but IL 

f ~ . w  scattered outcrops throughout the area. 

ANCIENT IGNEOUS ROCKS. 

A s  has been pointed out in the preceding paragraph, the ancient 
igneous mcks were intruded before the metnmorpbism of the region, 
and therefore dl of them show shearing and the development of new 
minerals. The rocks, because of their age, have been much altered, 
so that in the majority of cases the original composition is unde- 

' 

cipherable. Though tho rocks have been metamorphosed, they have 
not been subjected to the same amount of deformation that has 
characterized the Solomon schist. 

Not only are the igneous rocks of the region divisible into two 
main poups a c c o r d i  to their age, but the older is also divided 
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into two parts, for one shows much greater metamorphism than 
the other. Each type hm been represented on the geologic map 
by a separate symbol. The mom intensely metamorphosed and 
consequently the more schistme rock will be called the Casadepnga 
schist; no specific n m e  will be appIied to the othsr subdivision, but 
the  rock^ belonging to it will all be treated under the tern "green- 
stones." Owing to the metamorphism whicb they b a ~ e  undergone, it 
ia practically unavoidable, where the Casadepaga schist and the 
Salornon schist occur together, that the lihe of separation ~houlri be 
poorly defined. 

CABADEFAQA BCRIST. 

Di&ibu1ion.-Ths racks included in this group m e  widely dia- 
tributed and form large areas not only within the region studied in 
detail but also in many other pats of Seward Peninsula. Within 
the quadrangles the Cesladepaga schist is most extandvely exposed 
in two belteona along the eastern and the other dong the wastern 
margin of the quadrangles. An idea of the general distribution may 
be gained from tha geologic maps, Plates Vl and VLI. The belt which 
passes out of the mapped area, north of Rock Creek is practically. in 
direct continuation with ths  schists near BlufT described by B r ~ o k s . ~  
(See pp. 73-74.) So also the northeastern continuation beyond thc 
m~pped area c& be traced for a considerable distance m d  has bscn 
recognized by the writer on +he Niukluk above Council City. Similar 
schists have also been found in the &me trnd Gr~nd Centre1 regions. 
They aIso occupy large are= in the upper part of the Casadepaga 
River basin and to the west of Iron Creek and have been recognized 
in otber pa t s  of Seward Peninsula. It is believed that 5 more 
careful search in outside arms would greatly extend their known 
occurrence. From the large ares known t o  be occupied by them 
the intrusions that they mark must haw had ,+desprd effect upon 
the history of Seward Peninsula. 

The Cassadepaga schist covers an awa of about 100 square mil s  
and over this surface maintains ferstares which renders it distinct 
from the other rocks. Although its lithology does not definitely 
prove its igneous origin, this criterion, when coupled with ita struc- 
ture and field relations, lends strong support to  that interpretation. 

Mineral charm&.-Litholo~cally the Crasadepaga schist is char- 
acterized by a much higher per cent of alumina than any of the rocks 

. wiih which it might be identified, It is much lower in silica and in 
typical spcimem seldom c o n t a b  more than 25 per cent of qusrtz. 
The alumina c.ontent is represented by the minerds muscovite, chlo- 
rite, and feldspar. So characteristic is its high percentqe of feld- 
spar that it h a  been possible in tho field to d8erentiate these schists, 

0 Bdl. U. B. Qwl. 8umy No. m, IsOB, pp. -888, 



whnre other criteria were lscking, on the basis of the pmxnce or 
absence of this mineral. ildthough in many regions the plrRsenee 
of IeIdspar has little or no significance in determining the origiinal 
character of the mck, ~ e t  in the Fwlomon and Cadepaga area, when- 
ever evidence is afforded by other means, it has been found that 
schist9 of clearly igneous origin are always feldspar bearing. Frorn 
this fnct it haa been assumerl in the a h n w  of other evidenm thd  
tho feldrpsthia schists BE different from the other mhists and are 
uuunlly of igneous origin. It is relatively easy Eo separate the 
C~adcpaga schist fmm all the other mks except tbe Solomon &st. 
Where thew two rocks we in contmt, however, the cantact is more 
or less O~SCIIFA because the igneous m k  undoubtedly penetrated the 
wdirnentary mhist aod developed minem1s more mmmoa Its intru- 
give than ta clastic rocks. Whera this relation is further compli- 
crated by strong tlpsmic metamorphism, it is evident that tha relb 
tions become olmcum rind often undeterminable. 

A typical ap~cimen aS the Cmadepsge schist was taken from the 
1,750-foot hill in the oxtreme northeast corner of the Solomon quad- 
rangle (785223, loc. 7AS219n), This rock is light greenish arid 
highly ~chistaso. Abundantly soattemd through it are small, nearly 
quare  cram mations of Seldspar which give the m k  a distinctly 
 packl led nppetrrance. Whrn studied under the microscope the 
various mains appear t e  have a well-developed p d e l i s m ,  Quartz 
forma  bout 17 per mnt of tha specimen. Most abundant of the 
rnineral~ are chlorite ~ n d  rnusm~ite, which together form about 55 
p r  mnt of the thin mctinn. Of thew two, muscovite i about 5 per 
cent in excess of the chlorite. The aoda-rich plagioclase feldspar, 
albite, f o m ~  about 20 p r  wnt. The remaining 8 per cent is made of 
epidote, zoisite, nnd maguetite. Of the three, epidote is the most 
abundant, forming about 4 per cent of the entire rock. Zoisite only 
forms about 1 per cent, and mmgnetite maka up the other 3 
per mnt. 

It is not intended ta set up tbe fomgoing mdy& as repm 
ssnting fixed ratios which prevail throughout this member. For 
inatsnce, another specimen dAS19, IN. 7AS74) from the upper part 
of Chicken Creek, shows the following percentsges of the different 
minerals: Feldapep 30, qunrtz 10, muscovite 25, chlorite 20, misite 5, 
epidoh 8, mapetite, rutile, and hematite 2. Another (7a84, loc. 
7AEt34) from the ridge ~outh  of Adam W k ,  shows only 10 per 
cent feldspar, 20 per cent quartz, and 60 per cent mnmvite and 
chlorite, the other 10 per cent being made up of from 1 to 2 per cent 
eech of the fallowing minerals : Garnet, zoisib, rutile, magnetite, and 
tournelme. Tho rutile occurs ahundmtly as incluioas, which are 
especially nurnrrous in the gameta. 



% mck has been recrystdhed so that but few of the pieces can 
be regarded as original in the form in which they now occur. A8 has 
been pointed out, however, there 5 mason to h I i e ~ e  that there baa 
been but little introduction of materia1 from outside aourcas. It is 
probable that the feldspar is the recrystallized representative of 
earlier-formed duminum and soda-hcl?minerala which wem in part, 
at least, feldspm. Clarke a has stated that in the zone of deep 
burial of the earth's crust the amount of transfer of material becomes 
relatively digbt, md therefon, it follows that the chemical and phys- 
ical changes due to metamorphism take place in rocks that have more 
or lass nearly their original chemical composition, The writer desims 
to ~tssert distinctly that most of the feldspar in the Casadepaga 
schist is secondary but belia~as it to have heen derived in part at 
least from earlier-formed feldspars. Proof of the m o u s  origin of 
the schist rests on its structure and field relations rather than on its 
chemical compoEiition, for, save for the higher soda-alumina and 
lower silica content, analysis, shows it to correspond with the least 
calcmous phase of the Solomon schist. Beside the highly felds- 
pathic schists which am charactoristic of this group, there are 
schists of a silvq-gray color flecked with isolated and kgularly 
distributed flakes of chlorite, which give the rock e distinctive 
appemaace in the field, Feldspar is practically lacking. in many 
of the repmntatmes of this type, but its place is taken by epidote 
or zoiaite, which show an incmrasp over the amount of those minerals 
normally found in the feldvathic ~chists. A tnical exposure of 
one of the nonfeldspathic, epidote schists in the Cas~depngs schist 
Is afforded by outcrops on the 1,025-foot knob west of Ilig Four 
Creek, 13 d e s  north of Surprise Creek. A specimen fmm this place 
(7AS.438) shows a decidedly sc l ishm pyish-green m k  wit11 abun- 
dant mica, scdees and with the peculiarly distributed dark-gmen 
chlorite. Under the &cmseopa t.he individual minerah show well- 
developed p d e I  arrangement. Quartz forms about 35 per CEDE 
of the mk. Epidote and zoisite form 27 per cent, of which the 
former makes up at least nine-tenths. Muscovite and c1inwhlom 
together form 35 per cent, the muscovite making 25 per cent and the 
c1inachlem about 10 per cent. The remaining 3 per mnt ia composed 
of magnetite, limonite, calcite, garnet, rutile, and s very little tour- 
maline. Of the minor constituents the iron oxides form the greater 
part, m d  cdcita and tourmaline am se smell that they may be 
neglechd. From the general distribution it -=ma that the felds- 
pathio md zoisitio phases of the Crcsadepaga schist occur very closely 
associated and were of essentially the same origina1 composition, 
but Mer  in their present mineralogical charactera because of differ- 
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ences in amount end nature of the metamorphi~m that they have 
undergone. 

@igin.~iace, as bas already been pointed out (p. -), the deter- 
mination of the igneous origin of the Casadepqa schist rests more 
upon  it^ areal md structural relations than upon i ta  chemical com- 
position, a study of these relatiom is of importance. 
So far m the feldspw schist proper ia concerned it is known to cut 

all the aedimentq rocks of the region up to and including the Sowik 
limeatone. It has not been definitely proved to cuk the Hurrah 
slate, d it is  till a, question whether it was not developed prior to 
the deposition of this formation; certain it is that it h~ been much 
more thoroughly sheared and metamorphosed. ib will be noted later 
(wa p. 84) in considering the younger dirkion of these early igneous 
htrusbss, some of the igneous schists appear older than the others, 
but expoma and field characters are not such a9 would permit differ- 
entiation at the present time. Fmm present information concerning 
theae rocks it appears that the larger part were formed after the 
Hurrah slab. (Saa p. 131.) 

Perhaps the most defmite information concerning the relation 
betwean the Casadepaga achist and the other rocka is afforded where 
that member is in contact with the S o d  limestone. With rocks of 
euch different charactm the contacta can be much more closely 
followed, even where actual outcropa are wanting, by the distribution 
of the float. In bis report on the Bluff region, Brooks publishes a 
tex6 figure, here reproduced (see k. 1 1 ) , showing relrrtions similar 
to those found in many parts of the Solomon and Cssadepaga region. 
h m r r k g  the whiBt~ at this place, Brooks says: a 

Mica  chie eta occur ss kq&r masm withia the lim~tone belta, and although 
they do not differ fithologidy in any very esaentid way from the rxhhta believed 
ta be of sedimentary origin, their mode of murr%nce Btmngly that they are 
altered intrusiva. The most striking example is seen in the cliff e x p m  j& 
enst of the mouth of Daniel~ Creek. [See fig. 11 .] Here an irreguFar msae of mica 
d i n t  i a  incloeed in Limeatwe walls. Lines of fmsulting haye obscured the original 
relation of tbe two mb, but the ontlins of the w&t maa4 i~ very ~ @ v e  of an 

a BuU U. 8. GeoS B t m q  No. 828, la, pp. W-ZBB 
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intrueion. The whist, whatever i ta  original character, hm been intemely defosmd, 
and et this particub locality haa been intruded by many quartz veim. + * 
Furtber evidence of the intnmive c k t e  of mme oE thew whiRta ia found in the 
fact that at various Iwalitiea the hestone walls ape more or less rnetamorphased. 
Thew facta, together with the irregular diskribntim a1 the achid, indicate an i ~ e o u a  
or$&, though it muet be c o n f d  that the evidence i a  by no m a n s  conclusive, 

This ia one of the 5rst references; to  the probable igncloua origin 
of the schista that hw been made. Evidence of tho igneous origin 
of the achist is also sfforded by its areal distribution. Figure 12 
ahom a part of the ama around Moonlight Creek. (5eJe Pi. VlI for 
a more generalized geologic map of this region.) Figure 12 shows 
generalized conditions, but it gem= to hring out clearly the kmpylnr 

Frmt 12.-Map showing d l s t ~ b n t h  of C d b  W G ~ E  13.-Msp showhg dbtrlbdon of Cesade 
pfp schbt n m r  Xmnli~bt Crmk. p¶~~schFat we3t d Johns Cmk. 

contact of the larger mass .on the esst and the; n m w  dikes and 
apophyws that intersed the limestone, which forme the umhaded 
area in the diagram. It is practically impossible to a+ other 
than igneous origin tcr rocks thus irregularly distributed. All these 
mcka show the peculiar fddspathic characters already noted in the 
pmced ing lithologic descript.ions. 

The intrusive charackr of the schist is also shown by the manner 
of its distribution in many other places. Figure 13 shows s portion 
of the divide betwe~n  Sho~el and Johns creeks and the tributaries of 
the Crasadepaga. Here the areal distribution hss not h e n  fully 
worked out, owixlg to the heavy talus covering, hut enough is dear  

, to  bring out the hegdar distribution which even on su@cial 
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examination is seen ta resemble igneous dikes and ~tocks rather 
thm bds of elastic origin. 

Both the occurrences cited are from regions whsra limestono 
forms the country rock, but there w e  many other localities where the 
same relations exist hetween the Casarlep~ge anrl Solomon schists; 
in these, however, the distribution can not bo RO theroughlyworked ' 

out udew the exposurea are exceptionally good. It is believed, 
however, that the fact that these igneous   chi st^ cut tho lime~tono 
which overlies the Solomon schist is ~uficient pmof that they also 
cut the underlying member. 

Further proof of the igneous or ig in  of the Chsadapaga is afforded 
by the fact that some of the schists may bo traced hy gradual stnges 
fmm the typical feldspathio scllists into the greenstones which form 
the later p u p  of the older basic igneoua  rock^ of the region. This 
proves definitely that the feldspathic ~chista have been derived in 
p& from the shearing of previoua igneous rocks thmugh mountain- 
building movements. It should be ~ t a t e d ,  however, that nlthou~h 
some of the feldspathic schists were undoubtedly formed from rocb  
similar in composition to  the greenstones, a pnrt of the peenstones 
are later than these schists, for thoy show but slight evidences of 
having been subjected t o  the same amount of metamorphism. This 
interpretation, however, raises the question a~ to the c~ndit~ions 

* under which the penstones were formed, and it will be considered 
later (p. 82). 

Su7x~mal.y.-The arguments on which the subdivision of the 
Casadepaga schist from the other members of tho sedimentary Noms 
group is based, are as follows. These mcka have not been derived 
from any of the mcks of the sedimentary sequence by shearing, 
for their composition, as far as can ha dehmiaed by microscopic 
investigation, is more or less different. The difference is such that  
it can not be explained by the normal changes which usudp atcorn- 
pmy metamorphism under tha conditions indicated by the physical 
character of the schists. Furthermore, these schists have an extent 
which proves that the presence or h e n c e  of certain minernls is 
not a Tocd feature but is widesprend. Thjs distinct mineralogical 
character is pmsemed whether the schists rtrc in contact with quartz- 
ose schigts, limestones, or carbonaceous quartzit.es and slates. 
Therefore, it is not s condition attributable to the particular environ- 
ment in which they ocmr but seems to  be an inherent rharacter of 
the rock itself. All thesa fact9 would show that these schists me 
not the equivalent of any of the other mcks. Fmm the character 
of the contacts and from the wed distribution of the Casadepqa 
schieta, it hsa besn determined that they are of igneous origin. 
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0rnpmX.m.-Tpicdy the greenstsnes are composed of amphi- 
bole, feldspsr, and a little quartz, but there is no evidence that m y  
of these minerals are original in the sense that they have been 
formed in the same condition in which they now appear. It was emly 
recognized that in places the composition of tho rock varied but 
slightly from that o f .  the contiguous rocks and t h ~ t  often one or 
more of the charactoristic minerals was rnisaing or its place was 
tsken by a minerd more characteristic of the achiata than of the 
greenstones. h fact, there is strung renson to doubt that a chemical 
analysia of the greomtonea would give more than a clue ta the 
original composition. However, although much of the material 
has been mcryatalliaed, m d  although additional material may have 
been acquired from and certain elements may have been tr&ferred 
to the wall rocks, them is still a ~uficisnt amount bf the original 
material mrnaining t o  warrant n guess as ko ita composition. Whan 
attacked in this way, it mhy be mid that the origineI character waa 
not far from that of a diabase. 

S M u m t  wMons.-From the field study it was lemed that the 
greenstones wera later than n part of the metamorphism and yet 
earlier than the later deformstion. Instmcea were found where the 
greenstones cut one structure but em cut by a later one. This con- . 
ditbn is illustrated in Plate WII, A, which shorn one of the less 
metamorphosed greenstones cutting across the cleavage of the mhist. 
This outcmp is situstd on Victoria Creek, a short distance above 
the mouth of Coal Creek. The schists shown in the right-hand part 
of the view are so intensely meetlsmorphosed that their original 
structure is not determinabIe, but their secondq structure, cleav- 
age, is nearly Ant. The greemtone dike, however, dips at an angle 
of about 60' NE. and strikoa N. 30' W. In this illustr~tion the dike 
seems Jess sheared than is sctudIy the case, When the actual contact 
is studied in the field, it is evident that the dike is much ~heared 
and metamorphosed. A slight imprmion of the intrusive chatter 
of the contact is afforded by the nose of schist in the preenstone nsw 
the middle part of the illustration. 

A curiouo thing, when the general basic charecter of thegreen- 
stone is considered, is the amount of quartz which seemed to mark 
the dosing stages of the intmive activity. T h e  quartz occum as 
Wmg of the contact zone and dm as strings in the midst of the 
greenstone. It dl ehows considerable cms1;Iy: and nowhere has 
complete cryatd form. Often the ends of &the apophysas sent out 
dong the cleavage plane8 of the schist sre more quartzom than the 
mntral part of a dike, but this is not universally the case. The 
relation of the quartz to the greenetone seems to  be in dl 





q e c t s  similar to  tha pegmatitic s t q e  of granitic htnzsions. The 
mEdW material may thus represent the residue left at the end ef the 
p e d  of basic intrusion. In no sense are these later qu&z ~trinp 
comparable to any of the series 01 metdliferovs veins described on 
pngna 89-90. 
In the ficld the greenshnes have been found cutting all the other 

rocka wit11 the exception of tha feldspathic schists, and the relation 
to these mcke is, as already pointed out (p, 751, uncertain. The 
Victoria Creek locality will serve ss B good example of the relationof 
the greenstones and the Solomon schist which form the lower p& 
of the Nome p u p .  
In the divide between the b e d  of Daisy Creek and the h t  tribu- 

tary of Ewt Fork west of Lime Cheek a limestone, possibly belong- 
bg to the Sowilt but tentatively w i p e d  on the geologic map P1. 
Vl) to the limestones as,sociated with the Solomon schist, is definitely 
cut by a greemtana. T h i ~  occurrence particularly interesting, far 
t hm are horses of limestone, much,resorbed, it is  true, in the green- 
stone. These horses may he rampized in tbs  Eight-eolored areas in 
Plate WII, B, near the spot marked by the end of the hemmer handle. 
The layered rock in the uppcr part of the view is limestone, and the 
more massive lower rncmbr is intrusive greenstone, which in this par- 
ticular port.ion of the outcmp is nearly conformable with the lime- 
stone, When the illustr~tion is hastily examined, the greenstone 
appew, h be a massive, practically unshesred rock, but when it is 
~tudiad with more cam it becomes apparent that it is much shewed, 
and that a cleavage, coincident with the maie cleavage in the lime- 
stone, hm been developed. This coeclusion is even more strikingly 
demonstrated by a study of the actud ooubcrop or of the rock speci- 
mens under the microscop. 

The only place where greenstones have been setuslly seen &ting 
the black slate is in the southeastern part of the Casadepaga quad- 
ranglo on the s m d  knob at an elevation of 1,225 feet, near the hesd 
of the tributary of Big Four Creek above Surprise Creek. At, thia 
place a, greenatone shdar in dl rresrpect~ t o  the greenstonas found 
elsewliere throughout the region forms a dike cutting the black 
schists, which we here but slightly metamorphosad. The structure 
is complex, and tllere is strong evidence of pronounc~d fsulting. 
It is suggmted that h o e  the greenstone occupies a, fsult plane. The 
absence of met trmorphism, in spite of the small amount of regional 
or dynamic metamorphism, is 8, feature the reaaon for which is not 
sppweut. At this placo the dark, nearly black limeshne, which 
uwally forms the base of the slate series, is intersected by pipe& 
strings of igneous material of h e  texture and small cross section. 
These intrusives give a brecciated appearance to the limestone. 



The green feldspathic sel~ista, which rmcr suell n large area in the 
eastern part and form patches h other parts of the field, in plnees 
grade into the greenstonm. (%a p. 75.) This r & e ~  the question as to 
whether the Cwadepaga slchi~t has been formed by the shearing of 
the greenstone9 or whether tlre latter have been produced by the 
complete recryatdlization of the schist8 under deepeated metamor- 
phic conditions. Frnrn evidence afforded by other fields either inter- 
pretatinn is possible. In this rrrsa, however, the wwnd suggestion 
does not seem to be as likely aa the first and seems to  be refuted by 
several lines of evidence. In the first place, the greenstones in many 
parts of the field are tlefinibly in dikes and sills. ' Descriptions of one 
or two aucll locaEtics have already been given a d  illustrated. (See 
PE. W, A and B.) In the second place, the small men occupied 
by the preenstonea would of itself seem to  indicate th  at these cauld not 
hwe been pmduced by recrystallization under great pressures, for 
under such a condition the distribwtion wodd show either a marked 
relation to the lines of great deformation or would be of rnucli greater 
areal extant. According to either of these con&itions it is presumable 
that thtl greenstones would show a more or Iess systematic arrange- 
ment ant1 would not be scatt.ered throughout tho region so irregularly 
w is represented on the geologic maps, Platm VI rtnd VIX. 
On the other hand, if the feldapathic schists have bcon derived from 

the greerwtonea by aheari~g,  dikea and ~i119 of the latter would natur- 
ally remain. Furthermore, in those places where the penstone 
does not occur in dikes and gills, it would folIow, if the supposition 
that the schists are the sheared equivalents of part of the peenstone 
is correct, that the distribution of the unshearecl rock would be very 
imegdar. It would dso follow that the area, of the umheared rock 
would depend on the degree of the metamorplism. If the deforma- 
tion was bteinsa tha small of the greenstone areas would be 
explained by this mods of derivation, wl~eretu it would not be on 
t.he t.hmry thet the greenstones were recrystallized fmm the Cesa- 
depaga schist. 

Pertly from theso two S i e s  of q u m e n t ,  but primarily because 
mcks of the same general character are recognized in narrow dikes 
and sills, it is concluded that in this area the peenstones have 
not h e n  formed fmm the schists but that  the reverse process ia 
true. 

Mi-1 co&iu+mts.-Some additional light is afforded by petro- 
graphic study of the greenstand and associated rocks. In tllrno~lt 
all casea the amphibole, which is a common constituent, is bluish 
and is cloaely allied to the, sad-rid hornblende, gIsumphane. The 
glaumphane rocks are of widespread occurrence in the eountriee 
wound the Pacific Ocean, from South America, through C Jifornis and 
Alaska, and in eastern Bsia and Japan. Glaumphane is a mineral 
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wbich is found in both sedimentary and igneous rocks which have 
been subjected to metamorphism. Tt  cm only be formed, however, 
in those pbces where ~ o d a  is present. This point is of aome impor- 
tance in mnsidering the geology of Seward Peninsula, for with the 
exception of slbita no other soda-baaring miner~la me known. 
Although much of the amphibole has recrystallized and is not, there- 
fore, in the original condition, it becomes significant, when it i~ remem- 
bared that the only other soda-bearing rocks in the area belong to the 
feldspatbic schists of the Casadepaga formation. Either, then, the 
material of which the glauc-amphibole is formed was introduced by 
igneous activities, or albite feldspar has been metamorphosed so that 
it has yielded up its store of soda. No glauwphane could be pro- 
duwd except by one or the other of these ectiona. In either case the 
amphibole becomes a diagnostic feature of mrtain kinds of rocks 
and of those kinds only. 
The reason for introducing the subject at this point, m was stated, 

was to  throw some light on the origin of the greenstones. ' In the 
C ~ F J B  of the rocks just described the field evidence seems too strong 
to be controverted by laboratory deductions, but in many areas the 
evidence is not so conclusive and it becomes necessary to treat the 
subject on purely theoretical grounds. In such cases the student 
needs m much infarmation concerning other areas as is possible. If 
considered with this necessity in mind, the greenatones of Seward 
Psnimuls are ~aluable as showing intrusive rock masses, similar in 
physicd character to eclogites, which hsvs not been formed by atatic 
metamorphism at great distances below the surf m. Proof of this 
lies in the fact that in many plrsees the greenstonea which cut the 
cleavage of the schists are in bmda so thin that atatic metamorphism 
could not have produced them without m impossible intensity of 
locaiZieation. The same remnirrg suggests that the  hem structures 
in the schist would become more and more obliterated as the region 
of static metamorphism is approached. Furthermore, the eclogite- 
amphibolite condition should affect all kinds of rocks and not simply 
thosa with a composition capable of yielding soda. Therefore, both 
from the rasulh of the field examination and from theoretical consid- 
erations, the statement seems justified that in this area rocks resem- 
b h g  sc1ogit.m and amphibolitss have bee.n formed which in no sense 
owe their physical condition to enormously deep burial but must have 
been produced at a relatively slight depth below the surface. The 
necessary conditions for the formation of these rocks are believed to  
reside in the procasses of igneous intrusion. Although the evidence 
seems conclusive in this case, it is realized that there may be other 
areas where such an interpretation is not permissible. 

In ddition to the amphibole minerals found in the rock there are 
many others which deaerve mention and desoription. Plagioclase 



feldspar is a common constituent in the penatones ,  but it je not 
always present. Where this mineral does occur it is practically 
slws-a RFI 8 triclinic feldsp~r. In only one slide was the prewnce of 
orthoclam sugp~ltcd, and its occurrenm then wm not at a11 certain, 
as the absence of much decomposition indicated that men thiis quee- 
tionahle rnnteriel was not the patash feldspar. Albite i~ one of the 
most romman plagioclapes present, though othen higher in their Y.F- 
centage of lime arp mmebimcs found. The feldepam Imvo heen broken 
and reformed by tho d.nsmic m~tarnorphiwm Slla rocks have u n d ~ ~  
gone, so that it is often n question as t,o what WRR the original charac- 
ter and distribution of this mineral. Prom the evidence now at hand 
it would seem that the amount of feldspnr drcmawa more or Iew in 
pmportion aa the amphibole increaws. 3f this be the case it would 
seem rn though some-of the ~ocla rcquivd' for the production of tho 
glauc-amphibole was derived from the albite or vice vems. No defi- 
nite pmof of this su~pstion has b e ~ n  obtained. 

Garnets a m  prewnt in the penstones. They a m  d w a p  pink or 
rad and npver of the colorless lima varieties. Their outlines are fn- 
quently sharp and show that the?- have been among the later-formed 
minerals. Theirnumber~nddistributionv~p~tly in thedifferent 
greenstones, but they me prracticdlyneverentirely absent. It ia on 
the strength of theae well-formed garnets end ampldholes that MofE t 
in his work on the region to  the west has referred aimila~ mcks to the 
~~mphibolitweclqqite series, Such a detsrmination is perhaps mfer 
than to refer them to the mom ancient rock from which it is believed 
they wew derived. It seems, however, that the mom numerous 
observations whkh have k n  made ~inm Mofit's study would war- 
rant their refefence to the diebase p u p .  
In some of the greenston~a g m e t  is abundant and forma large- 

shed cryst~ls. On Coal Creek & pnstont!  was fomd with w e t s  
. over half fin inch in diameter. Owing to westhering the garnets stood 
out on the mrface as knohs. l l e n  the m k  was studied under the 
microscop it was seen that the garnet was  so filled with inclusiom 
that aver a third of it upas formed of other minerah The spaces 
between the large prneLq were filled with other minerals, such as 
q u ~ r t z  and arnphit)oPr.. The amphibole had recrystitllized and 
appear~d to be nearly Ir~sh, but the quartz h d  been much drained 
optically and appeared to helong to a stage emlier than the metn- 
morphim which prnduced the garnet and amphibole. This was 
further subt~ntiated hy finding frequent pieces of quartz in the 
midst of the gumet. 

The I a w r  pnrt of the garnet or so-called "mby,'"hicb is eo cam- 
mon in C ~ P  h a c h  sands of the coastal plain and in the creek and 'bench 
p l m m  tllmughotrt ,%wad Peninsula, is undoubtedly derived from 
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areas of peenstone, thew bring the only rocks which c q  any con- 
sid~rable nrnottnt of this rnincml. Somo is also found in the Solo- 
mon and Casndep;ry~a schists m d  in tlza granik of tho rnountt~in 
province to the north, but the amount occl~rring in any of thesa ie 
relativ~ly insignificant. Thrm is undouhtedly mom of thr! men- 
atone p w ~ n t  in the rcgion than is realia~d, for float is found in prao- 
ti~nlly dl tho V W P ~ R .  

It has R I Z T R ~ ~  lwen not~d that quartz forms a small part of the 
gwclnatoncs. Its nccumncs, honsvcr, is not such m te point cl~arlg 
to ibs Limo of intrnclurtion or mods of origin. In *some caws it is 
untloubtedly older than the famatmion of the amphibole and g m e t  
md R I W  011jpr t,Imn a certain amount, of d~isnnation.  In upit.9 of 
this it is still a qu~stion whether tho quartz m-PLB nn oent t l  constitu- 
ent of the gre~nstone in the form of quartz or wh~t lwr it may not 
reprrwnt tho ~ ~ p s r a t i a n  of quartz duo to the htraking down of com- 
p1t.x silic~tes in an earlirr period OF me tamorphim. Thc importance 
of this drt~mjnntion is t h ~  hcaring it, hns on t ha original chnrmQr of 
tho mck, for h e  quart x indiratm EL mom acidic variety of rnagna thm 
tho si1icati.s do. It is R q~i~stion, howcver, for mom minute ptm 
graphic inv~stig~tion than is aarrantctl by tho mope of the pwspnt 
report. 

Chlozih is almost univ~mllp pres~nt in thp pens tme  aa a dwom- 
position product. It has lwcn cl~rired mainlr from the fcmmagne 
sian minerals. AR is USUBI, it .is found in implm qgregake, mmc+ 
times forming a h~To around the amphilwles ~ n d  at other times 
entirely isolated from all min~rnla  from whirh it co11ld have Rwen 
rl~riorrl, so that its o e n  is in doubt. In such cases ns the ltwt the 
clhlaritic material has undouhtcdlr k n  transported while the rock 
was as p t  unconsolidated. . No attempt has been made to determine 
definitely the exacC mernbem of the chlorite group represenkd in them 
rocks, but both pnnine and chlinwhlom have been recognized. 

The ppidotp p u p  of minerals is mpms~nted by epidote and 
misite. . Roth are usuaIlp pr~sent together, and if one is absent the 
other, as s rule, is also want ing. As the amount of epidote or zoisite 
incmasm the amount of feldspar decrees .  The zoisito often occurs 
in crystals with perfect. c~stal l ine  outline, showing that it uTas proha- 
bly one of the earfier-formed minersls which resulted from the mrp- 
tdization of the farmer igneous m k .  Frequently them are aggre-- 
gates of plagiocInSG and misite, which seem to have h e n  derived 
from t.he decomposition of the feldspm. In almost every case t.he 
p u p  of epidote minerals is fresh and shows bat slight effects of 
chemical decomposition. 

From the standpoint of amount, mica and serjcite are among the 
less important minerals occurring in the pnstones .  The moat 
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common mica, rnuscorite, is sometimes sparingly pwa~.nt. The 
mica is in w~ll-formed blades a m n ~ e d  nearly paralI~l wi trh the wc- 
ondarp stmctures in thr preenatonrs and sePrns to lartva bwn fomad 
later than the period of metamorphism. The plates are not frayed 
or bent md kher~forr could not have h e n  s ~ ~ h j ~ r t c < I  to any conaid~r- 
a b l ~  d m  af defamation. J t  ia  not cay to account for tho potash 
of which the rnuxovitc is  formed, un!ess it wlts originally present in 
the form of orthwliw or muscovite. 

Imn oxides ~ n d  sulphides are everywhew pwsent in thia group of 
rocks. 3 i ~ n e t i t e  is perhaps the mmt common of the oxides, hut 
ilmenite, ail11 its acmrnpanpiry: coating of l~ucoxenc, is frequently 
to be mcopimd. Undoubtedly much of the maprtite form in^ the 
"61mk aand " or the placers has k n  derived from the weather in^ and 
didnt~gration of tht! grernstonm. Sulphidm are not abundant, but 
hmo h e n  wcogni~fid in many places. (See p. 9.3.) Those found are 
uwally iron pyrite, accompanied in a few instances hy specks of 
copper sulphidc. Thew ~ulphidm fire in small, mounta and might 
emily escapr detection. Many of the imn minerds have become 
oxidixed ~ n r l  hydrskd into limonite. KO h ~ a w  coating of gossan, 
howevcr, is formed, and only when the rocks are exposed to humic 
acids by huriaE under vcgetatioo does iron st.&R bcome notiwable. 

Occurnee.-Tba nszinl mode of occurrence of the penstone is in 
dikee and ~ i H a  which t,ake dvgntage of the cleavap pIanes and so 
appmr parallel to t h ~  darnintint stmcture. This feature is more 
pronouncnd beceucre in the later me~amorphism the dense massive 
rock farrnc~d n la,yer which influenced t h e  direction of cleavqge so that 
it was more or lesa pardl~l with She direction of igneous intrudon. 
I t  is possihla, however, that aoae  of the greenstone may have h e n  
originally a surface flow. The amount of deformation undergone since 
its formtation and tlie fact that it is mom or less thoroughly recw 
tallizcd prevents a positive unraveling of its earlier his to^, all the 
crit~ria 'hy which the id~nt~iftcation could be m d e  being obscured to 
R U C ~  an, extent that they are unrecopizabl~. If, how~ver, en? of 
t.he greenstone was a surface flow, the dikea whose charwacter has been 
definitely proved might be regarded as the fissures t h m g h  which 
the igneous material was brought to  the surfac~. Fur~h~r,  if some 
of t h ~  greenstone is effusive it must have been subsequently rather 
deeply buried to account for the metamorpllic effects aIredy de- 
scribed. In view, however, of the uncertainty which exists, specula- 
tion md the constmetion of involved hypotheses on thp. queation seem 
to  bE inadvisable, 

Recause the greenstones am as a rule less t~hornug1iIy aheared than 
the schists of the lower members af the Nome group the fragments 
deriv~rl from the &integration and weathering of tile outcmp~ are 
usually larger and mow resistant. Conwquently bowlders OF green- 
stone are more noticeable arid tend to collect ant! give tho appearance 
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of a water area of oukrop than actually ~ l t i s h .  But while aIIowance 
must be made for the hettcr preservation of the. rock, it is evident 
that it is abundant throughout the Rrra of the bwo quadmngles. 
Mmy of the ~ m d e r  dikes ~ R V P  ~ ~ n d o u b t ~ i l l ~  escaped detection, owing 
t o  the h e a v  mantle of surf~co covering, md tIla maps (Pls. T'I and 
\TI) sl~oulri be interpreted as indicating only the l amr ,  more promi- 
nent areas. In ot.her places, howevf*r, on nccolrnt of tile gradual 
me+p of the gr~enstones into the f~ldrrp~thic. ~ c l i i s t ~ ,  the boundary 
is so vfqne that ohen crmm itfive been introduwd in aimtempting t o  
separate the t.wo de&it~Iy. 

ACIDIC INTRUIIVE ROCKR. 

Within the Solomon and Casadepqa qutadranglca them are, prmti- 
c d y  no outcrops of rocks twlonging ta the granitic. farnil?. The onIp 
exception that hm been found was on Killow Crr~k ,  nrar the mouth 
of Rock Creek. At this place a schist outcrops with a strike Y .  
SO0 W. and a moderately low itip to t . 1 ~  M B U ~ ~ W P S ~  and is internten 
by a numb~r of ~ m d l  rlikm of a aucb decomped wddish-brown 
rock. The expa~ure is toe small to he reprewnted on the geolkc 
map.  When examined in the field, this rock slowa abundmce of 
kao1inhd feldapar and glittering white mica. The contact hetween 
tho dike and thn wall rock is clenr cut. and sharp, but apoplqws of the 
i p e o u s  rock pen~trrtte for short distances dong the cleavqe planpa. 

Under tlla microscope tlie mck appears to have a distinct granulrrr 
structlrre nnd is essentially unsheamd. Tne chief componenta are 
quhrtz end ortf~oclarse. Jfuscovite. is abundant, but it can not be 
definitely srtstetl wbettler any of iit is original. From the ~ltructure of 
the rock and fmm the primary constituenta, the rock is a grfinite or 
ern splite. Resides the primary constituents, there are mrtny later- 
fornet1 minerals due to the rlecomposition of the granite; the most 
important arc cldorito, calcite, kaolin, and saricite. 

The mck is much decomposed, hut it shows no shearing. Further- 
more, the granite definitely cuts across tha cleavage of t31s schist and 
the c1eavag.e is not continuetl into the granite, so that ita intrusion 
must be later than the main deformation nf the schist series. This 
is of some importance, for i t  s11t)m that the intrusion of the granite 
took place after t l ~ e  period of deformation hp which the d e a v ~ e  of 5 1 1 ~  

echists was pmduwd. The merits of this d~t~rminstioa will be dis- 
cussed at greater length later. (%;re pp. 132-133.) Ait hough the num- 
her of exposures of granite so far fotrnti witliin the qutrdnmgles is small, 
and although pmbrrhly few other areas .Rill lx found, the occurrence 
is significant. 
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Before passing from this subject a brief description of the micro- 
scopic character of the wall rock may be permitted. The schist con: 
sistv essentially of quartz, chlorite, and muscovite. h addition 
there is a Tittle cdcite and iron oxirles with some questionable zoisite. 
Tourmaline appears in minute crystds, and its presence in the can- 
tact zone is of Borne significance. Tourrnalino is quite charwteristic 
of igneous rocke and contact zones, and one might be ju8t.ifted m 
predicat.hg igneous intrusion near those places where toumsline ia 
found; it occurs, however, in several places wbere no granite exists. 
Nowhere is t o u r m h e  so abundant that it can be recognized wit11 the 
unaided eye, but microscopic studies have sIlown that i t  ia present 
in widely separated arem. In the S~lemon quatlrangle it has been 
rccogniecd in the schists ~011th of Adams Creek ttt an elevation of 
about 700 fwt. North of this plme it was found in achists occurring 
htwemDovempikemdOm(Fogulches. In theelvltprnpartof the 
quadrangla it was recognized in specimens fmm near the mouth of 
Boise Creek md on the hills near the head of the Klokerblok. 

In tho Casdepqa quadrangle tourmaline wtls found in the schists 
on the Vasadepags hetween Grouse and Squirrel creeks and also in 
the thin bttnrl of feldspathic schist which cuts the Sowik limestone on 
the wastarn shoulder of the 1,515-foot hill at the head of Grouse 
Creek. The location of this belt is represented in the mom detailed 
map, figure 13. Tourmaline is dm found in the bwin of Big Four 
(=reek. A specimen of the schists associated with thin limestme 
bands west of the mouth of Birch Creek showed a few cyatals of bur- 
maline, and other scllists from the 1,025-foot hill west of Surprise 
h c k  also contsined microscopic particles of tthis mineral. .AA its 
presence can only be recognized in thin sections, probably a much 
more extensive distribution would be indicated if more specimens 
had h e n  exmined microscopically. 

Dislrihtim and age.-Regding the next aeries of beaus rocks, 
the recent basic intrusivas, there is practically no evidence from the 
field studies to  show their relation t o  the granites. They form but 
an insignific~nt part of the country rock of the quadrangles, and with 
so few exposures definite determination of their precise position is 
impomible. From their structure and from their relation to the sur- 
face, both at the t h e  of intrusion and at the present day, it would 
.appear that they belong to a lnt,er period tl~an the p n i t i c  intrusions 
previously noted. There will be occasion to  revert to this question 
later (pp. 133-134) and to disc- the light that these r o e h  throw 
upon the hietory of the region 

Basic intruaiom are found in six localities: On Monument Creek; 
on the JohnsonXurtis Creek divide; on West Creek; on Ewt Fork; 
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on the slopes cut the 92Ckf~)t hill south of W i n n e b ~ o  Creek, and nenr 
Rock Cmk, in the extreme southeast part of Solomon qurcdrtlngle. 
In only twn of these places are the relations to the nriglihoring rnrks 
dearly shown, m d  in kt11  cases the mcks appear t o  be dikea. In a11 
fivn g l a c ~ a  the mcks hare similar chsrrrct~rs, both ns rcgnrda their 
stnrctur~a and, their mineraln~cel composition. They will he accord- 
i a ~ l y  clwarrl topether, ant! rin intrusive origin assumeti fnr all, 
although, as aokd almve, the field evidence, of itsell, is not always 
aufficientl y mnclusive. 

J f o n u m d  Creek.-The outcrop of tho basic intrusive on Ifonurnen t 
C r e ~ k  is near the mouth nf tilr stre.rrm. The schists in the neighhr- 
hootl aw of tho quartz-zoisite t-ve and show a predominantly f l ~ t  
rlcarrrge, although in detnil t,Iw c l r a t v a g ~  js much wrinklerl and con- 
torted. The intrusion lies nearly psrallcl with the general flat 
clearage, but tho nrtud contncts arc not eqmged. Cpstmun and 
mlatirely higher gcolo~cal~y than the schists at the mouth are 
bromiqkweathering impure limmtones, wliich in turn are succeeded 
by quartzom tocllista, ~ i r n i l ~ r  to t hme e l  tl~s mouth and probably 
underlying ths impure limcatonm, - Tho predominant strike of the 
intrusion is n'. 20' E., ant1 the dip is towarrl the northwest at a low 
anglc. 

In hand specimen the rack is dwk and medium-fine gained,  with 
numemua rrmpgdules, which gl.e mrnctim~a ovcr an inch in length, 
and which show a slight dongetion p f t t t d l ~ l  to tiw contarts; this last, 
howev~r, is not vcr?- masked. The rock breaks into E31ock~, 
which arp usually covered with a thin coating of iron oxldc. The 
thickness of Zlh dwompas~d 1qer is not more than one-sixtculnth of 
fin inch, and fresh material is readily obtained. The filling of the 
amy~dul~s  weathem more rspidlv than the rest of the rock, causing 
the formation of numerouq small pits. 

U n d ~ r  the microscope, the rock appears fa lw a typical b~salt .  
The structulr iq micro-upllitic. The most. abundant a i n ~ r d  is 
feldspar of the plwioclase family. The optical properticis indicate 
that the frldspam are closely allied to the labradorite-b-ytownit~s, 
or the mare basic end of tho albite-anorthite wries. Tht- fcldspm 
occurs both as moderntelp large phenocrysts of dekrmieabIc s i r !  and 
as fie needles forming pad of thc gmunhass  of the slides. Imn 
oxidea are the next most important of the original constituents. 
Them are usually in the form of n q e t i t e .  9 little augite is s o m e  
t h e e  present, but it is p n ~ r a l l r  in smell amounts. Its absence is 
to be accounted for mainly hy the decomposition that the rock has 
undergone. 

Secondary minerals are common, and form a considerable part of 
the slide.. The pyroxenes, as almadp noted, hare frequently bmken 
down toformchlorite. Chlorite and serpentine are dsofomed from 
the mineral or mine& that pmviously occupied the interstica 
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between the feldspar laths. What the original charmkr of this 
material was is not definitely known, but it is presumed that a part, 
at least, was glass, which was formed by the rapid cooling of the rock. 
The amygdaloidal cavities have been filled with secondmy minerals, 
of which qu~rte and calcite are the most abundant. In addition to 
the large amygdules seen in the hand specimen, there are a great 
number of smaller ones, about 0.25 millimeter in size, which under 
the microscope me wen to form a large part of the slide. The central 
pmt of these cavities is filled with calcite, which is usually surrounded 
by a ring of quarts made up of minute crystals. The a m d  a.myg- 
clules are irregolm in outline and show no-constant direction of 
elongation. In no case do the slide8 show that the basalt has under- 
gone any shearing or deformation since its intrusion. This is impor- 
tant, as it gives a clue to the relative age of the rocks. 

Johm8ow&& &eek d i d , - O n  the: divide between the head of 
Johnson k d  Curtis creeks, cutting the heavy white limestone which 
forms the country rock, is a dike of a basic *ems rock. The gen- 
eral strike is N. 15" E., m d  the dip is appmntly nearly vertical. 
This place is only about 24 miles from the Monument Creek dike, 
just described, and is almost on the same strike. The dike, however, 
is so narrow that it is difficult to believe. such a thin intrusive could 
have persisted for such a distance. This is not a conclusive objec- 
tion, but as none of the rock was found in the intervening ama, direct 
connection between the two is not indicated. Southward, however, 
the dike can be traced with almost no interruption for nearly 13 
miles. It is never over 3 or 4 feet wide, hut its black float and the 
line of vegetation growing on it is in strong contrast to the bare 
white limestone that forms most of the aurface. 
In the hand specimen the rock shows a fine-grained poqhy-itic 

texture with some amygdaloidal cavities, which are filled with calcite. 
The constituent minerals recognized we feldspar md olioine. Some 
aulpbides may &o be debcted. Decomposition hw advanced to a 
very slight extent, and there is practically no iron oxide coating on 
the disintegrated fragments. This ia perhaps due to the well-drained 
character of the adjtlcent limestone, which retards the decompasition 
usual in wetter places. No shearing has affected the rock, and domi- 
nant jointing is also normally mbsent. 

When examined under the microscope the rock is seen to  h a ~ e  a 
fine-grained grmitic texture, aome of the minerals being hdocrystd- 
line, Of the primary constituents, feldspar is the most abundant. 
This often occurs in crystals showing notable zonal growths. From 
the optical properties it has been determined that aligoclase often 
forms the outer portion m u n d  a central core of labradorite. All the 
feldspars are of the plagioclass group and show but slight alteration. 
Pyroxene is the next most important mineral, two different members 
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of this fmily k i n g  fdund in the rock. One of a light brownish-pink 
color suggests titanifemus au.u~ite, the other of n nearly colorle~ aspect 
j, pmhahly allied to the malncolites. These minorals show but a small 
amount of altcr~tion. 

Biotite in brownish blades, now mostly chloritized, forms the next 
most important constituent. Olivine is elw abundantly wpresented 
by Iarffp phenocryst~ with p~rfect clyst~Hinr out!incs. %st of the 
olivine has been bacllv decomposed so thnt hut a small amount of the 
origins! material is prewn-rd. The charncteristic form, however, 
of t h e  crystals, anti thc WRY in whirh thp alteration into chlorite and 
serpentine has proc~eded dong the frncture plan~s  I s  sufficient ta 
warrant the determination. JIapctita is elso nhundantlp scattered 
through the rock as an original constituent. 

Most of t h ~  swuntltlry inillerals hate alreruly been mentioned in 
dmribing thc dwornlmitinn of the min~rals h r n  which t h ~ p  were 
dprired. opal in^ silica, which has been irltroclurerl into t h ~  rock 
after it consolirlnted, is n f t ~ n  found HFI the 6Elin~ of the amy~daloidal 
cavitias. This mineral is nearly colorl@s end Fins no rlia~nostic 
value. I t  ia  a coInmon fillinr oi rnuities or ftssur~s in rocks nll ovPr the 
world. Aft,houghthisrorkisincc~ntirrtwith theljmn~ton~s,itsmns 
to bc entirclp free of any cnlcit~, either tfs an originaI or ,secondary 
constiturn t. 

Wed C:~c&.-.4t the forks oh Wmt Creek, near the western m e n  
* of the Slomon quadranpl~, almost in line with the two lrettlitirs just 

dmribed but apprrwntly not dimc t,lg connected with them, howlrlerv 
of same rec~nt  arnpgd~loidnl mclr h u v ~  h ~ e n  found. These were not 
in placc, b ~ i t  thrir cllaracter shnws tlmt tjhoy eouItI not have traveled 
far. In the Piand specimen tho rock is of dark-grayish color, with 
aphanit.ic texture R I I ~  numerous ~mpgdules filled with ch~lcedony 
and ralcitn. #The roclr is RO fino graine(1 that few of t h e  component 
miner~la can be recognized in t h ~  ficld. 

Untler tJhn micro~cepr? the rnrk trppam to be n 'hmdt consisting 
nrainly nf plagioclwo f~ldspar m d  biotite. Them is also a good deal 
of iron ox id^ p r ~ ~ n t  in the Iom of mqrnetite. Chlorite as a second- 
ary minsrnl is abzlntlant. It seems to hfr the wsult of the alteration 
of femomagriesian minerals and possibly of some of the unindi- 
vitlualkd matrrihl whirh forr~a the pundmms, No glass was 
~ c q m i z e d ,  although from the other characters of the rock it would 
e r n  probable that it w m  oripinally present btlt had been s u b  
quentl-7 slltered. Thir rock, like the other .rent basic intrusive 
rocks, shows no evidenat! of shearing or deformation. The. amyg- 
dulrs are often half an inch in length but show no constant d&t.ion 
of elongation. 

I:ml FmkX--hnother lcwalitp ~t-herw a went  igncurus rock was 
found in such a position ~9 t o  pmlude the possibility that it had 



traveled far, but m situated that its mIation to the othw m k s  could 
not be made out, was on East Fork, s quarter of a mile ~ b v e  t.he 
mouth of Mateon Chek. At this place astrine of mp11 sr frag~ncnts 
of rmsheawd haic rock was found at nu ~ l e ~ ~ t i o n  of ahout 1.i fret 
above the level of the strew. The texture of the rock is h e  grained, 
a few ama?I foldapar crj.stals in the midst of an aphanitic pollnrlrntlsq 

being prwticdy the only minerd except iron sulplrirle that can be 
recognized microscopically. ?Then examined in thin sectinn the rock 
is sren to  con~iut of pltlgimlase feldspar, pproxenr, and olivine in 
well-formed crystals in the midst of a fino 0phit.i~. poundmass. Tho 
olivine is in large, per€cct!y form~d crystrrls hut i a  g~nerallp corn- 
pletely wrpmtinimd. Pyroxenes, conwist.ing hoth rrt t h ~  piltkish 
titaniferous ~ ~ l j e t y  m d  of B newly COIOPIPPB m~rnbcr of tho n1alrtr01it.e 
p u p ,  are premnt and are but, slightly ~ I t e r ~ d .  Tron oxidrg, both 
mttgnetite and illmenitc?, farm a large proportion of the slitl~. 'J'he 
gmtmdrnrtss cmsists of s mat of l ~ l d s p ~ r  ~ P P . C I I P R ,  p.ymxene or-pta13, 
and chlorite. KO glam i4 recognizahb. The rr~ck as t~ w h o l ~  i~ fresh 
and entirely unsheared. 

IPinwbagcr 6'reregt.-On the alopss of thc 920-foot hill w c ~ t  of the 
mouth of East Fork md wuth of Winnebwo Crmk, fit nn ~lovution of 
7M) t o  800 feet, there is a good d e ~ l  of  flont of a dark porphyritic 
bwus rock (spec. 7ASlOEd.109, loc. TAP337). I'he country rock 
near this localit.? is e. chloritic scfriat, which is much ftcultsd and which 
has some limestone, etppar~ntly the S w i k  lim~stonc., inset by dido- 
cstion. Tn hand s p c i m ~ n  this mck difl~rsl from any later basic 
intrusive previously desrribd, . ror it ha9 an ab~~ndllnce of biotite 
flakes all through it. Furtl~rrmorr, it contnins fwqu~ntly crystals 
of a decornpowd pink feld.spar which are pb~~adan  t ncnr the weathered 
surface, The mck as a aholo is mmpmt ~ n c l  does not eeem to  'be 
decomposed ta any marked d~gree.  

R31en examined in detail under the microscope the character of 
the feldspar seame vrry diflewnt from that of the othct wceat hasic 
intrusives. Instead of plwimlase. orthoclase is the feldspar. It is 
so murh kdinized that, its chnracter can not alwaps be determined 
with prwision. The alter~tion into kaolin is much mom c h w t p r -  
istic of the dmrnporrition of orthocke in Sewad Peninsula thm 
of plagioclm. En ll~rrny places the triclinic feldspars have k n  
practically untuuchcd by weatherinp, while much more rec~llt 
orthoclase is entimly changed. The presence of orthoclase is of con- 
sid~raMe interest, for, Rave in the granite almady noted from Willow 
&~k, none of the other mh show this minerd. Biotite in well- 
formed laths is common throughout the, s~ctio~ls  and slrows no domi- 
nant dirpction of orientation. Magnetite a d  sulphides are also 
abundant as primary constituents. In thin wction the sock appem 
to be much more decampad thm ia indicated in the hand specimen. 



ks s mdt the original nlinerlal constitution and structure ia much 
abwnwd Besidpfi the primary constituents many secondmy niin- 
erals ara present, soma of which are due to  the breakmg down of the 
original minerals and others to later additions from extraneom 
sources. The most abundant minerals derived from the decomposi- 
tion of the earlier consbituents are calcite, chlorib, ~eericite, n,nd 
kaolin. The other eltkss of secondary minerals are those filling Oha 
small mygdraloidal csvities, which are acakte!red irregularly tbrough 
the m k .  Epiclott? and calcite arn the main representatives of this 
class; the  pid do to as a rule forms a ring arollnd the walls of ills cavi- 
ties and the calcite forms the centrd part. Though the mineralogic 
con~pmitian of bhis rock diirers Emm that of the basic intn~siaes pre- 
viously described, it is bnlipved to be more characteristic of the recent 
basal ts  than of my other tvpe. 

New XZoc2 &eekk..-In the extreme southeastarn part of Solomon 
quadrangle, on n small tributary of Rock Creek, a single piere of float 
of an mheared igneous rock was found. It llttcs a lighwr-gray cotor 
than the other recent basic intrusive rocks and has certain other 
characters wl-~icb would seem to distinguish it from them. As the rock 
was not seen in place, ite relations have not been determined and its 
significance has not been made out. The rock hm an ophikic t e f i m  
and consisb essentially af plagloclasa feldspar m d  iron o ides  with 
a much altered groundmas. Some small quartz particles ware 
found on mimoecopic exahation.  This woulrl indicate that the 
rock is som~what more widic than the other basdts and might be 
mom closely akin to the peenstones, although difTerent h r n  them 
in that this rock b entirely unsherrred. The original minerds are 
hequently dewmposed, giving rise to chlorite, mricitc, and kaolin in 
6ne aggregates, which make up the bulk of the groundmass. Some 
vesicular cmities occm wkch are alcd with qutartz and calcite of 
semndarg osig.in. Fmm the field occurrences af thiq float i t  is 
strongly suggested that rt more acidic mries of moderablg b ~ s i a  rocks 
of unshelrred character may be found in tha Topkok Head region, 
but oxring 2.0 tb heapp detrital covering thair presence, except for 
%at, may remain undetected. 

VEINS. 

CLASSIFICATION. 

The chmwter and distribution of the mineral vsins is of interest, 
not only on amount of the light they throw on tho history of tIie 
region, but also because it is in them that the valuable minerals are 
found. The relation of the ~ e i n s  to  the deposits of economic impor- 
tance wil1 in the main Be treated in connection with tlm economic 
geology (pp. 139-14O), There are, however, certain points which may 



be dmcrjbd in this place, k s u s e .  althouph they do not show any 
metallic rnin~rals, thpp afford an insieht into lth~ pnctfiis of those 
veins which map return values. 

TTpins ma? bPI clmifietl in mmy wap,  but far the purpose of thc 
p m n t  paper t h m  wit.hin the area studied may be refernil to t h e  
classes-oltlet quartz v~ ins ,  newer quartz veins, and calcite veins. 
By the adoption of this aptern emplravis is placed on the age of tho 
veins and the composition of the most important gangue mineral. 
Each of these classes may in turn be subdivided into a nurnhcr of 
smaller groups according to other charactem, such ae the nature of 
the most important rnet~llic mineral or the relation to lithology nnrl 
structure, Tllesa various point@ will be comidemd in the followring 
paragraphs, bult t h i ~  arntlullt of subdivision obscures in a measure 
somn of the larger amspecks of the probI~m. It is the intrntion here 
ta describe some of t h e  mare important w i n  typs with mferenc~ to 
their motla of occumnce, and later (pp. 126, 1.721, in connection with 
the historical, polom of the. region, to consid~r their formation as 
relat~d to  the  other eventa ~ c o r d ~ d  hp the polo$c ~vitlence, and 
still Eater (pp. 139-1401, in mnn~ction with thc ernnomic geology, to 
diacuss their mlations to tha rn~tallif~rous dewits .  

Thro+out the Solomon schist are bunches of quartz, often of 
lenticular form and individually of slipllt lat~ral extent, the origin 
of which is rmwrtain. il, part, at Ira&, have andoubbdly been 
formed hy thc deposition of silica in the ~chists wher~ver a, suf- 
ficient open space necumd to prmit such dcpoaition. This tbction 
probably took place as a m F t  of tho rnetamorpl~ism by which com- 
plex minerals wem broken down into simplsr oms and some of the 
material transferred from its orifial position. Such deposition 
can hardIp hp c ~ I I P ~ I  typicaI of veins and even if it were tho lenses 
thus former1 would blong  to the newer serlea of veins. But, besjdea 
these knobs of quartz, there aro many which show by their distribu- 
tion that they must have been in placo earlier than the mein period 
of tlefocmat ion and have h e n  BO folded, ~hattsred, and recryst.allized 
t.hat but slight evidence of their origin~l condition jn now preserved. 

That thcre may have beon s o ~ e r d  distinct times when yeins belong- 
iagtotheoldersRrieswerefomedianot open t o  doubt. Thhconclu- 
sion is inevitable whon the different aaountsof folding: and d~earing am 
noted. This difference may in part be accounted for by the diff~mnt 
relations borne by the v~inq to the stresses and also to  the tharacter 
of the waI1 rocks. But white such factam have undoubtedly influ- 
enced the form and character of the veins, the explanatian is entirelp 
inaclequate to account for the varied types men in the field. It 
&odd be remembered that dl the veina which make up the older 
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p u p  were not formed at tho same time. Differences of form, 
differences of relation, and even differences in mineral filling are 
th~refore ta he expected. ks a, rule, the older the veins the less 

' 

ront,innous are they. Presumably mmy of the veins in the Solomon 
wIkt were fom~cJ, before t,he higher rnembem had been deposited. 
Pmof, howevor, OI thts is dificult to obtain, for the discontinuit,~ of 
t h ~  alder onos prevents their being traced for my distance. 

An idea of the amount of deformation to which some of the older 
veins have been subjected may be obtained from a study of Rate 
IS, A, which  show^ one of thc and folded veins found 
southeast of Uncle Sum Mountain. Although it is not entirely 
evident in the ilIuatration, all the quartz Ithe white p o ~ i o n  of the 
rock) belongs to  on0 vein. In places the pwmures h a ~ e  squeezed 
the quartz out RO that the &ring is discontinuou~, and in other 
placm, owing to  lewer pmwure, the quartz is thicker fmm the transfer 
of material. The two ends of the vein me in the left-hand portion of 
the illustration ; one in the upper " and the other in the lower comer. 
The quartz i.9 much crushed and In part r~cryst.allized. The insight 
which this view gives into the amount of deformation to which some 
of the older vciTls havr been subjected is the main reason for intm 
d u c k  it, for it represents one of the later of the older series of veins. 
It must he evident fmm szrch a view t.hat. the form of the veins is 
kegular and dismntinuous. Furthermow, in. the metamorphism 
many of the vein min~rals ]lave b e n  expelled or have been recvstel- 
l i d  in a new form. 

The pates t  numb~r of veins of this class is found in the Solomon 
schist, in mhich they are often so deformed that their earlier his- 
tory is indistinguishable. They usually consist ahwt ~ntirelp of 
quarts, with few other minerals. Sow and then ~ m ~ l l  nrnount~ of 
sulphides, distributed especially dong the walls, am present. Usudy, 
however, the quartz is more or legs iron stained and in aelected 
locelities shows some small specks of gold. Blarles of muscovite af 
recent origin are common. The quad.z is mainly mcrystallizecl and 
no evidence of crusted arrangement or rtrusy cavities was seen, 
Reedles of rutile (oxide of titanium) are somet.imes found an inch in 
length in the midst of the quartz. Chlorite as a cIecompasition product 
is frequentIy present. It occurs generally dong the wslls of the 
veins where fermmagnesian minerals from the wall rocks have beenh 
sheared into the quartz. 
In the h e a ~  limestones them are frequently quarts veins which 

show that they have been subjected to a great amount of deforma- 
t.ion, but which are still not sa completeIy shattered and recrystal- 
lized as are those common in the underlying chloritic schist. These 

a Tbb part Is ~~~, wing tr, the dark mhq due to S g  by Imd~ d d e .  The olddatlun Is dm 
tnmmkeKesthcring. 



92 BOLOMOB AND CMADEPAUA QUADRANGLEG, u g k  

vems map be of the same age as the. others or may be later. If t h q  
are of the Rame age, it is neceasq to account for the smaller amount 
of deformation they have undergone. Such an expltmahion might. 
be afforrlcd hy the diflewnt character of the wall rock. Accorrling 
to  Sllis vicw, the limestone, k ~ t i ~  of its slight resistatnce to ptessurp, 
would tend to renmnnge i k l f  br flowwe t o  the strains and stre~ws, 
and thrr~fore. it, ratlker than the veins, would be acted on by the 
metamorphic procmws. The condition would be similar t.o .that of 
attempting to break a stick embedded in a ball of putty. On the 
other hfind, it is  of coultre pomihle that the veins which cut the 
Zim~stonts were form~tl Elrter ~~n.tl themfnr~ have not been subj~x.t~d 
to the s m e  amount of deformation. Ilt; has been stated (p. 5 5 )  that 
a long time may have intervened between the deposition of th? dif- 
ferent members of the sediment~ry Requence, so that it is entirely 
probablo that several sarir~ of veina of tlistinctly diierent ages could 
have been formed. F~rt~hennore, the evidence of wvesal ppriods of 
crustal movement ia inrlicatrd by the utructures, so the various 
periods of vein formation may easily have successively followed the 
different periods of movement and thus htld dfffewnt q e s .  The 
discontinuity of thesa olcler veins renders it tfiflicult to trace them 
from one member into another, so thnt ctimct evidence fmm the 
field is wsat.in):. 

More detailed consideration of thia question might be desirable - 
from a theoretical standpoint, but, as will 13e shown later, the eco- 
nomic haring of the problem does not justify the minute investiga- 
tion necessary to definitely settle the point. I t  will be sbom later 
that the veina belonging to either the o l d ~ r  or to the pounpr series, 
in pieces, ca- gold. Furthemom, Borne of the older veins in the 
limestone arc surifemus, but SQ a h  are the possibly older ones in 
the chloritic schists, The main itlea of importance to be gained is 
that the distribution of tho older veins is wide~lpread end is  not 
characteristic of one particulltr horizon. All thesa veins were formed 
prior to the water period of m~tamlorphiam, so that they  re foltlrtl, 
hent, and discontinuous. 

YOVKOER QUARTZ VEINS. 

The main di&erence htween the alder and younger quartz veins 
Ls the amount of deformation. Neither group is entimlp free from 
the cffects of earth movements, but the latter are SQ little ~heared 
that in treating ttie subject in a broad way the effects m q  be neg- 
lected. Just as there seema to have been more than one series of 
older q u b a  veins, go there were also at least two periods for the 
formation of the younger quartz veins, In many cases the yourger 
$how well-terminated cryatah projecting from the walls of the fissure 





that was filled, forming; n comb stmcture. Veins of this class are 
common and are the ones which give the best promise of economic 
returns. As they have k e n  but little shetired they are more or 
less continuous. It sbou,uld not, however, be imagined that they 
show no kttcturing ~ n d  dislocation, for faulting on n small scale is 
COUunOQ. 
Two distinct types of minerel filling are recognizad. In one the 

main gsngue mineral is quartz, with few other minerals. In tho othor 
- there are frequent sulphides, not  only of iron'but also of sntimony 

 id rsrsenic. In the first type thwe ia somethee a little go1tI in a 
native state. Generally it is in such small specks that it can not be 
seen by the unaided eye, but at some placea it has segregated so that 
it forms bunches an inch or more in longer dimc~~sions. A good 
ex~mple of such a vein at the Big Hurrah mine ia d~scribed in mora 
detail on page 144; in this vein the quartz orten R~OIVR a ribbon 
character, but open spaces in which well-formed crystule with termi- 
nations occur are rare. 
In the other type. of recent veins sdphides are commonly present. 

These sulphides are copper, imn, arsenic, and antimony. OFIF B U C ~  

vein is found on West Creek, near tohe upper forka. At thia place the 
quartz shows characteristic comb struct~~re and is filled with per- 
fectly formed crystals of t,he diflerent sulphides. Frqrnents of the 
wall rocks are included jn the vejn, but t h e e  piecea b ~ v r  nppswntby 
not influenced in any marked degree the distribution of the metallic 
minerals. Undoabtedlg much of the aulphide carried values in gold, 
but the particles are too small to be recognized by other than chem- 
ical means. 
The distribution of the later quartz veins is as widespread RS that of 

the older ones. They occur in all the members of the Kome group 
and show no distinct differences due to  &he litholow of the irlcIesing 
rocks. In the Hurrah slate, however, because of the more pro- 
nounced jointing, the reins frequently form s stockwork of inter- 
secting strings of small size. Plate IX, B; shows a serios of the= 
smell reticulated veins. In one hand specimen so numenus wero 
these ~ e i n s  that twelve distinct and separate ones were counted in a 
linear inch. In some of these, combs of quartz with well-terminated 
crystals were evident. Where the veins are mere threads following 
joint planes, no minerals other than quartz are recognizable. Althoug11 
the wins form a complex network owing to  the fractured char~cter 
nf the country rock, tho individual strings are evidently unsheared. 
The intricab pattern and gre.at number of narrow veina is particu- 
larly charwhristic of the Hurrah slate.. It should not, however, be 
imagined that no larger veins occur in this kind of c o u n t q  rock, for 
the rcversa is  actually the case. Veins up to 6 feet thick have been 
seen and in all cases show tho same featuroa, but on a larger sde. 
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Contacts between the later veins and the wall rocks are alwap 
dean cut and well defined. There is no gradual merging between 
them and their boundaries, as is the case with the older veins. The 
veins seem to mur more often in the midst of the schists and sbtes 
than nearer the contacta. Although the veins are spoken of as oc- 
curring in the midst of the whists, it is not intended to  convey the 
idea that they conform with the ~truc~ture of the country rocks. In 
fact the later veins rmly are ptbrallel to the direction either of the 
schiutosity or of the bedding. Almost always they cut more or lew 
dkctly across them structures and apparently are laas influenced 
by them than by the jointing. 

The difference in character of mineral 6 I h g  is of considerable 
importance to tha prospector. So far, however, the geologist can 
afford him but littb help, far there is apparently no difference in age 
or In relation between the veins in which the sulphides occur and 
those which contain no recognizable metallic minerals. From the 
present observations it would appear thnt both rich and barren veins 
are of the same age and that their difference in mineral composition is 
to be ettributed to a differenm in the composition of the material be- 
low the crust from which the filling was derived. This would indicate 
distinctly local sources of supply rather than a siagle Iarge homogene 

, ousreaervoir. The need of definitely settling the q u ~ t i o n  is not acute, 
lor samples taken from veins belonging to all the diflerent clams and 
subdivisions show traces of ~aluable minerals. So the search for 
veins is not limited to those of m y  particular age or geologic environ- 
ment, but rather to those in which segregation or concentration has 
gone on sufficiently to give commercial returns. 

CALCITE TELNB. 

A third class, veim in which the main gangue mineral is calcite, are 
distinctly specialized in their distribution and are never found at any 
great distance from limestone awas. They appear to be the result 
of the rnet~morphism of the limestone and the transfer' and deposi- 
tion of this material in adjacent fissures and crevicm. Although the 
cdcite sling is crystalline, it has never been observed to form well- 
terminated crystals arranged with comb structure, such as occur in 
quartz veins. It is believed that this lack is due, not to the s u b  
quent metamorphism but to the small size of the open spaces and the 
different ability of quartz and calcite to cr.ystallize. Calcite veins are 
practically free from all other minerals, a condition that would be 
expected if the method of formation suggested a b o ~ e  is correct. So 
far as known, practically no cleposits of econdmic value occur in this 
class of veins in Seward Peninsul~. As a rule tha veins are narrow, 
but at one place in the clivide, near the head of Shovel Creek, a vein 6 
to  8 feet in width was uncovered. In the vein was a home of nearly 



bleck l i m ~ h n e  v e y  d i f l ~ r ~ n t  from the blush limestone which forms 
the wail mck, but similnr tn the bIeck Iirnestone frequently observed 
st the base of t h ~  IIurrnIl dntc.. 

At no place were calcite vein9 much folded or otherwise deformed, 
so that it is believed all formet.t nubsequent to the major period 
of metamorphism. In frw CRWA, I~owcvor, the calcite veins wpm 
i n t e ~ e c t ~ t l  ljy mernbm of thr. later quartz vein wries, so that their 
consolidation was ~arlier than the Eatcst of tho quartz veins. This, 
ho&rpr, is not aufficient groumi forstating d~finitely their relation to 
that group aa a whole, for m has been pointed nut (p. O"?) the more 
recent quartz reins were formed at mow thnn one period. 

Almost always the calcite wins arc! distinct nntl tlo not form an intri- 
cate network of v~inleta RR, for exampl~, the Inter quartz vein8 do in 
the Hurrah date. This, howvcr, is not alwtly~ the rub, for uto~kworks 
of calcit~ veins are common in the ncasly blnck limestone already 
descrihl. In  these places the gener~l trend of tho ~ e i n a  Beems to 
be more or lesu c10acIy p ~ r n l l ~ l  to tho mrtin structure of the limestone. 
In such a series of intamcting wins  the country rock is generally 
softer than the filling and conscqumtly depres~ions occur between the 
ribs of vein material. 

On Bonanza Creek digtinct evidenm of two periods of calcite-vein 
formation was found. At t h i ~  place a limestone owurn intersected 
by veins. One. set WM cut hy Tn,ultu ant1 thc! veins wpm tliscoatinuous. 
The amount of throw wae slight, in some c w s  l e ~  than an inch. 
Later than the dislocation, bcr~um tlwy filled the f ~ u l t  fissums, was 
another set of c Jcite veins. JYhc ther nng considerable time elapsed 
&tween these two series is not known, but it  is h l i e v d  that the two 
must have keen rlistinctly separate, This is prwtically the only 
clear evidence of two p~riods of calcitc veins that has h ~ r n  wconlml 
within the tn.o quarlrangle,s, thou~h the tllff~~rent charactem ol the 
veins in adjacent areaq would strongIy suggest. that them was mow 
than one such period. This qumtian is of such %light irnportknct. From 
an economic sttlnrlpoint that detailed ronaiiterat ion is unnpcmrrary. 
In tho c m  of the quartz veins consid~ration was unnewmaT iwcnum 
all kinds carried some vdues, anti thp calrite veins tlo not. warrant 
it, bc~auae prncticallp none of them do. 

There are two distinct types of unronsolidated deposits mpre  
sented ia the area under .c.onuitIemtian. Thew may hp hri~fly sum- 
marized aa w~ter-~csrted gravels md non wakr-sorhd deposits. 

NON WATER-HOR1TED DEWRITR. 

Yon water-sortetl material is rlerivprl fmm the w~~bhering OF the 
rocks outcropping at tho surface. I t  shams nome sorting h-y t f ~  
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gravitative aetio~ which everywhere causes material to creep down- 
Ilill. Although not economically important, it nevertheless in large 
measure rletm-mines the surface charecter of the  count.^. On the 
geologic maps (Pls. VI and UTE it has b n  deem~d inadvissbla to 
attempt to separate it from the other unconsolidated deposits; and, 
indeed, where bed rock occum within B short distance of the surf- 
no unconmidlidatxd deposits ~t all are indicated. 

' 

The extent of thc waste covering hm ooaused mmy miners to 
believe that, the whole country has did bodily into its present position, 
and from this they axpa that none of the rook is in place. Such a 
belief is  entirely untenable, for tbc: various ~ntcmps which appear at 
tha surfacc, although ~omewhat shaken by frost action, are in reality 
in place and hnve not rnovetl nince the pmcessea of weathering have 
been eflectivo ia the L R ~ P ~  stages of the developmemt of the segbn. 
That this is true is ahown by the way in which the waste from the 
ledges is  distrihutetl. Gravit,y ttend~ to cause m~teriel to move down 
the hills along tho lines of greatest dope. When the float or waste 
of the rcgion is examined in detail, i t  is we,n that its distribution is 
always downhill from tho lerlg~s from which it  ham been derived. 
This indicates the ordcrly d~velnpment of tho topography by processes 
which arc now active rather than by some vague cataclysm of nsture, 
cradiblo only ~BCFLUM it is he,yond t l ~  range of any human exp~rience. 

The general tendency of the non water-sorted land wwte is to move 
dowly dnwn the pntler s'lapea and more rapidly down the steeper 
ones. When there is a cliff the wash tends to  wIIect st its fwt, 
forming a heap of angtrlar Erqments. Such a condition is shown a t  
the foot of tho pinntlr~le repmaent~cl in Plata X, A. Elow this procoss 
of weatbring is constantly weakening the rocks and allowing them 
to turnblo down m d  so wlcl to the. rnsnt,l~ of waste may be imagined 
by considering the unst~bla cha~acter of the upper part of this ledge, 
which has now been so undermined by weat,herinp that it looks J m o s t  
as though a touch wor~ld dislodge the block and send it rolling down 
until the slope of the ground became wflicientlp gentIe to allow it to 
ldge. This feature is very characteristic of many places throughout 
&ward Peninsula, and is probably due, for the moat part, to the p a t  
changm of temperasum and the effectiveness of fmt action. 

Where the dope is gentle, the material knds to smooth over the 
irregularities so that the outlines of many of the h3Is are uncom- 
monly free from benchrs or not-able topographic features. .On the 
gentler slopes the wmtP tenth to move more slowly and iL map take a 
long time to p w  f n m  the parent I~dge to tome stream aa i t  beromes 
more and mow comminuted. The breakingup of the larger blocks such 
as those shown in Plate X, A, is pffecterl by the rolling and gliding of 
the material down bill and alm hy the Fame processes whic.h separated 
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the blocks af waste from the parent ledge. On the whole then tho waste 
on the flatter slopes not onlj- makes no pogtiva topographic forms 
but tsnds to mask the f o m s  produced by nther agents. 

Although the positive topographic expression of the non water- 
dam waste is as a ruIe lucking, there is a notable exception, which 
-ms to be a direct consequence of the cold temperature which 
prevaiis in parts of Almka for a portion of the year. The t8opopphic 
expression here referred to is the lobate runs of waste which can be 
seen on almost any hill slope in the region. Plate X, B, shorn these 
earth runs in somewhat greater numbers than is the case in the 
average view. Adequate scale is lacking, but the elevation of the kill 
above the camera is ahout ,500 feet, and the disttance fmm the camera 
to the pinnacIe on top of the ridge is slightly less than half a mila. 
T h e  eartll runs me variable in size and irregular in ou tlke. The fmn t 
of each run is very steep and may be from f t o  7 feet high. Because 
of the distribution of ground water, the foot of the frontal portion is 
generaIIy the point of emergence of small springs. T h i s  has per- 
mitted vegetation to grow more abundantly tlt these pltrces, and con- 
sequently the front is accentuated by the growth of small bushes. 
Such a darker belt of ~egetat.ion may be recognized in the vie,w. 
T h e  origin of the earth runs is daubtfuI. It seems probable, how- 

ever, that there is a slipping of the overlying burden of waste thr~ugh 
the thawing of the ground ice in the summer time, and a conwquen t 
production nf unstable equilibrium which finally causes rnoremmt. 
As the material flows down hill the tendency is constantly ta decrease 
the angle of slope so that the lower angle arrests further movement. 
This movement of the material in some cases must be rather slow, for 
in some of the smaller examples the turf was not emn broken. In one 
place a   mall earth run, not oTer 25 feet in width, was seen soon after 
2ts formation. At the rear of this nm the turf had been broken by 
several gaisheq EW though torn apart. The area outlined by them 
breaks uras roughly semicimular. In front of these cracks the slope 
of the suriaca became less steep t.han that. of the surrounding hiltide. 
At the extmme front the slope was very steep snd the turf had not 
been ruptured, hut the  inclin~tion of the. vegebtion standing nearIy 
normal to t he  slope of the h u t  showed that the carpet of turf had 
bgen wrinkled by the movement 05 the mass beneath. A diagram- 
matic cross section of this earth rn is shown in figure 14. This earth 
m n  had taken place so recently that cracks in the rear of it had 
not hmme overgrown, and the bushes in front had not yet read- 
justed themselves to their new posit.ion with respect to gravity. 
While this movement is spoken of as being at times slow, it is probable 

4BW-Bull. 433-1-3 
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that it is practieall>- instan~nmus in its application. It is hlieved 
that strains md s t m  w,cumulate, owing to tho mplted lower l ~ ~ e m ,  
until: the mass of material is no longer able to  stand the preqsum, and 
then mo tian is set up. It is appzrtent1;l- a sort of ~vattlnchc pmcrss, 
but the material mores with much less 6olence. This slo~k-er motion 
is probably due to the relati~ely skht slope and t,he great resistance 
to be overcome. 

Whatercr may be tfie actud cause of earth runs, t,he fact that they 
do occur is of considerable importance in ,Sward Peninlluln. It is 
important., bcause, -4th tho boclilp transfpr of material by a more or 
less rolling motion, the waste becomes \-cry much rnixcd and the 
ori@aI form of the surface tends to be so oblitrekd thmt it g~ratly 
increases the difficulty of unraveling its previous ~ t a g e a  in detail. 
Becausa of it+ old stream benches, which must occur in  place^ nn l,ha 
billsidrs, h d  slight bopoprrtphic ~xpression. Furthermom, high- 
level gravels hecome so mixed with non wat~r-sorkd ma brinl that the 

prospector could not 
4 recop ize the presence of 

%!$ s t w ~ m  ~ a v e l s ,  and con- 
sequently drposits of 
vrlluc might ba over- 
looked. Earth nlns also 
impedn the search for 
gold by scs t ter in~  the 
metal that may hava 

. been roncentrtttad in a 

Fmuur I 4 . - D l ~ r n m ~ t l a a c c t l a n  of cartb run. 
''a previoushigh-IprcI c h -  

nel. Thc rolling and 
eliding of the material in an earth run evident.ly tends to remange t the 
various parts in s more promiscuous way than that of material sort~d 
by running water, As a consequence a plrrcer deposit, wl~icll might 
hare been profitahlt. in the conc~ntrskd form imparted by muter 
action, mar, w h ~ n  nileckd by part11 mns, becomc so scattered that 
it can not be economirallr handled. 

ho thcr  kind of d~posit, which has been but slightly, if nt dl, 
affected-by water sorting, is the muck which forms the suficial COP- 
erlng of murh of the lower ground of the quadrangfcs. The origirr 
of the muck is in doubt because but ?i ttle detailed work has been done 
upon it. Fmm some alight micmscopic studies of material coIIected 
in the Solomon region it would appear that most of it is very fine. In 
one specimen which was examined a b u t  75 per cent of the gra ins  
were from 0.006 mm. to 0,065 mm. in diameter, 24 per cent from 
0.065 mm. to 0.15 mm., an$ only L per cent larger than 0.15 mm. 
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The largest portion was made up of grains from 0.03 mm. to 0.05 mm. 
There is always a small amount of vegetable matter present, but 
whether it occurs as filaments of present-day plants which have 
extended down into the muc.k or whether the vegetable matter is 
cornminu ted plant fragments which were deposited con tempora- 
neously with the minerd fragments of the muck hams not been deter- 
mined. 

Most of thegrains are angular, though afew aresubangular. The 
muck from the coastal-plain province is in general so fine that no min- 
erals other than quartx wen! recognized. In some muck, horvever, 
from near Penelope Creek, a n u m b e ~  of the comer fragments con- 
sisted of quartz or mica or small pieces of Hurrah schist. No lime- 
stone or calcite was recognized. From the specimens it would appear 
that the harder and morn resistant minerals are preserved, but that 
thegrainshavesufferedlittle~ttrition. Associatedwitl~tl~emuckare 
frequently ice beds, sometimes several feet in thickness, in which gold 
h a  been reported to have been found, though the rnport could not 
be v d e d  by personal inspection. The muclr is generally of a dark- 
blue color, ranging toward gray when dry. It is somewhat plmtic, 
but its cohesion is not strong. Remains of logs and land ttnimal~ 
have been found in some of the beds. 

Moffit a has summarized the more important conclusions regnrding 
the origin of the muck aa follows: 

B m h ,  in st tecant publication on the hill ~lopcs of the Dahl Creek regicn on Kou- 
gamk River, etates the muck to be a ~ubamial sccumulatian, due in part to the decay 
of vegetable matter and in part to the depwition of aiIts during tho rainy noason. 
h a i n a t  this hyputhmi~ may be urged tho fact that the uilts aornotimen occur at long 
distances from the hilla and in placee whem it ia dificull to see how under premnt 
conditions they could accumulate. The s i l k  are not derived by decompoeilion 
from the gravela under them, for tho lino between t h ~  two in alway~ sharply dmm, 
and tho mabid is frmh and angular, contrtining liltle or nu roam material. 

Another more general explanation of thn ~ i l h  (muck) is that they accumulated 
mdkr water, eithor in the sea during a period of land mub~idmcc, or p s i b l y  in fresh 
water. The character of the material suggmts that past of il a l  least may be tho 
w k  flour ground up by glaciers, yet hero again the widespread distribution of the 
silts seem to rake- an objection to thia explanation, since there i ~ l  no eYidence at hand 
to ahow the exktence of glaciem of mflicisnt extent to account for all the deposits 
of thia kind on S e w d  Peninsula, perhape not even on the arirea,in quation. Tho 
condition of the 1og-a ia  such aa to s u e  that they are driftwood accumulations 
much like thm meen on Nome beach when the region was fimt vimted, and that may 
kill be man in a few plwm. 

There am objectima, however, to the mpposition that tbe $Its are of marine origin. 
If they were expmed to the force of the waves, it is diacult to see how ihey could 
remain on mch slopem rn the coastal plain while that plain w a ~  gradually emerging 
from the ma. A s tmm of wshr cub through tbem as it wodd through ice, and 
where e+ on the hillaide by removing the vegetation they rapidly wear away. 

.- 

a Bee Gmlugy ofthe Nmne nnd G m d  Central Quadrmgles, Beward Peninsula (in prepmtbfl), for fur- 
waaws. 
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The arganir matter p m n t  in another objection, since it is so widely didriibuted 
that appnnntly it mwt have tmen Cnt*orpmtd with the muck orizkaUp. It wema 
improbahlr thnt rmch an &mount of aqmnir matter would be found i n  marine d E -  
rnrntm oi thin t~aturr ~mlwa, p r h a p ,  thry were dep-mited in pmtertert and e b l y  
~ h a l l n w  w a t ~ m .  I t  is  not irngrnhsbte thrt m h  one of the facbm mentioned may 
havr had n p h ~ w  in tho origin unrl rlistrihutinn of thr pilm. 

From the cviclenr~ at hand it wems clear that silts and muck of 
at loast three diffownt modes of o r i ~ n  have hw.n recognized, In 
the REumtone region stratified muck which must have been deposited 
under marine or Incustrincr conditions hm been noted t~ short distance 
ehove h1tlt.r Creek. The hi\lsitlc muck noted by Brooks in the 
Kougmk r ~ f i o n  wems to btr of 8uhaerid origin. Snmc 01 tho layem 
of mrick nmr the ~ ~ i r f n c t l  of thc ronstal plain in which Inrp angular 
blocks of d~t r i tus  fmm remotc drain* 1min~1 occur Reem to have 
bwn formed as a mulult of glacirrl conditions in the more or lca~ i m m e  
tliatc nrighhorhood. So far trhe studies in the Solomon and CI~rtde- 
paga rc~ionn have not thrown any adtlitional l i ~ h t  on tho origin of 
the murk, and its hisbry them is still an optm question. 

WATER-8ORTED DEPOSITS. 

Unconsalidated dcposit~l of the second type--thaw that havm h e n  
sorted by water-nre of greatPr economic importance than the non 
water+ortad tppe; ~ n r l  their geneml ~Fistibution ha: b m  delimited 
on the maps, Plates T 1  and 7-11. The wakr-sorted p - s r d s  map he; 
roughly divided into three classes. Firrct, p ~ v d s  of the condal 
plains; second, present stream gravels; and Cltinl, Ili~h-IPVC~ ~rtlrels, 
generally deposited b?- former streams. Grarcls of the first clcs  are 
rathcr distinct, and although a minute inqwction of an? e t i o n  ahowe 
p a t  variety in the agents by which they hrrve heen f n m ~ d  they lrre 
best considered as a unit. Those or tho second c l a ~ ~  ~ r c  mom or less 
cornp1et.elp describe11 by the name presenbstrram p v e I s .  In addi- 
tion, however, it is intended to include in this ~Zt1ss not nnJy the g ~ ~ r e l s  
lying actually in the bds  of streams, but dso t IIP lower-hench gravels 
which lie only slightly abovs the stream and which h o w  such a definite 
relation to the stream that there can be no tloubt. but that they were 
formed by the stream at a date not far remote geologicnlly. The 
third, or high-level gravels, present a much more cliv~rse character 
md are much less well unrlemtood than either of the other two types. 
Ettch of the classes sElom featurns requiring ~ p ~ c i n l  tlracription, and 
the foUoaFing parwaphs will be davotecl to noting the distribution 
and characteristics of ewh. 



T ~ R  coastal-plain ~ 1 i r n e n t ~  form the surface deposit over an 
&ma of ~ h n u t  40 square m i l ~ s  lying adjacent to Norton Sound. In 
the westrrn part of thc region this hclt i~ between 4 end 6 miles wide. 
From this width it (Eecreases more or less reguladp towarvl the et~st, 
until at Topkok ITentI it rlisappeam altogether. It has already been 
pointed out (p. 48 )  thnt the constal plain is so r o v e d  wit11 veg~ttltion 
that it is impomikrla in trnv~rsing the tcountqr to gab an adequate 
j d ~ a  of the charactpr of its gravels. Evcn in the places where streams 
rot across tho plain, the c x ~ ~ o s u m  wldam  how satisfactory mtions. 
There is thersfnr~ li ttlt! dn t n regmling thc unconsolidat.ed deposits 
obtainable except Fmm t,hr scatt~md pits of prospectors. 

Stmtigmphy.-The hest wries of section8 h ~ v e  )Iwn obtained in 
the neighborhood of Spruca Creek, whew four pit5 hmve k e n  snnk to 
be11 rock and s, record k ~ p t  of the various Iiorizons thalt were pa,ssed 
t h u g h .  The first section, located about 2 miles inland from the 
shore line just west of Spruce Cmk, was M followa: 

Secfbn in m t a l  plm'n P m i l r # / m  a, tlmr Gpma C h e t  (No. J ) .  

Pnt.  
..................................................... B b & ~ r l t h ~ m a m t d l a  IA ......... Angular +mu ol.sptmtl? sllde rmk. consktin~ mainly of~hlorl t t  sfhht I,? 

r;lPao rlver wnds, brmm~n# m m r  toward rhe buttom.. ........................... In 
1-rlluw-rpd ~?sarelS.. ................................................................... 
1)nrk flw a n d . .  ........................................................................ ,L 
I l l n r t  rln . I 11h some mlarlmgmtnts .............................................. 4 
1. I ~ I -  m n 2  ~ k h t  r o i o r . ~ ~ .  ................................................................ 4 
nl.wL r'wrtr material, contahIu,t somc tb- ol rwod ....................-.....-.... 1 
Flr~o. wnql i1n.1 hlnrk r n l ~ r l . .  ............................................................. 9 
1il1rr.k c I n r  ronraini~q WPII-mndrri p b h l e  M imb in dismctpr ......................... J 
1 . 1 r i ~  Iru~~:.i~~iinu.al h r h  ?and. with whist nml black quartz pplrb h... .................. 3 
Ill~rvk R'tilet 4ly.rl rurk). 

One hnndmd pads south of this hole is another with the following 
section: 

FM. 
Bllrc cby with much lae. .............................................................. s 
R d d k h  ielrly m a n e d  mvrb like the meUrbl hclrrm 30 and 4Rl-L in bole No, 1. ... 1: 
AlternaLlqR llrvm n1 t l b k  mlld mod Wtr wid: rlat w r y  Rrllly ........................ 3 

....................................................... Lkhl-mlor~rl p l l a w h h  ant \  
nrrornptwtl p n l y  mlrlrrla~l, wlCh mmr wmrl Imgm~11m. ............................... 
Hliwk raud, mull, nnrl q u ~ ~ ~ r t r  prtrhlu-. .................................................. 8 
PchL7L be41 mck ................................................................. 1 



One hundrcd yards south of the last bola is another with the fol- 
lowing soction: 

Blue clay wIth mrwh lae ............................................................... 
Annultbr kRment$, v;ltb some watFf-msde pebbl EL... .................................. .... Illnvk, dirty, R n e - p l n d  m d . .  ................................................. r . .  
I ' l l lv. ~ i E h  W)mP ml(lbb~~!ba p\~-ela ................................................. 

............................................................. I.lchtrulrrrc+l t ~ t - h  mud.. 
i l l ~wk  t m t v  r~ba lrr l~ l ,  with m e  u m t ~  pchbh.. ...................................... ................ (invr1.r uf !lla#,k tulclrlar ~ h l s t ,  Ah wrne well-mnnded quart. pebbles. 
Ilral r w t  ol h l ~ ~ r k  u v h i q t .  I 

Seventy-five pards southeast of the last hole iR another with the 
foIIawing section : 

Refion in mato1 plmn f mt?a j m  wa, near P ~ E C  fie.& (A70. 4). 

Blotchy d l h  much la. .............................................................. R n s h r ,  w & r w b a  IJIIRU~W f q m m l s ,  - rr~~roaocl* p I M m  .................. .I lq 1 * 
I cllsahh mtl. aE?h very Bnc amall p r h b k ,  lmks Ilk* sm ~ d .  ...................... 4 I :'jt 

dimensidn.. ...................... -1.. ................... .:. .......................... 
Re1 TOT&. $ k k  ~ h f r t ~  vdth g(1mC limp lspe~ I 

ThGknps8.-The most significant featurn brought out bp the a b v e  
sections  re the thicknm of the gravels and the preance of tertnin 
comparable horizons. There is a well-marked thinning ob the 
deposits seaward; thus in the first section the depth to hed mek itl 

73  feet, but in the Iwt it is only 3X) feet. Iinfortunately thma el* 
vat,ions have not been referred to aes level, so that no exact statement 
can be made as to the slopo of the bed-mck floor on which the s d i -  
ments wero deposited. It is probabl~, howover, that the  slope of the 
floor between thme points is under 6 f ~ o t  to 100. Not only tIocs the 
deposit as a whole thin seaward, but tho individual I>eds show this 
seme tendency; for instants, tlre blue clay is  15 feat thick in the 
h t  section, but is only 8 feet thick in the most southern aection. 
Certain members, it is true, show no corntint direction of variation 
in thickness, but an the whole the thinnin~ of the intlividunl h d s  
seems so well marked t h ~ t  ono ia led to the conclusion that the slope 
of the comtal plain i9 largely due to the thinning of the rlopasits s e e  
w a d ,  rathcr than to subsequent erosion or tilting. This ja, however, 
a point which should be considem1 by prospectors, for fwts are still 
too meager to permit ra final statement. 

One of the most marked atrata, which seems ta be fairly canstant 
throughout the area explored by the lour shafh, is the lurer of black 



material. This bed occurs pretty constantly at ran elevation 
of 10 feet above bed rock, and although it shows some variation in 
thichess it averages between 2 and 3 feet. This layer of vegetation 
may represent a, submerged land surface or it may be the accumul& 
tion of mud and rntbmh vegetation in a salbwater l a w n .  The p m -  
ence of aprucs fragments is not conclusive, for logs might have been 
washed into ancient Iagoons just as they are at the present t h e ,  or, 
on the other hand, the spruce may have p w n  on the land near the 
point where the frqqments are found. Although no definite concIusion 
has been reached, it is tentatively suggested t h t  the tidal marsh 
origin seems to  have most support from the known facts. 

Although these sections are characteristic of part of the deposits, 
there are many places where different features predominate. Tbus 
a shaft sunk near Uncle Sam Mountain, about 3 miles north of the 
mouth of Pine Creek, passed through more thm 40 feet of angular 
black slate fragments without encountering any water-worn graveIs. 
StiIl farther west a shaft showed in the upper portion a bed of muck 
about 4 feet thick, resting on 48 feet af angul~r bhck graphitic schist 
slide rock, which was underlain by 8 feet of very yellow iron-stained 
and well-rounded gravel. The gravel was about the size of peas or a 
little larger. West of Solomon River a lmle has been drilled to a 
depth of 80 feet on the divide between Manila Creek and Jackson 
Creek, at an elevation of about 180 fwt. Not much ice was encoun- 
tered in the upper portion of the hole. An examination of the 
material thrown out on the dump seems to indicate that the drill 
paased through a deposit consisting mainly of well-rounded river 
wash. It is reported that  at a point half a mile west of the survey 
bench mmk, on the reef nearly opposite the mouth of Pine Creek, 
bed rock is exposed on the beach a t  exceptionally low stages of the 
tide. This report was not ve.rified, but if it is correct it indicates the 
character of the floor an which the eomtal-plain gravels were accu- 
mulated and throws light on the thickness of the deposits. The 
thickness diffem gretatly in different parts of the plain. This v& 
tian is both local and areal: Local thinning taka place where the bed 
rock was not deeply eroded before the laying down of the coastal- 
plain gravels; an example is the occurrence of bed rock st wa Teoel 
near Pine Creek, cited above. Areal vttriatians in thickness must be 
considered on a larger scaIe. When thus considered the deposits 
are found to thin both toward the sea and toward the hills. The 
coastal-plain sediments thus form B lens-shaped body, which thins 
out to a minimum against the former lmd and to another minimum 
seaward at such a distance from the former coast line that littIe land 
wash WRS brought out by the various tramportational sctivitiw. 

S k e  a d  charactfir.-There is also a marked areal variation in the 
character of the gravels, according to their geographic position with 



respect to ancient cliffs anrl headlnnds, On the present beach the 
detritus markedly incremes in size from Solomon tou'ard Topkok 
Head. Ant-ient beaches mpondod in like manner to tho presence 
of see clifls, and the variation in size of material is lnrffely attributahls 
to this factor. Then again the cfmracter of eodimenlts on the spa f l ~ n r  
near tho mouths of rivers diffem from more remote sediments. 
Seclimcnh laid down in shelbrwcl l q p ~ t w ,  like TayEot Lagoon, differ 
fmnz tZ~oso thmt are deposited in water affected by strong waves and 
cuncnt~,  All, of theso Merent canditions recognized in the pment 
s ~ t t  floor and adjacent ~ g i o n  must have b e ~ n  represented in the past,. 
so that tJ10 alternation of different kinds of materid in the cortst al 
plain is to ba expected and demonstrates the prt?senca in the past of 
riven, lagoons, shorn lines, and other allied features. 

Local origin.-Tho most important gene& fact about the creek 
~ a v s l s  is tliat they are. chiefly of locd origin. As has been painted 
out in the rliscumion of tbe gmgmphy (pp. 34, 45), t.he dminap. area of 
t h ~  strenms hns suffered little decrease through the capture snrE 
diversion of c m k s  which previously flowed into the region. Con- 
sequently there ia almost no material fmm foreign drainwe basins. 
Thig is R condition very diflerent from that in tho Nome region, whcre 
some of the stream that flowsd from the mountains southw~rd Bcmm 
the plateau provinco into h'orton Sound have been captured by the 
h ~ q a r n e p a  draintge, which flows into Port Clarence. The recog- 
nition of tho local origin of t h ~  ~ a v e l a  is of some economic importance, 
for it will serve as R guide to anpne  searching for a certain l~arixan. 

Although e~refulIy ~ o u ~ h t ,  no ledam of p n i t o  RRVO the small 
d i k e  on Killow Crwk h ~ v o  been found in the entire &llornon- 
Casadepmga w o n .  Also no p n i t e  hns h e n  found in any of the 
streams save tha Kiukluk and in the lou-er courses of its tributariers, 
where the? flow across tho floocl plain of this river. The Niukluk, 
outside of the area, h ~ a d s  in hills formecl of the Ki~luaik  group and 
associate,terl p n i t e s  and obtain9 from theso the granite fr~gments by 
which its prav~ls rnRy he diffrwntirrt~d from those of all tho other 
stre~ms of- the coastal plain. Many of its north-flowing trihutnrip~, 
whose lower c o u w  traverse its f300d plain, have not yet hem ~ b l e  
to  cut through its wvel filling rtnd from this deriva the granite 
pebbles occurring in them. 

1Thamcte~.-The physical chsmctors of the stream p v e h  oarp 
mntly, owing to diff~rencss in the materid of whish  the^ a m  corn- 
posetl anti in the ~izcw anrl gradients of the st.mams by which t h ~ v  
wero Formoil. The more uchistns~ rocks j*iettl fragments which are 
flat and OF compar~tively firtrtat length and hmadth n s  cornpared 
with their thickness. The 1 ~ m  sheared rocks, aurh as thc m n -  
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stones, produce pebbles that are generally morn rounded and IW a 
rule am larger than the whist fmgment,~. Tho qutlrtzitic I-Iurrah 
slate; usually breaks into angular Fraarnents of mcdium simp which 
srcl seldom rounded when found in creek-bed deposits. The lime- 
stones, because of their softness, are usually not t~bundant in tlio 
~ ~ R v ~ I s .  The =hishe hestones are llsunlly more resistant than 
the tess metamorphosecl varieties, I n  many places wllero limwt.one 
forms the bed of the creek the gravels are but slightly rounded, 
because much of the drainage is carried untlerpound and it js only 
in times of heavy rains that there is much surface water. As  a con- 
sequence, in many places the fragments along tho stream are mninlp 
of angular limestone which have been weatherod from tho ledge and 
have heen transported only a short distance by running water. 

The creok gravels may be distinguished in general from the marine 
gravels by the less perfect water rounding of the larger frrtgments, I)y 
the greater variety of ~ c h j s t  pebbles, by the dirtier charac~er of the 
finer-grainer1 matnrial, by the presence of such st.ructures tw "shin- 
gling" in the direction of stream flow, by the areal distribution of the; 
gravols, and by the fossils. While each of these criteria takes sepa- 
rat,dy may not ho conclusjve, when several me recognized they 
~ l l o w  an interpretation to be made with n good dea! of awumce. 

Complicatjom, however, occur where gravels formed by one pm- 
cess am mhandled hp soma other. Thus many of the strem which 
crow the cowtnl plain have not cut to bed mck, but am flowing in 
places on marine gravels. In such cases tho gavels originally formed 
'by marine ~ e n c i e s  are now being eroded and deposited by stream 
action, and tllrir form and charnctem p~rkake in a mearmre of each 
of these procew. In plnccs some of the Iater stages may be deci- 
phered, but in most instnnccs tho later procw htls so obliterated the 
earlier that no adequate intarpmtation is possible. 

The gravela of tho smalle~ ~ t r c a m ~   re seldom more than 3 or 3 
feet thick; and sspecidfy in the hendwater  portion^ consist of frag- 
ments that are q l a r  and hut poorly wator rounded and are derived 
{ram few varieties of ruck. lo the larger straams, nn tha other hand, 
the graveEs are frequently thick; for example, on Solomon Ever, 
near Rock Creek, there aro many plrtccs whero a body of gravels 30 
feet deep has been found. As them are rock walIs to rntmny of the 
stmam9 these gravels are prohablg thc Bling of a rathor namw 
earlier valley. The same geneml features me dm nobd on Cma- 
depaga River. 

Practically alI the gravels are Ioose and unconsolidated, but in a 
few places they are slightly cemented. The areas of the cemented 
pavels so far disclosed are very smdI and unimpartnnt from an ectF 
nomic standpoint. The cementing ~nahrial is generally lime, but a 
small amount of gravel cemented by iron was also seen. L i m e  



cemented grrave1s were observed on Mystery Creek near Pmblem 
Gulch. The ~ V B ~ S  cemented by calcite are generally near the heavy 
limestono mas. Iron-cemented material occurs near Adams Creek 
in a region where penstone, limestono, black sldte, and chloritic 
schist are intimately aa~ociat~ed in complex relation. In the Iron 
Creek region to the west and north, the imn-cemented gravels bear a 
close relation to the amas in which the Hurrah slate occurs. 

The creek gravels and low hench gra~els  how but little decom- 
position, chiefly because the gravel is dill being transported by 
streams so that the products bf decomposition are removed and fresh 
surfaces are constantly exposed. The absence of deep decomposition 
is in part due to the fact that rock decay ~oeoes on more slowly in a 

. cold climate than in more temperate regions and that rock dis inb 
gration by fmt and changes of ternperaturo is more effective, This 
conclusion has been reached from a ~ t u d y  of the component minerals 
of weathered rocks of the Nome p n p ,  which must have long remained 
undisturbed except for surface creep. When these mcks are ex- 
amined under the miscmscope it is seen that even such minerals as 
feldspar, which changes rapidly under the crondi tionu pre~alen t in 
temperate zones, have been but littlc affected bv rlecomposition. 

Age,--So far no organic remains which throw light on the age of 
the creek gravels have been found, but from their rolntion to the 
present streams they must be in the main of quite rerent origin. In 
tho case of tbe deeper gravels of %lemon and Casadepagn rivers there 
am no data at all as to when the filling l w p n  to take plece. It is 
suggested to prospectors that the saving of any shells, plants, or 
other organic m a i n s  which may be found in the gravels is of im- 
portanca not onIp for scientific purposss but also for practical oco- 
nomic reasons. For instance, it would be of vaIue to know what 
were the time relations between tba Iower and upper gravela in 
Solomon River. 

HTOE-LEQEZ OUPEtM AND OBbVBbSLNN DEPOBITB. 

Types.-Ender high-level p m l s  and gravel-plain deposits axe 
included dll deposits, exwpt those of the marine coastal plain, which 
consist of water-rounded fr-ents mand which occur at a considerable 
elevation above the present-rlay streams. The marine gravels might 
also be eonsidered under this head, but their mode of origin is m 
different that they have been discussed separately (pp. 101-104). Zf 
tho term be thus restricted, the deposits aro probably of fresh-wahr 
origin and may lm hmadIy divided into two types-ht, tho= which 
mark the flood plains of former stream and, second, those which 
wero formed by other processes. As neither of these t p e s  has 
yielded any considerable placer-gold returns they have not been phs- 



~ t e d  to say extent, and consequent.ly facts regartling their character 
and distribution sm ~ l c a o t ~ .  

htribulim.-The largest nrens of high-level ~ a v e l s  of  undeter- 
minprl oripin am those which occur nlong the northweskrn border of 
tho quadrangle near American Creek ant! Niukluk River, at a maxi- 
mum elrvation or about PO0 feet nhove tho Rea. Thoir surface forms 
a plttin gently slopine: townrcl tllc north. Hpre and there it is cut by 
streams of small size, which,in ~cnernl ,  flew on unconsolidated gravels. 
The Iaqpr streamq, however, such as American Creek, have cut 
tkmugh and have in many plww cxpwd Ied~a.ea. The deposit 
would themfore appear t o  lm thirlntr towaul tho hills and deeper 
toward the mouths of the &warns. 

Source.-The gavels are composed of a great variety of M C , ~ ;  

granite, schist, limestono, black ~ i l t i t ~ ,  and penstones  being common. 
Their composition is so similnr to the present-day stream gravels of 
the 1"IukIuk that it is bolievorl thay must have been brought in lawe 
mewwe from the Kialunik ~ n d  RendeIehen mountains. The reeon is 
one, howe~er, in whir11 the problems in~olred can only bc solver1 by a 
critical study of rt l a m r  arpa thnn thrit under c~nsirlcrtlt~ioa. 

The p l ~ h  in quwtion forms the watershed hetureen the Port Clap 
ence and the GoloFnin Sound drninago. I t  is from 4 to R r n i h  wide, anti 
as it is covered with water-round~rl gravel of unknown thicknmq it 
can not represent a structural barrier which 11hs sepfir~tet2 emt and 
west flowing streams, hut must be a watemhed whir11 w m  pmviwsly 
no obstacle to st.reams but which has hecome so hecnuw of stwarn 
divemion or capture. Eidence that this 1s the ca.w ia afforded bp 
the cnnyon character of the middle portion of therirtln Cw~k, where 
the stream has cut a. gorge 300 fet rlwp ficrow sy rirlp about 800 feet 
high. The fact that the courses of ninny of the tibutmy s t r e w s  
trend in a direction opposite to that in which the main stream flows 
i~ further eridence in support of this &w. (h pp. 46-47,) 

From studies of the amas whiclm r n i ~ b t  hF! contint~atiom of this 
gravel-plain deposit wiFideI? different hppoth~ses of origin have hen 
set forth. Collier a s t a t ~ s  thnt in some high-level gra~els  on Quartz 
Creek, in the Kougarok district, a spruce log 5 feet in diamcter tlnrI 
SO feet long ww found nnrl near it part of the jaws and teet k of a 
home. na spruce is found in tho drainage basin of t,he Knlzga- 
aepa and its tributaries a t  the present time and as them is no ~1-i- 

dencs of spruce having p u n  in the region in the past, it was believet1 
that tha log might ~ ~ R V B  come from some distance. Collier, horrever, 
thinks that the prtrrence of small tw igs  and spruce conaa shows that 
tho rnahrial has not traveled far-is of IoceI origin. 

o Colllu, A. f ., R m n e l h w m  of mtlhwmkm portlm ot 8ewnd Penhula: Prof. Paw, U, I. OmL 
m n y  No. a, ipm, D, n. 



however, in con~idering the snme generd ares, states: 

b m e  fragmentary evidence from drill record* @ea to indicate that much of the 
b& ia filled by clay deposits w b w  gnPais can probably be Gest e x p b e d  by h u n -  
trir~e wtion. The det~rmimtion of c h ~  outline of this old lake and of tho caum of itR 
lonnstion mufi await lurthrr invWipatinn. I t  i n  w o d y  of mention, howevor, that 
the eurface d e p i t o  of W V P ~  and mnd in the Kytitrin baain probably, as a rula, do 
not exceed 20 feet at 3Tr k t  in depth. 

In this same region thew are some higher-10-1 gravels which are 
st least 100 feet n b v e  the main streams. These m e  described by 
Brooks as follows: 

A similar fenturn is found shg the narthem m e n  of the Knzitrin lowland md 
theIoarrpartol~beTurt~~t Creekand mme of thezrihutarieeof the."iorapaga,reported 
by Collier to h i n c k 1  in deep mvel  depoeits indicating an castnard extenwion of 
thia PamP fpsture. When e x p t d ,  the dluvinrn nf d ~ i r h  t b w  terraces ate made 
up in nenrly rvrrywhew peFn Lo Im corn@ of the Rame c h a r ~ t e r  of material-that 
i-, well-munderl and utmt ified bmm m d s  and grav~la. There can te no doubt that 
t h m  bencherr are the mmnantn of an cxtenpive p v r l  ebept. 

A glari+Ru~atile origin for the p v e l  plain has also been suggested. 
Near the mouth of Iron Creek, in t.ha h g a m e p a  f alley, it. bas 

been noatl that eviri~ncm of w a t ~ r  artion am obwrvabfe up ta an 
elevnt,ion at about 51K) fwt above the main gtrearn near that place. 
T h i ~  place llns been described nnd an explanatmion offered to nwount 
for the hig1:l1-lt?vel gravels end certain bowlders fmm a foreign drain- 
age) as fnllows:' 

Although the question bsa nnt been cmhlly atndied in the field, it iam- 
that poaqibly thwe hosldere have h e n  brought by dwim from [the] Kiplusik 
Mountsina and ended inta their pceacnt poairion by ice Mwb flaating an n lake 
formed hy glarial ebntntction of tha drainage. Thin suggestion is to be w~mlerl on1 y 
a~ a working hyptheeis, hut it f i t a  in with rljo h o r n  facts, whicb may k s~~rnrnllrir~d 
m JOIEOWI: Thp angular u~iwvat,hered form and foreign c b m t e r  of the p n l t t .  and 
the p m c e  ot tho shore linen ~t cconsiderable elevations. L a h  of this type are 
common in regions t h t  are nt p m t  glscistd. 

In  190R tho region around Iron Creek was studicd in mom detail 
and the mults have been p~blished.~ Fmm these studi~s it w m  
determiner1 that ROO feet marked a fairly wirlesprefid levrl of deposi- 
tion, which coincidetl rlosely with the absemations made in tire 
northern part of the! Casadepaga quadrangle. At tho mouth of Iron 
Creek Born(# wood wns found ia ithe gra~cl-plnin deposit. The sur- 
f n c ~  of the p l ~ i n  at tlJs place is shut  300 feet in elrvation, and the 
wood was founri In a shaft at a depth of ahout 40 to 46 feet. F. H. 
Knom~lton, in an unpublishd I~tter  concerning t h w  fragmenb, sap : 

This matetial canniata of tao d I  pi- of fairly well p m n - e d  w d .  Thia 
section# of them have begn d a  by Doctor Thiesm, of thia ofice, and aa nearly aa 
.----- 

anmm, A. n., The Koagamk region: Bull tr. 6. Gml. m y  Na Sl& 1908, p. la 
I Op, tic., p. 173. 
cfirnlth, P. s., Gwkp :.d mlnrral rcrmm at Imn Crark: Doll U. %. CsoL 6- Na n4. IPW, 

pp. ISelBO. 
dBmIa,  P. 8." Tha Imn h k  mgian: BuL U. 8, W l  slaws No. %V, IW, Pp. m. 





be msde out their identity in as follow: Picw up.? (qruce) afld P d o b u g a ,  pm- 
ably P. dorqFm'i I'nrr., the ~ ~ 1 1 - k n o m  Dnuplw Lsprurp. The P i m  ehom the p m l  
preaenation, and the species mu not be det~rmined; but the other (Pseudolaup) i~ 
dm& certsinly WI ind ;cat4  ah\-r. 

Fmm the fact that t h w  we apparently hothliving~gecies, 1 should indine tomgad 
the deposit contain in^ then1 ns rornpatntively recent-that is, Pl&Eocene or inter- 
glaei31. 

Downstream from the Cas~tlrpttg~ qu~rlrangfe thee are benches of 
g k e l  dong the Siukluk, which nn! n l ~ u n d r ~ d  or so feet above the 
water. During the .wmon of 1807 thtso grtn-~Is were prospected to 
some extent by a tbill, nnd in turo plnres rnar~ls of mixed character 
were found, forming a dcposit ovt-r 260 f r ~ t ,  t,hick. The bottom of 
thcse gravels would he cnnsitl~r~hly h l o w  tho present sea Ievel. It 
is sug&ted thst these pavrla occupy n ~tream-cut canyon and are 
of fIuviatiIe or lacustrine origin. 

These various examples from near-hg rcgion~ havo been iatro- 
cluced to show that at tho pm~ent  time, within n rather small area, 
there are deposib which a t ~ n d  at  n~nrly the anme h ~ i g h t  above sea 
level hut which exhibit different r~~nrwfem tmd pos~ihly different 
origins, They ernphayize tho i ~ c t  tlint. sxtend~d shady based nn 
numerous test pits is n e w s s q  in order to dotcrmine the char~eter 
of the cleposits that form tho surftlca of t,hc lawland which stretches 
from Port CIarenca to Golofnin 3311p. 111 tho ~ r n t l l l  portion of t>hia 
larp area discuseed in this plrpr prnc tienfly nn prospecting ~IRR h e n  
done, and the character of thp d ~ p o ~ i t g  i9 undetrrmin~d. So far RS 

known no deposits of economic importance Ilavo ever bcen found in 
this w o n ,  hut whether this is duo to lack of prosprcting or lack of 
vn3u~s is not known. 

Besides the high p ~ e l s  of undetermined origin tlnd character 
which have just hen d~scrihetl t h ~ m  R ~ P  mnny drpmits that rrm to 
be refemd more or 3-q rlircctlg tn prcTious s t t q ~ s  OF ~ x i i l t i n ~  stwnms. 
Depmits of this kind Rrp to lw sccn nlong tire-Omadepaga and snme 
of i t s  tributaries. Plato S T ,  A,  show-R R portion of t h~ Cas~cl~paga 
near the mouth of Big Four Creek. The hroad n l d ~ r  ~ ~ l l e y  in which 
the present stream i s  incised is s11ow-n in the central portion of the 
view, with the wwtern slap- of tho va l l~p  to the left. Gr~vc l s  
showing p o d  water rounding arp fount1 in this high-level hench. A 
section of the same old flood plain, som~nhrrt sout 11 of the point from 
which the view was taken, new G m  Creek, showed a depth of 
sands and gravels of about 30 Iwt. Thew is a slight covering of 
moss and muck resting on 23 feet of grn~eFs, proh~bly river wash, 
below which is a horixon of sand. In the upper 25 feet the gavels 
are f~ozen, but near the Bottom of tho I~elo water seeps in and the 
ground is applwntly unfrozen. Kertr this place an exposure, in a 
natural section, shows'about a foot of fresh gravel and ~ m d  underlain 
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-'by 6 inches of sand and silt, in turn underlain by a foot of rusty iron- 
stained gavel. Evidently thisdeposit thins and thickensrapidly. 

Exemplcs of benclles at  higher levels than the present streams might 
be multiplied greatly, but are sufficiently indiceted on the ge0Iag.i~ 
maps, Plates Yi and VII, which show all the larger recognized areas of 
water-worn gmvel deposited at elevations above the present stream. 
This type of deposit i s  best recognized at low levels, for in such places 
the deposits am. ~9 B m10 most recent and therefore least obliterated. 
In one case, however, the presence of washed gravels on a divide over 
1,300 feet above the sea has been recognized. This deposit was 
found on the ridge bctwan No Man and Castle creeks. The. gravel 
consisted mainly of well-rounded quartz pebbles which were yellowish, 
owing to iron stains. No ~stimate of the depth or extent of the gravel 
could be formed, as tho surfttce i s  heavily covered with vegetation, 
and the only expowre was afrorded by the rupturing of the turf in 
the roar of a small earth run. 

IOE. 

Although ice can not bs considered an unconsolidated deposit, 
yet tho relation of ice in Ssward Peninsula t o  the other unconsoli- 
dated doposits permits its treatment under this head. Although 
practically all of the ~uficial  deposits of the district are frozen, beds 
of ice aro usually found only in the deposits occurring at a dight eleva- 
tion above son, level. Plate XIL, A, shows a layer of abar ice under- 
lying the covering of vegetation. The turf has bean ruptured so that 
the ice is exposed tn the air, and meIting tnkes place until, by the 
undermining action, n sufficient mantle of mow has a c c d a t e d  to 
sheltar the ice from the warm air. 

How such beds originate. is still in doubt, but it is probable that t.hey 
are formed in diflerent w l t y ~  at difforent place. Two l i p the sea  
have bacn suggesterl: Firat, that the ice is fnrmed .by the freezing of 
water which creeps along planes of por0sit.y; ~ n d ,  second, t h ~ t  it is 
due to  the burial of snow hanks or surficial ice under wstcrlaid or 
slide deposits. Rut while ewh may bo applicable to certain ice 
deposits, neither can he extended to cover all cases. Moffit points 
out, for instance, thnt veins of ice such $S are often found ~utting the 
silts must h ~ v e  been formed after the silts were deposited, thus lending 
support to the first hypothesis. Such veinlets am very common in 

. practically all the gravel deposits. FIah XI,  B, however, shows 
clenrIy that  in certain places the second explanation is the correct 
one. This view was taken on h s t  Creek, a tribut.ary of American 
Cwk. It shawg ico underlying creek wash, most of which wlts 

a M d t t ,  F. A., et d.. oeoblrp of tk h'm m d  Q d  Qubd qua$+, klarlin: Bull- U. 6. W. 
&rrwy. ( F n p r e ~ o 1 1 . )  





deposited during the spring floods of the ~ a r  in which the photograph 
wm made. Tho ice hem, ns w ~ l l  as that at the place ahere the photo- 
~ a p h  reprdrrced in PFR~P X11, A, was taken, shows the wrtical 

crystals so chararteristic of r i ~ e r  ice. 

BTRCCTURAL GEOWGY. 

GENERAL 8TATEXEX!P. 

Aq already ~ t a t e d  (m p. 691, all the rocks of the Solomon and 
Casad~pag.a quadrrtngks, up to and including the ,peenstones, show 
by their physical charactem thnt they ham undergone profound 
deformation and wfitljustment. From differences in nmount of 
metamorphism it is b l i e t ~ d  that although sFl these m b  hrrvP- been 
subjected to at least one period of folding and faulting, the older 
oms ham in many plmes tindergone two or more such pperiods. 
In the foIlowing pages are presented the various facts t h ~ t  have 
been learned from the field investigations mgarding the character 
of these ddormations. It will not be possible or desirable to  go into 
many of the  details, for tho structures are gn earnpIex t h ~ t  only 
broad gener~lizatione cRn be made. A careful study of lthe geologic 
mapa, Pl~tas VI ~ n d  VII, will afford the most cvmprehenai~.e idea 
of the general structure< but it must I>e rememhmd that t.hem mnps 
preaent only the 1~qger ,facts and are not idended to show 
features of aelected small nroas. In wading tllen it is necessary 
to follow the strntigrapl~ic columns rloselp, or the stmcture map 
TM SO obscured as t o  ba unintelli~ihle. 

Before attempting to  g i v ~  a general int~rgretation of the poIogic 
structura it is desirable to present somo of the speci6c facts on 
which the general conclusions am based. For this purpose! it. is nec- 
essary to emphasize thr great amount of deiormntion that Elas 
affected the region nndcr consideration. This deformation is due to 
various dynamic pmccssps which have folded tlie m k s .  In places 
the folding has Geen so inhnse that the stmsses h ~ v o  broken tho 
rocks and produced thrust faults, by whirh one block has been pushed 
over another for distances often mounting ta many thousand feet. 
Beside the thrust faults them am o t h t ~  feulta, probahIy b~longing to 
a dierent period of deformation, whewhy thc crust of the carth 
has been shattered and the blocks hwe  reamangcd thems~hes m 
though by gravity. Each of t h ~ s e  threo types is represented and 
may be found in different parts of the field. 
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The most noticoablr strt~eturc in dl of t . h ~  rocks of the gedimentary 
sequence from the lnwc~t  exposed part of the Solomon schist to t h ~  
uppcraost mornher of tlro I-Iurrah and Pzlrkmurnmie formations is 
cleav*. The preselicr of tillis ~trurture shows that the rocks in 
which it is Formed ~ H V P  been aubj~cted to ~tressea t h ~ t  have sheared 
the sock, dev~loping. npw minerals under p a t  pressures along cer- 
tain plan~s. Plate XI, B, shows an cxposrlro of the Solomon schist 
on Victnri~ C w p k  in the southern past of the Casadepaga quaclrnnglc. 
Reath~ring ha4 proc~~cled fastest along crrtain of the clea~ago plan~s  
and ernpl~nsi~fi thrir prPsencP. Gumorily viewed, the view wemR 
t.o show t h ~ t  the pneral direction of the c l ~ e r q e  is flat lying, and 
this 19 the i m p m i o n  that one get8 of the strudure whrrevp.r the I 

outcsop~ arr ~tudiecl hastily. If, however, the lower left-hrmrl por- 
tion of tho plnte is ~ x a m i n ~ d ,  the complertlp folded character of the 
r l ~ a v a g ~  bcomes evident.. So dowly fo1rlt.d is this c k a v w  that 
R R V ~  l~ndrr favorable conditions the fact that the lamination is not i 

parnll~! might escape detection. When, however, this ~tructure i s  f 
mcn~ized ,  it may h shown , a-qL t.hat the actunl. ~tructure is 
v e v  different from tho appar- 
ent one. In t h ~  Y ~ P W  notod, 
instpail of the prevailinr ~ I o p  
or dimtion of t h ~  clravsge 

-0. 

-0" 
being toward f he rieht i t  map 
actually he in the other &PC- 

A 
F r o m  16.-Dlagrern showlnff fold~d olesvege, Fiprp shows 

condition in a diagrammatic 
manner. The hea* line represents a s in~la  c l ~ a v w  plane. When 
any small portion nF tlie planr, an, for inatanco, C.'D, is studied, it 
appears to  he almost horizontal. If, howov~r, the wholn crumpled 
plane is considered, it becomes evident that thn dotted line AB 
more nearly repm~nts  the true inclin~tion of this structure. It 
should be. noted that while figure 15 is only n dingram it ia in no 
way ex-ratcd and is in essential resprcts a copy of Plate XI, B. 

Such n pronounc~d deformation of t310 rlenvqa is noted only in 
the Sololnon   chi st, ,but in other memhen the folding of original 
stmct.ur~s, such as hedtlhp, may be fount1 to be ncarly as intense. 
Undoubtedly the innbility to recognim this f~atura in most outcrops 
where the rxposures are not good hm l ~ r l  to an overestimation of 
the thichem of t h ~  different beds. I t  is also in large measure owing 
to  this intense folding that many of the rrlntions between diffewnt 
horimns m ohscum and can not be stnted with dehitencss. 
Even the tracing back of the clt?avqe of the moat recent structure 
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Another view of the Iimwtone area of Mount Exon furnishes one 
more illustration of the immense overthrusting that has taken place. 
This view, Plate. XV, A, was taken fmm near the mouth of Thorp 
Creek on Cnsdepaga River. The highest Idl is hlount Dkon. 
The limestonbs are the whita bare exposures, whereas the Solomon 

' gchist is generally covered with vegetation or is dark colored. 
If thia view is compared with the polopic map, Plate VTL, it will 
be seen that t h ~  western or lefbhand part of the limestone is truncated 
by a sharp line which by itn regularity d m  not suggest a normal 
sedimentary contact. Farther up the slopes, at w height about half- 
way between the level of the Iowlrtnds and the tap of the MI, & band 
of dark vegetation marks the position of schists which apparently 
underlie tho limestone that forms the summit of the ridge but 
overlie thc Ihestones ~t i t s  brrse. When this schist is traced beyond 
the limits of this view its areal distribution is seen to  be similar to 
that represented on the geologic map. Such a distribution is strongly 
suggestive of displacement along a fault plme, and it is believed that 

North 
South 

this   chi st and overl.ying limetone have heen thrust on top of the 
lower-lying limestme. If this is the case, the twa limestones w e  
identical in age, and the complex relations me due to faulting, At 
this place, as well as at the one described on the western slopes of 
the 1,770-foot hill, the fault plane is edent lp  rather fl3. 

It is not possible as yet to explain thc reason for the nverthst 
f~ulting, but from scattered bits of evidence it is believed that the 
direct caususe was the in ten^ folding to which the region was sub- 
jected. It is nat possible at this place to  inquire into the character 
or origin of the forces that produced the folding, but that it was 
intense can not be doubted, A striking examplc of deformation of 
this sort is afforded hp the expmuroa on Goodenaud~ Creek, a tribu- 
tary of Eaat Fork from the south. Reference to the dingrammatic 
section (fig. 191 will make the essential featuroa evitlent. From this 
section it d l  be men that the structure in the left-hsnd or southern 
part of the exposure is closely folded and overturned toward the 
south. So intense hm been the deformation that the limbs of the 
folds me near17 pardel. This is morn cI~nrly shown in Plate XIV,  



rn examination of figure 18, which shows in diagrammatip manner the 
varioua dislocations. There Ere two fa111 t pl tines which map hr! con- 
sidered ns having bwkan the crust at that point into thrw b l o c k  
The bedding of the left-hand block isprarticdly flat and ia indicated by 
the horizontal lineg. The bedding in the next block to  the right, how- 
ever, is strongly inclined toward the left, rrs though the hlock had 
momd upward relntive to  the block to  the left. The bedding of the 
right-hand block dips to the right at sn angle which i~ high near the 
fault plane md decreases slightly as the distance from t h i ~  plane 
increases. Such a condition is to be explainad l-ty'con~ideriag tho 
blwk on t.he right as ha~ing  moved downward with raf~rence to the 
block in tbs middle. Considered ns a whole, the cantral hEoc,k hm 
m o d  upward with resp~ct to  those on either sida. If this is the 
fact, it would follow that the pmaanres whirh produced the fracturing 
were compressive in character nnd had squeewd the central block 
u p w d ,  dlowmg. a shortening of the cn~st ant1 r~lieving the atre=. 

TARURT IrAVLTR. 
'C 

The dislocations &own in figure 1R are probably of slight amount 
md could not be represented on a wale such ss that of the gologic 
maps, Piates VX and IT, hut in o t h ~ r  pwts of the area this is not 
the case, and displamm~nts of msnp thousand feet are indicated by 
the way in which different rwh ahut along the strike. 

Large thrust faults in the Mnunt IYuon refion are indicated on the 
gmloic map Pl. TT). Om, fnr instance, is shown in the head- 
wad  portion of Bonanza Creek, especially near the 1,770-fmt hiU. 
A view of this fault taken fmm the rocky knob to the northwest of 
this hill, about a mile. from Gander &ek, where American Creek 
 wings against the bid, is shown in Plate XIIT, B. The bare white 
hill is af Sowik limestone, and tba lower slopcs, which are grm 
covered, are as a rule of Solomon schist; the  ont tack between the 
two, which map be more or Jew distinctIy treced in the view, is nearly 
flat, sloping gently toward the left to the fimt s m d  gulch, then 
appenring t,o r ise on the ridge between the gulch and the next small 
draw to the left. h the ridge between t h e e  two gulches another 
limestone, marked in the illustration by the white, more deeply 
inclined beds, is cut across by the overlfing Sowik limestone. Such 
a feature msy ha explrined in either of two ways-firat, aa an uncon- 
formitp caused by @roeion of the lower beds and Inter deposition of 
the over1,ying rocks; second, by unconfarmity through faulting. 
'Then the ~lmalIer detsila are studied, however, it scams probable 
that the latter explanation is t o  be accepted, One af tho chief lines 
of evidence that supports this interpretation i u  the fact that the 
contuct is sxtrem~ly brecciated, as though it had bccn B plane of 
considerable movement. 



Zn the dmcription of the microscopic character of many of the 
schiste it wns n n t ~ d  (p. 51) t h ~ t  in some of the thin wctions mnfe 
t b m  one stmcturw could ba found. Figure 17 shows in very forms1 
and diagammatic manner such a rock. The outlined areas aw s u p  

t.o represent mica and chl0rit.e flakes of two distinct genera- 
tions. Tt will be e n  that a part of the flak= ~ r n  so distributed that 

their long axes mark s folded struc- 
t ure. The other grains are mom nmr- 
I? p ~ r ~ l l e l  and mirk a structura hav- 
ing a slight s lop to the kft.. Thia 
condition is frequently not~rl in the 
rocks horn the area md is prrhaps 
moro typical of the older than of f be 

Plmm3 lT.-D- ot rwka ahowlng twa 
atnratu?m. younger members of the mdirn~ntary 

sequence. The presenca of them two 
structuree dewly points t o  two periotls o l  dynamic metamorphism, for 
the mica-lika minrrnls have b w n  cleveloped by mountain-building prac- 
essea such as tolding ~ m l  shearing. It ghould be pointed out that 
while two or morn claavap:e fitructuws may frequently be noted in 
the thin aections of tho diff~rent rocks, in tho field they are not e&siIy 
recogniz~bla and in most plncea can not be marlo out at all. 

The structure of the region is further complicated bp- faults. Dis- 
locations caused hy fanlti~~g may bc cIassifiett as of two t?-pes, thrust 
faults snd nomd faults. The normal fau1t.s are of widespread dis- 
tribution and are not limited to any particular part of t h~ field. In 
the are- where the Solomon, Casatlcpaga, and Puckrnurnrnie schists 
form tho ~ o u n t l y  rock, the breaks in i11c wries Rre nnt e a n i t  rpcop- 
nkaMe, for the litholom over consirl~rnhle nusfarca isr so uniform thit 
notably discortlant 
beds nrenot hroueht 
into contact. Tt is 
therefore frequently 
impmqible to decitle 
e~enwhera anactual 
fault plane is oh- 
wmddl  ''@ 

-r lEL--tlb rcptlamo! lau!M #RFm mhmm in PIaie T. 
dislocationindicates 
a displacement of only a few inches or many hundrd feet, Further- 
mow, the gchktose character of the rwks tends to mask the ~zsual signa 
of movement, so that its identification becomes ext remelp difficult. 
Plste V, showing a t g i c d  mposurrt of the Jlurrah s l~ t s  on rr tributary 
of Rig Four Creek (pmvioudp rrf~rrerl tn nn p. 77), shorn an ares of 
complex faulting. This plate may bo mom thoroughly understood by 



yields only a vague interpretation of the conditions of the previous 
stage, for in the Solomon schist the next earlier recogniaabIe feature 
is another cleavage, which of course throws no light on the actual 
structure of the region anti which ha9 in large measure obliteraterl 
the preceding stws. 

The intensely crinkled and contorted structure repmsented in 
-re 15 is more or less localized areally. Thus, intensply crumpled 
areas may be found wparat~d from similar areas by nncrumpled 
~chists, ns diagrammatically represented in k u r e  16. Thin ficura 
represent* the cross scction of a s@Ie cleavage plane. Such a 
st,ructure RS this necessarily can be made out only on excep 
tionaIly good and continuous exposures. It is bdieved that the 
sudden thickening of the beds in diffewnt parts of the fold may be 
due in large r n P R s u r e  Co the reduplication of the beds by intanse 
cmrn~ling such as that shown in figure 16, ancl tlt st the true thick- 
ness is shown in the intervening areas which correspond to the 
unfolded portion8 in the sltme figure. 

Whether or not this is the correct interpretation can not be dated 
with definitc.nese, for tbt! discordmEe between' tha dim is p e r d y  
80 slight that it can not be 
readily rneasumd and save un- 
der exccept.iona1ly f avo~able cir- 
cumstmc~s cnil not be dc- 
tectod. Plate ,WI, A, shows 
an intend? appressed fold on Ftmae 1 8 . - D l a g u n m s U c ~ o n o t ~  in rnhkb. 

Shovel Creek near the mouth of West Creek. The harder layem are 
thin limestone bands in the midst of slates and schi8t.s which apparently 
belong to the upper part of the Solomon schist. From the geologic 
map it will be noted that the outcrop is in tbe ares between the Sowik 
limestone near the mouth of Shovel Creek and the same formation nPar 
the mouth of Kassan Crcok. It is small wonder that in in region of such 
complexly folded rocks the question of unconformitg is not easy ta 
mttle. Fmm the view (PI. XIIL, A)  it will be geen thst the limestone 
beds fom a, complete fold, the apex of which i s  clearly m p i z a b l e .  
If, however, one considera the whist layers to the left, it will be stron 
thst the discordance between the dips is not sufficiently p e a t  to 
prove that t h v ,  too, bend amunrl the end of the anticline. Thcmlore, 
anyona who was not fortunate enough to  fmd some exc~ptionallp 
p o d  exposure, ~uch gs the one %red, and was therefore forced ta 
rely on dips and sltrikea done, would almost inevitably conclude that 
the beds all dipped townrd the right. But this conclusion would 
mean that the bnds were progressively youngpr from loft te right, 
whereas it is clear from the illustration that the beds are progressively 
younger from the center of the fold towtrrd both sides, 
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FOLD ON GOOOENOU54 CREEK. 



which is a reproduction of a photqraph taken from a point close to  
the apex of the fold. In the northern or right-hand portion of the 
illustrations s discordant dip is shorn, in which the rocks are inclined 
toward the south. This is to he explained, as indicated in figure 19, 
bp a fault nearly parallel with the dip of the underlying beds along 
which the upper Mock hm been moved. It seems to show that the 
folding of the bed to the north resulted in such great appression that 
the beds finally broke and one part w ~ s  pu~hed over the other, in 
this way reLieving some of the stresses by shortening the m s t  of the 
earth at that point by the amaunt that one block has been throst 
oTer the other. It should be pointed out jn this connection that an 
overtlrust fault occurs on a t r i b u t q  of Ewt Fork, not much more 
than a mile away, and while it probably is not the game fault it bs- 
longs to the same series and was produced by similrv forces acting at 
essentially the same time. It will he realized that with so great 
deformation minor discordances am to he. expected and p t l y  in- , 
crfiase the difficulty of interpreting the structure. The Goodenough 
Creek fnId arid fault, however, unusudly free fram minor com- 
plexities when t,he size of the exposure is considerecl, for it is 
nearly a quarter of a d e  between the limits of the outcrop. 

From the foregoing it will be wen that the detailed facts which 
have been studied all point to  a, very complex structural hi~tory. 
With ee m y  kinds of structure indicated, no particular habit for 
those areas where exposures are inadequate for a complete determina- 
tion of the facts can bo assumed. Even with fairly good outcrops 
rt p a t  ~ar ie ty  of interpretations is possible. Figure 20 repremts 
a section such m is found in many 
place in the field in which achist and 
limestone occur. This rlrawing is in- 
tended to  indicate a limestone inter- . 
bedded with the schists ant1 essenti- 
ally contemporaneaus with them. The F'GVRB geCt'm 8bOrJng mb tloo ol Wmestope nnd mhM. 
beds to the left amsuccessively younger 
than those to the right, and all arc conformable. It is of c a m e  a 
question whether the cleava~e in the schists is parallel ta the origin of 
bedding, and it is perfectly reasonable to interpret this stmctura a9 
having been produced in beds uncoofotmahIe with iha limeshne. In 
order to illustrate the subject in hand, however, it may he assumed 
that a depositional unconformity is not considered. Although this 
po~5biEit.y is excluded here, it must be remembered that it is a possi- 
bility which must be mfuIEy considered in the field and often can 
not be delinit& determin~d. 



1n figure 21 the same distribution of beds is ahown as ls the pre- 
ceding figure, but instead of indicating n normal sedimentarysepuence 
a fault i.4 represented 8s ~ u r r k g  betwen the limestone and the 
schist. It should be noted that in this case the fault might be drawn 
with any angle of inelinstion to fit individual expwures. An the 
plttneer of achistosity and bedding that are hem mpreaentd as 
identical would d o r d  planes of w e h e a s ,  it would not be at all 
unlikely that the fault plane was pardel to these structures. In 
such cnses the direct recognition of the f ~ d t  in the field might be 

impossible. Furthermore, as the frruIt 
plane, where it is exposed fit th& surface, 
is usually a plane of weakness on which 
weathering and disinhgmtion go an 
faster than on the rocks on either side, llmestane and schlst vqmated by a fault. 
tho actud fault in the field can sddom 

be directly seen. Fw this reason, a talus-r,overed pap in the ~ection 
usually intervenes between the rocks on the two sidas of the fault and 
a slight discordance in the dips of the rocks an opposite aidea might 
eagily eNape detection. If a fault occum as shown, it fallowa that the 
beds to the right of the fault are progressively younger from left to  right, 
whereas to the left of the fault they h a m  d 9 0  the same sequence but 
may or may not be the equivalent of thoso to  the right. As the fault 
may trend obliquely across the strike of the bede certain members 
may be entirely cut out or in the other direction may nppetrr toincream, 
bec~f.use not so much has disappeared though faulting. It i~ for this 
reason that in some plrtcss within the 
ama of the qu&mg:les beds apparently 
increw in thicknew more rapidly than 
could otherwise be accountad for. 

Instead, however, of explaining the FIOURE  am *tat or 
rnndititm rep-nted fiwre 20 by U m w n e  md m, folded leutltura. 

faulting, it may be s, folded structure similar to that shown in figure 
22. In this diagram the samg section aa in the previaua  figure^ j~ 
indicated hp the solid lines, knd a compressed foltl which might 
explain the sequence is shown by the dothted lines. Jn She light of the 
closely lappressed fold sl~own in Plsh ,XII, A,  it is evident that thia 
htelpretation must be invoked to explain many of thp facts of 
areal distribution that have been noted. It is b l i m d  that the 
p a t  thickness of %wik limestone repmnted in the western part 
of the area mapped is t o  be explained in part by the duplication of 
the beds through folding, EM is indicated in this figurn, Where this 
is the case, it is evident that dips and strikes afford but meager 
information as to the actual sequenoe. For instance, the beds shown 



in f ipm 22 are progresively youngsr from hntl~ ends OF the diagram 
toward t.he center, although tho bedding would seem to  indicate that 
the beds were successively yotrnger from right to left. 

hothe? d e t d  of ~tmetuta is thn contact hetween the igneous 
and wdirnenta~ rocks. It is midom possible to get amp extensive 
~erticel kction of tho contact, hut by ~iecing together information 
from wwrd locaiities, it k po~sihlo to  gain a more or less murate  
idea .of the cen(Iitions. Figura 23 show a cross section of the 
ctaat margin of t h ~  Ctbsadepfiga quadrangle. 'Zhe highest point shown 
in this figdm is t.he 1,185-foot hill ewt of Dig Four Creek, and the 
section Gns tblmost due past and west. In this 5rea the greenstones 
m d  feldspathic schista of the Cassdepaga formation occur in tho 
western part and truncate the Sowik limestone abruptly. The 
contact between it and the Hurrah date i not wident,far there is 
sufficient dip t o  this formation to  carry it over the top of the exposures 
of the igneous rockq and 
it has therefore fieen re- 
moved 117 erosion. T ~ P  
structures due to folding 
havo been prolonpd into 
the &aclepaga schist ~o 0 Y2 Mile 

t . b t  they are much mmra n.--~maa aeotm a t  dl>-m esst d , 

shaamd end have many Fwr creek. 

new minerals developed. It seems evident, however, that thc contact 
is tl ist inctly igneous in its character and st this phce is highly inclined. 
Apophysea have penetrated along the bedding and cleavage planes so 
that there seemR to be no rewon for mgarrling th6 cuntact at this 
plsm as due to  faulting. Wien, howemr, the metamorphism has 
been mom i n t ~ n ~  it is difficult if not impossible t o  unravel the 
character of tile contacts, and it is newMary to generalize to such an 
=tent that the acturrl line of contact may be far dicerent fmrn tlie 
one indicated. 
In tho description of the older basic intrusive rocks (pp. 73-75) rafer- 

enee h~ heen mada to many of the details of ~tructure whirh h ~ v e  
led to the conclusion that the rocks forming tllet division w e n  not of 
mdirnentaryorigin. It wiU therefore be unnecessary here to  take up 
the question at greater length. It should be noted, however, t h ~ t  
ti18 f ~ t  that these rocks Art? of @OUS 0igh gives to a v8q 
irregular diatrihution and relation to the other rocks of the region. 
Aa a -It the charactor of the stmcturcs they prosent is perhapa 
more in doubt Chsa is that of any of the other membem. 



Fromthedescriptionofthedetdedstructumsob~medatdiffemt 
places it is clear that the structure oF Ithe region as a whole is so corn- 
plex t.hat it can be described only in either a very detailed or a very 
general way. A few of the details hsv~ already been enumerated, 
and i t  is now intended to present the brottdest stmctural facts and 
interpretations. No attempt will be made to draw my general struc- 
tural sections, for such mukl haid good only for the small belt of the , 
region which they were designed to  fit. It should be remembered, 
however, that uuch ~aections can he constructed for m y  particular 
place from the information aflorded by the geologic maps, Plates VI 
and VII, i f  the stratign-tphic sequence already outIined (see p. 50) 
is constmt1.y borne jn mind. For instance, where the Hurrah slate 
abuts directly against, or appesrs to directly overlie the Solomon 
schist, a break in the sequence must be indicated. Either the Sow& 
limestone, which ahould occur between t.hwe two rnernhera, has h e n  
cut out by faulting or it  ha^ been removed by erosion. 

From frtct,s gathered in many parts of the field i t  is believed that 
mast brealra in sequenco are due to  thrust faults with nearly flat planes 
of rnovemont and not to erosional unconformities. Owing to lack of 
exposures, howover, the direction and indinetion of most of the plranes 
can not be ah all closely approximated. Hem and them the straight 
course of the contact between two unlike members s u m s  a 
steeply inclined fault; for example, the junction between the Hurrah 
nlato eaat of Solomon River and the SoEomon schist and Sowik lime- 
stone to the west may be cited. But though vertical faults occur in 
many places, it ~ e e m  certain that the larger faults, which have deter- 
mined the major features of distribution of the d8erent groups and 
formations, are flat-lying thrust faulte. 

Although this feature has not been proved to have m y  direct 
economic bearing, it h of impodmce geologicaIIy, for ina regionwhich 
show9 thrt t it htb.9 undergone much movement by compressive atresges, 
the areal relation htween dierent rocks is extmmely intricata, and 
many older horizons Lie on top of newer ones. Thie is in itself an 
unusud condition, and ona to be explained only by con~iderable 
horizontal or slightly inclined mclvements. Undoubtedly, however, 
the great deformations that b v e  been mfemd to have had an En&- 
rect economic effect in shattering and shearing the rocks m that more 
or leaa open spaces were developed in which circulation of minerd- 
baring solutions of eanhmporaneous or later date took plttm. It is 
probable that the widespread mineralization, m d  the absence of di8- 
tinctly concentrated aninerdizstion is due to  this cause. 

AQ important consideration geologically is the fact t h ~ t  tho beds 
do not show the same amount of metamorphism in all parts of the 
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pologie sequence or in a11 parts OF the fieid. It. i~ believad that this 
is due to the fact that part of t.he metamorphism is formationnl nad 
regional m d  part is local. By regional forrnntional matamorphism is 
meant metamorphism that affected all beds up to a certain horizon, 
anti did not affect any above it. SucIt f i  condition is to bo explained 
'by assuming that beds above that llorizon hat1 not been formed ~t tllu 
time of the folding and amompnnyin~ metamophism hut w ~ r c  lair1 
clown subsequently. h c a l  metamorl>hi$m on the other hand ja of 
l e s ~  widegprrad extent than reg.iond metamorpllism (which affects 
laram podions of the earth's crust), heing due to some restricted 
procaes, ~ u c h  as igneous intrusion or Ea movement dong local pianea, 
wherehy new minerals and structures hsve been produced. 

Forrnntjond regional metamorpllism ie n criterion of q e ,  for all 
rocks which tla not show the structures producer1 by it tcr0 younger 
thnn those that do. In determining the histov of the repon it is 
therefom of prima importanra to dehrminc whether t h r e  is mom 
than one period of rnct,arnorpl~isrn, and, if tllere is, to ascertain what 
rockshave beell effectcd hyit and what havenot. In thpateaof the 
Solomon and Cmarlepaga quadrangles it wema certtlin that them have 
been two peri~rls nt lo&, and that certain socks may 'be distinguished 
from tho othem by the greater amount of mctamorphim they have 
undergone. The Sdomon schist, considemd as a Formation or group, 
haa been intensely metamorphosed, but the overlying beds have not 
been affected Lo the aamo degree. It seems evirlent, themlore, that 
after the deposition of tho Solomon there was tr periorl of mauntain 
builrling succeedoti by a perirrti of erosion anti dpnudst.ion hefore the 
la-ying riown of the Sowik lime~tono. Mthou~li tho other evidanm 
on this unconformity is not aucll as might bc desired, the diffemnce 
in amount of metamorphism in the two members is convincin~. 
In ddition to the strong pariocl of metamorphism marked by the 

earlier deformstion of the Solomon schiat, there was mather epoch of 
mountain building which WBS intense nnd had a great effect in deter- 
mining tho later major structums. It is  to this period of rlefomation 
m d  s lw~ring  and folding that. tlic m k s  np to and including tho Hurrah 
slat& at least wem subjected. a'o t h l ~  ptiod are to  be assifloti many 
of tlie obwrved thrust faults and close orerfolds, such as thoso a h o m  
in Plata XILI, A, and XIV. It will be noted that this later dynamic 

, metemorphiammust have.affected all tho rocksolderthan the Hurrah 
slate. Therefom the Solomon schist, which already had one struc- 
tuw produced by similar causos, had a new seconda y structure super- 
posed on the earlier ono. Xt is this double met,amorphism which has 
mada the Solomon formation so complex an11 has given it ~ u c h  
irregular structure and ared distribution. The effect of the more 
recant deformation was to partly efface the earlips structures and 
malre the dominant fpntums conform to the later deformation. 



Therefore it is only in exceptionally favarahle places that the two 
structures can be made out and in many of the f avotabla places it is 
impmaible to determina the directim of the oldest dructuse. 

The mcond period of deformation which h ~ s  been described wema 
in general to ham been the result of compressive a k ~ &  which acted 
in an eastrmest direction. Thew forces, therefore, p d u c e d  folds 
m d  overthnzat~ normal to that direction. In other wordu, the axes 
of the folds wem in the main norbh and south and tho traom of the 
fault plane3 on the surfrace mere d s o  in that direction. T t  is not 
intended to mike the assertion that the forces acted precisrly in nn 
e ~ s t r w ~ s t  cljrectim, but merely to point out t h ~ t  .the trend WRB more 
nenrly that way than north and south. An extlrninmtion of the 
grolngic maps, Plates VI and TIT, brings out the fact that most of 
the outcrop srem of the formatim have their longest sxrs north and 
:south, thus su&gest;"g that the fomm which folried ~nti  overthrust 
:them must have been pmctically normal to t b s  direction. As 
regards the direction of overthrusting or the direction toward which 
.the folds are overturned, there seems to be evidence to show that in 
general the rocks to the weat were thrust over t.hme ta the east. It 
:~hould be noted, however, t,hat in such complex structores it is not 
possible to prwe the point as conclusively tts could be desired. 

The presence of t h i ~  north-south structulal trend hss already been 
noted by MofFit8 in the northemtern part of Sew& Peninsula, and 
seema to be more marked to the eaat thm to the w e t .  The faet of - 
its king  more pronounced in the eastern part of the peninsula might 
suggest that the thrusting ar overturning was toward the west rs th~r  
than toward the eaat, w has been suggested for the Solomon end 
Casadepagn quadrangles. It is impos~ible to consider here tho 
question in its brond application to the whole of Sewad P~ninsuIa, 
but j t is balicved thnt tr more thorough examination of parb of the 
are& ouai(1e the field covered by this detailed repart should be 
undertaken before any genemliztltion or ~xtenaicm of the facts 
learned in the Solomon-Crtsadepaga region is attempted. The fact, 
howeper, stated by MofTit: that the folds are aeldom overturned in 
tllo Fairhaven region might be taken as indicating that the struc- 
tures seen them err? not mmpsrsble with those noted in the field 
under discussion. 

. 
In the l ~ t ~ r  sadimentay mch which have so far h e n  derrcribed 

as having only one structure, 'here am places where mare than one 
hm been observed or suggested. T b  seems to indicate a period of 
deformation not so intense as that of the t w o  already described but 
still marked by folding and some faulting. The folding wRn of a 
- 

aMoRit, P.H.,TlmFBLrhsveagoldplm. Bull, '0.8.Ueat. B u ~ Y o . M , 1 8 W ; p . B .  
s zoa clt. 
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much mom open type, nnd no clow or ~ p p w w d  folds or t.kFust faulta 
were produced. At  the time thiq deformation took plact! the rock 
eeem to have been much ncarer the R U F ~ R C ~  than they were when 
subjected to the other two periods of folding, 90 that fracturing nss 
much more common than F-l~fwm. As a rrmult, no new shear or 
flowage structures were ~rnduced, and thc mks and their older 
structum were but little cbanged. 

Data q r d j n g  thc forces tllet produced this latsst folding are not 
suffici~nt ta dcfinitel? eett.lc their tiiwetion. It nppenn, however, 
that while the axes of the older  fold^ w r e  north a ~ r l  south, the later 
ones were more nearly Pnst and west= As them am no known rocks 
within the region that hnvr! k e n  ~ffectnd hy t h i ~  period of cleforma- 
tion alone, it is nearly irnpwihlr! to work out jts n~anu1 extent or the 
plrcisa effect it hati upon the oldcr structures. It, Z~owevor, needs 
to l~ tlsumetl in order to explain the urea[ didxibution of the  diiF~r- 
ent formations but more particulnrly t o  nccount for the dislocations 
and distortions that cortnin of the  atructuros, formed in the preeotling 
period of mountnia building, have undergone. Them is ag y ~ t  no 
clirect evidence to rlcfini tcly associnte tho fa~turm produced hp tho 
ennGwest folding with nny of the lnrpr  fpatuws of Scwarrl Peninsula. 
It is, how~ver, not, unlikely, RR sugpsC~(1 by Brooks in the 1900 
roport, that latar msenrcl~ will &ow that this third period of folding 
is coincident with t,ha doming t h ~ t  protluw.d the Kipluaik 3foun tains 
farther west. If this i w  the cese, it. would be expect~d that., as nrpm 
mom ant1 more remom from this uplift WPW studied, this zleformtrtioa 
would desrew. Jnd~iing from the reports of ;\ienrlenhnllu on the 
Korton J3nf w o n ,  thc ~ ~ b w c s t  axes of folding dhappear and ~ r o  
nat recognized in that m n .  The Solomon and C ~ s n d e p s p  -ion, 
lying nearer the mountains, would probably show the effects more, 
and auch seems to be the cnse. 

Mountnin-building mor~ments do not appear to have affected the 
region since the ticposition of the various grnrels that cover ~o mat 
an area of tho two qun~lrangle~. Thrm is, howevcr, a long intcwnl 
between the oldest unconsolidnkd d ~ p o s i t s  and the yctunpat, h~rzl 
mks, ailswing abundant t imc fnr ot hcr periods of dinstrophiam. 
The fact that the Mesozoic-Tertiary coal-bearing rock in other parts 
of the peninsulr have been Folrled and are now ~tnnding a t  high 
mgles indicnha thn t relativrlp rrcm t d~fonnationa have takm place. 
Tt is by no mmns improbable that the lntrat folding which hns hepa 
obsewed in the Solomon-Cns~d~p~ga re~ion mny hnve been produced 
conternpmneously with the rlnformetion of ~ ~ I C S R  cod-b~~~ring roch.  
Pmf of this fnct must', howevcr, a w ~ i  t further inv~utigntion. 

- -. - 
n ~aadmhall, W. C., ~ e c o u a l ~ n m  In the Norton Buy radon, h h k m ,  In llwl). s epeanl publtmum of 

the U. s .  oml. Buwng, 1801. 
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In ddition to the formational metamorphism already described, 
there am local changes in the rocks that must he explained in other 
ways. Of them Iocal phases igneous intrusion is responsible for the 
greater number.. In the oIder mcks the effects am not markod struc- 
turally, but instead new minerds rrw produced. In the case df tho 
more recent mks, however, the contact region is sometimes marked, 
not ody by n change in the min~ralogical composition of the wall 
rock, but by indistinct structures, probably directly referable to the 
intrusion. This ia particularly the ease with the later intrusivm af 
the granite snd basalt type. In the areas, however, where the Caea- 
&pap schist occurs, structures caused kv t h ~  contact mctarnm- 
phism of t.hese supposedly igneous rocks were not noticed. It is 
believed that t-be a b n c e  was due to the amount of deformation am1 
recrystallization that the mlra underwent as a mult  of the intense 
formational metamorphhm that took place later than the ileposition 
of the M u m h  slate, It has elready (p. 66) hen pointed out, how- 
ever, that Bmka, who studied the contacts of similar rocks near 
Bluff, states:  "Further evidence of the intrusive churecter of some 
of t h m  schists is found in the fact that at various localities the lime- 
stone walls near the contact with the schist are mom or Ims rnetrr- 
morphmd." Further search in more favorable exposures within 
the quadrangles mkht afford instances similar to thnt at Bluff. 

The motamorphism and the production of new minerals cloae to 
the greenstones is by no means uncommon. Gamcts, amphihles, 
etc., are rlercloped at  many of the place# where the gmenston~s cut 
or am close to the Solomon schist and am scldorn or never found in 
that group at m y  considerable distnce h m  tho contact. In those 
placas where greemtones occur in close relationship with the Sowik 
limestone, the limestone h o m e s  more granular and "sugary." This 
condition was not noted, ho~vever, in those plam where the Ihe- 
stone was cut by the Casadepea   chi st. 

Other localized arem of mat~morphism seem to be rs-d par- 
allel to the major over~hruat faults as though the movement n l o q  the 
plane had resulted in more pronounced shearing of the contiguous 
rocks thnn in those mom remote. If this obwrvntion i~ accepted, 
it would indicate shearing along a p a t  number of planes parallel 
t o  the major plane rat.har thm definits frac.ture and dialmation 
along only onc fault. Such an interplrt~tion can not yet be, asserted 
definitely, for tlie rnst~rnorpho~ed ct~arackr of the rocks prevents 
the rseagnition of individual beda or other foatum that might bc 
identifieci for any conrs;iderrrhle djstrtnce, and it is therefore irnpomi- 
ble to determine thc details of the general rnovsment indicated at 
any particular place. 



x HISTORICAL OEOWQY. 

G A  slalement.--In attempting to pmcnt tho various evcnb 
t h ~ t  hava occurred'in the Solomon and C~ntlepngtl qu~rlrnnglt.lr in 
the arder in which they took p l a c ~  many tlifTicult,ie~ &re ancoun bered 
because d the inadequacy of the  ~videncpl. It iq of use, Ilowever, 
ta wemble in this way the fac~q that hava alrrndg been nokd in 
other parts of the report, so that RII i d ~ a  of t'tln S~ECCPRS~PB S t e p  hy 
which this part of the eurth'a c n ~ s t  hnq corns to take on it.3 present 
feat= may be ohtsined. It ~horlltl h wnli7~~1 that the events 
recorded am not of equal irnportnnce and do not in any way rep- 
sent equal lengths of timc. This is unraroitlablc ~ C R U R R  the further 
inta the past t,hc history is trncccl tho mom fragmmtnry is the evi- 
dence, only >he I a ~ p r  ermts I~nving nn-v trncc of their occurrence, 
whereas r~cent  mor~mcnts of only n few feet may IM read with full 
assurance. Evidencc~~t~f~b~m~mrcmotRevents~duallyhecomes 
more and more acnnty, un ti1 fmallg n strig0 ia reacl~ed bepond which 
it is idlc! to spcu1ab. 

Sdomon sc71irrl.-Tho l n y i n ~  down of tho Solomon schist is the old- 
est recorded event in tho r~g inn .  Thcsr? m k s  are deformed and con- 
torted, and no rcrnnant,~ of orgfinic life thnt may have been depos- 
ited ja t h ~ m  when tl~ry wcro Fnmerl on t,he aea Boor hwe h e n  dis- 
covemd. C:onstquent.lv thpm is no direct evidence of their geologic 
age. Previous writem, howover, most notably Collierp on the north- 
western part of Sew~rrl Peninsula, have asigned the schistom mem- 
 be^ of the Nome p o p  (corr~~ponding to the Solomon schist) to n prc- 
Ordovki~n R ~ P ,  hrrnuiio they underlie bes tone  contain in^ Caml>ro- 
Ordovician or Siluri~n fossils. Such a determination scmes for little 
more Eh~n  EO fix the upper age limit, and it would in no WRY prcclude 
tho pmqibility of the ~chists being very much older. If thc intrr- 
pmt~tion on p w  56, viz, tihat the next overlying rn~rnbcr r e ~ h  
unconform~blg upon the Solomon, is correct, it neceqrarily ffnllow~ 
that a long period elspsed betffeen the Solomon and tho Sowik, find 
tbia would make the schist much oldt-r than OrrlovicianSilurian. In 
tha absence of fmil evidence. however, and krttrse of thc lnck of 
amurnncA whether the Solornon whist is rcnlly the equivnlen t or t h n t  
described by Collier as underlying the Ord~ricinn~Silurisn 1 irnmbnc, 
pracise aga determination is impossible. 
FiT8t p d  of defomndk7t.-Aftw the Solomon mhi~t had been 

deposited and thoroughly consolidated. peohably soma of the al Jer 
quertz veins were formed. At that t i m ~  rr p o d  many feet nt other 
deposits had been accurnulnted over Itha lowor memtlrrs of tho Sol* 
mon. Oscillations of the floor on which t.hc u~dirnonta were laid down 
are marked by aevernl changes of t h ~ ~ l ~  ~~dimenta from umnaccorrs to 
- - -  -- - - -  

a CdAer, A. J, sod utbm. Gold plsesrs a1 parta d &wnd PmImuls: Bull. 0.8 .  owl. Sumey Xa a, 
m p - i 3 .  
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calcareous and back a@. These movements were dight and did 
not materially affect the larger featurea of the region. 

At the close of a long period of relative quiescencx, mountain-build- 
ing fama became operskiva and the rocks were folded, and secondary 
stmctum such as rleavage and schistosity were produced. The 
former ses bottom became land, and pmbsblp mountains were formed. 
During tl~is perid nf cleformat.ir)n, more of the older quartz vein3 
may have been produc~d, taking advantage. of the dislocat.ions and 
shew zonoa produced by the folding. It is s quest.ion of some thm- 
retical internst, but of little practical importance, whether the fold- 
ing resultorF in actuel rnounltsins or whether erosion may not haw 
remover1 the crests of the folds twi rapidly as elevation thrust them 
upward. After the period of deformation and vein formation or ~ S R  

concomitantly with them process~s, erosion began t o  wear down the 
mountain-built structure. * 

There i a  no cwclusive evidenm as to  how far the reduction of these 
ancient highlands proceeded, but from the fact that the next over- 
Iying formation was probably of widespread continuous distribution, 
not only throughout L%ward Peninsula but alao throughout the con- 
tml-plateau province of Alaska from tho international boundary to  
Rering Strait, it seems probable that the surface wae reduced to  a 
very low relief; it is not possible, however, to reconstruct this surface, 
for aa many periods of deformation have since taken place that the 
necessary evidence i n  destroyed. 

If the as~urnecl cornslation of the Solomon schist with the ~chiata 
in the Port Clarence rogion iR comct, a long time must have elapsed 
between the laying down of the Solomon sediments and the depositmian 
of the next higher horizon. In other words, all the deposition, all the 
mountain builcling, and ~ l l  the erosion that reduced the central plateau 
province to R nearly flat plain must hrrve taken place before the Ordo- 
vician. That this postulrrted unconformity was s widespread feature 
and not R mere local dislocation receives some support from the fact 
that a well-rntrrkd unconformity b l o w  the Ordovician has k n  
reported by Brooks and Kindle in the upper part of the Yukon basin." 
The determinat-ion of the gmOrdovician o,ge of the ~~~confofmity 
was bsscri on fossils found in the overlying horizon. The Ordovician 
h1~9 not been suficientlp well d ifleren tinted in other parts of Alaska to  
permit a statement of its relation to  the older rocks. 

So&k Eimestme.-After tho folded and mountain-built Solomon 
whist h d  been more or less reduced by erosion, submergence took 
place, whereby marine conditions egnin prevailed. The shore h e  of 
this m a  must hnve been far intend from the Solomon and Cassdepaga 
region, for them is no evidence that shore deposits were formed, but 

- a B ~ & A .  R., md Kiudlc, P1. M., P e l W  mad d t c d  rmks of the upper Yukon, Alaska: BntL 
GeoC Boc. Amerlm, vot. 18, I M ,  p. W, 



im& limastonea and associated m k s  were laid dom. Rep~esent- 
ing thia interval is the Sowik limestone. 

It is not possible from direct fossil evidsnce to determine the of 
the Sowik limestone. .b has been prevjauslg stated the work of 
Collier and others has shown thst there is a limestone in Dhs Port Clsr- . 
nnce mion that ia Cambro-Ordovician in age, but as that area is over 
75 milea from t.he region undw discussion and as displacements of 
great extent are known t o  occur in the intpmnl between rho two 
places, it mema unwarranted to  make mom then the statement that 
the Sowik and the Port Clarence map both be of O d ~ E c i r m  w. 

Tha typical h w i k  limestone is that  occurring in the wostsm part of 
the quadrangle from helow the mouth of K m o n  Creek to Sowik at the 
junction of Kruzgameps River and C m k .  The known awe of 
thia typical Sowili limsston~ has been est,sncl~d on ltha pridanca of the 
structural fenturn, so as to inclurlt! tha limestone north of Canyon 
Creek, the limestone of Bannar-Quartz C r s ~ k ,  nnd the limestone of 
the Mount' Uixon region. According to the earlier writers, tham an, 
hewn fmiliferous Ordovician and CfbrhoIIiferO~~ limeaton~s in 
Sewerd Peninsuls, and according to hiofit them is a massive Pime- 
stone 1,000 feet or BO thick near the bsae of the Kigluaik group, which 
is supposed to comprise practically the lowest mcku axpmad in SewsrtE 
Penimula. If this limestone really halongs to  the Rigluaik, i t  is 
i m p i b l e  that it should camspond to the Sowik, for in these quu~1- 
ran&s it seems mrtsin that the Sowik must he Orulavicii~n or Car- 
bonifemus. 

Only s few indistinct fad were found in any of tho areas ocarrpiad 
by the Sowik, so that definite e d e n c e  is  wanting. Tt shoulrl be, noted 
that although E. M. Rindla, as stated on pag.e 55, hazarrleri a pass 
that these fmibsmight be Carbonifemus, he specifically declareti that i t 
was "without weight if there was any ePidence npinst it.'' Though 
there is no n i w t  evidence against this interpmtntion, and, t l ~ o u ~ h  
the writer wishes to point out spec8cally thst the question is by no 
meens settled, it -is suggested that in bhe light of the fact that the 
earlier reference to the areas now mapped as Sowik comlated them 
with the Ordovician fmiliferous m k s  such an interprettat ion sheulrl 
be continued until dafinih1.y disproved or the facts mom adequately 
explained by another corr~lation, 

Aa Ordovician deposits w ~ r e  laid down in the eastern part of 
A l ~ k e  neat the international boueday and in the York Mountains 
on the west, it e m s  prohallle that they were also deposited in the 
intemening: are=. It is ~ssumed that the unconformitp at the top 
of the Solomon schist marks the aams unconfomity as that der 
mribad by Kindle and Brooks on tho upper Yukon, and themfore 
the fimt limmtone occurring above that hmrrk in the two p l w ~  is 
identical. J t  is  r e s l i d  tllnt tlus is slight grounds, but fmm the fact 



of known Ordovician occurring in Seward Peninaula it geema unme 
sonable to Rwurne t h ~ t  the unconfonnity at its b w  extended up to 
the Carboniferous in the Solomon and C~edeptrgs and only ta tbe 
Odovici~n 75 miles fnrther west, The possibility of the O d o ~ i -  
cian having been sernoved by subsequent erosion in the amas under 
discuwion so that although originally prosent the Carboniferous was 
laid down on tha prdlrdovicitrn schists has ~ l a o  been considered, 
but it does not m m  to be supported Itv any known nvidonce. It is 
thmmfom ~ s % u m d  for the time being, until more field evidence from 
ouLqido arerrs is collected, t h ~ t  tha Sowik is nf Ordovician age. 
In discussing the limestone beds in the Solomon aclrist it was noted 

that on the upper pert of Bonanza C m ~ k  a tlolornitic nree wss found 
a ~hort  di~tanco west of the hen~y h w i k  limestone. The exposures 
tbt this place are poor, and the gtmt &mount of thmat faulting makes 
it impossible to decide whether tha dolomite is rr part, of the Sowik 
limeatann or is a distinct membor. Although it  can be traced for 
only tl mile, it haa R thicknew uf nearly 2.50 feet, and may represent 
an important horizon. From the studien of Kindle in the White 
Mountain aroa, at tho h o ~ d  of GoEofnin Sound, it has been deter- 
mined that the heavy lime~tone exposod ~t that plem belongs in 
the Silurian. This limestone ia tlolomitic and will not efleraesm 
with acid. In the uppar ~ u k a n  region, on Porcupine River, a d o l e  
mitic limestone, alua of Silurian nga, ~ R R  haen noted by Kindle.# 
So far ns known, the only tlolomitir, limeutona in the central part 
of Alaska is  of  Silurian age, It therefora would seem probable-that 
either this dolomita i~ Silurian or is the loeal\y dolami t i id  equiva- 
lent of the Sowik Iimmtone .to the west. If the interpret.tbtion that 
it is Silurian bo scroptsrl, it follows that the faulting previously 
notad hrrs resulted in thrust in^ the Ordovician limestone on top or 
inmtting tho block of Silurian limestono into its present ahnomsl 
relations. As there is so litt,le dolomita. in thn quadrangles, it seems 
probahla thnt the dolomito is only tb dolomitized portion of Borne of 
the other limrstones, and it is tre~tetl as such in this report. The 
same i.9 R ~ R O  the case mgsrding the dolomite noted at the head of 
Crater Cwpk, anlp them it wema to lm much more definitely inter- 
'beddad with the Solomon schists. It should ba realized, however, 
that the ~tructurtls 80 complex that other interpmtationa are 
powi ble. 

R~~smh sl&.-Apparently conformably overlping tho Sowik line 
ahno,  although the ovidance is not entimly conclusive, the Hurrah 
sl~te WM lnii! down. Between the deposit.iion nf these two hori- 
zons, however, them must have Geen a decided shallowing of the 
watar, ILS the Rumah wdiments were maws gmincd and s i l imus 

aKlndls, F,. M.. .Owloglo - A m  of tba Pmaqlw Vrllcg, A b h :  Boll b L  .5me*la. 
ml. 11,1m, pp. W.W. 
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and vegetal matter wes abundant. The physical condition under 
which the Hurrah date. was deposited is not clear, but the baain 
must have been some clistance from the ahore line, aa no CORM frag- 
ments wem brought Into it to form conglomerntes. Thn abundance 
of c~rbonsceous matter, however, strongly auggestrr some sort of 
shrrlt.ered lagoon conditions. Alumina and soluble constitusnts 
am nearly lacking, and this would point t o  the conclusion that the 
land from which the sediments were derived was nearly devoir1 of 
rocks other than sandstones or rocks from which the soluble can- 
stituents had h e n  in large measure leached. No fossils ham boen 
found in this formation. 

Lithologieally the formation reuembles more or bfis closely two 
other groups of rocks in nttier parts of Sewarc1 Peninsula. One of 
thme arena ia that of the alat~q at York, in the; extreme western part 
of the penimula, and the other is the Knzitrin fornation of Brooks, 
which ha ~ince  been inrlucled by Colliera in the undiffemtistsd 
pnrt of the Nome group, The atratigrapllic position of these two 
divisiana has not, howa~er, been definitely determined. AcmrrIing 
to Knopf b the ~ 1 s t ~ ~  mar Jrork " atw faulted qsinst a series of GVR- 

tltlline l imea tones en the west [t hc C~rl~oniferouu] and untlarlie the 
Port Clarence limeatono conformably on the east." If this be the 
cme, it mems fmpomihle to correlate the nvrrah slate with that 
formation. Collier,P however, says that the  slate^ at York may be 
of the same aeries aq tha Carbonifemus limestone farther wmt, or 
they may confosrnshly unrlerlie t h s t  fomstinn, or they msv bo the 
equiveleht of the undiffemntiated schists of ttta ~ n m a  m&p. He 
further points out that if tho eecond supposition la correct the  simi- 
larity between them nnd tlla rocks which et~nformlablv underlio the 
lo& Mirrsimippim at Cape Lisbulne worllcl suggost a bevonian sge. 
This might further bo auhstantiat~d by referwncc to  the Yukon sec- 
tion in the upper Yukon River, aR dotermirleri by Brooks anti Kin- 
dla,d in which the Upper Devonian is represented by h l ~ c k  ant1 gray 
ahelea and slates, with s few inv~rhbret~  fosails. E.  M. Kindlr, in 
an unpublished paper, mg~rds the Devonian nge of the slates nenr 
York ss highly probable. It mems, hom-e6.sr, that the doubt thrrt 
exists aa to the true stratigraphic mquence is so p a t  that it pre- 
cludes the possibility of arriving at any definite conclusinn roR&r&ng 
the position of the slates even in the tppe locality. As this is so, i t  
m m s  inadvisable to attempt t o  comlata t h ~ m  with outs id^ nrcrr*c;. 
It ehoultl be pointed out, however. in this connection thst if snhsc- 
-- - - .- 
oCoUlar, A. J.. md ~them, Clokl p l ~ ~ ~ r p o l  pnrh ut F*a.srd P~nlnsula, Alas- Bull. C.  R. k l .  5nrvry 
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quent work ahould prove that the Hurrah slate ia Devonim, s con- 
siderable erosion internal would have to be interpolated after the 
deposition of the Sowik to allow time for the Silurian clolomite to be 
laid down and removed or else for the Silurian in practically eTerp 
part of the field to be cut out by faults. Tho latter hypothesis 
smms ta call for such special conditions that jt is regnrded as nearly 
impoadble. As regarcis the other alternative, that of jntrnducing an 
erosion interval the data concerning the conformity of the %wik 
and Hurrah are not sufficiently concluaivo to prevent the hypothesis 
from being consideretI a possihili ty. 

If the lithologic similarity between the Kuzitrin formation and the 
Hurrah sIah is suffg.eskd as grounda for aorrelation, there are many 
diEeu1ties that would require such specialized conditions that they 
would be nearly impossible to fulfill. Accortling to Collier," who hlis 
summarized the work on this formation, although he does not repre- 
sent it on tho ploREc map accompanying his report, the Kuzitrin 
forms t.ho upper part of tho Kigluaik group and the Iowar part of the 
Nome p 1 1 p .  It ;a mco@xd in the KigluaikMountains and along 
the south flank of the Renrlelebn Mountains. In the earliest work 
in western Sewad Peninsula it was extended to include the slates at 
York. If thepositionwsigned to theKwitriniscomct, thereseam 
to be but slight ground for correlating the Hurrah with it. As con- 
ditions practic~lly identical wit11 thaw in the York-Gap Prince of 
W a l ~ s  region prrveil from the crest of the RigIrraik Mountains south- 
ward one may h permittoti to reserve judgment or to question the 
interpretation advanced. 

Puclmummir!   chi st.-South of the Niukluk, as noted on page 62, the 
series of amnaceous and quarteitic s cbts  shnd slates known as the 
Puckmummio schist is faulted against the Solomon schist and Sowik 
limestone in such a manner that although the dip of the atmcturc! 
indicates that it underlies these rocks the probability is that it overlies 
them. The Puckmummie schist weas to correspond most closely 
with the I-Iurrah slate in general lithologic cbaractrr and probable 
field relation. If, however, the above interpretation is correct, the 
eoncIusioa sePm almost unavoidable that the blwk hill 2 miles north 
of the northern margin of the Cagadepaga quadrangla is a continuation . 
of thc s a m ~  formation. This hill wm studied by the reconn~issence 
parties in 1000 and was assigmd to ths Kusitrin formation. It is 
evident, therefore, that a more detdsd sturly of some of the noar-by 
outside amas might throw important light on some of the comlationa. 
But as this has not been dono it js undesirabIe to do more at this 
place than suggest the possible equivdoncy of the. Humdl and s part 
of the Kuzitrin. This correlation, however, would not a f f ~ t  the 

Golllw, op. clt.# pp. W10. 
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interpretation of the actual age of the beds, for underlying the Kwi- 
trin is a heavy limestone, in places 1,000 feet thick, which might be 
the q u i v ~ l e n t  of the Sowik limeshne. 

Older h ~ i c  int7wcim.-Reasons have already been advmced for 
cnmirlering the feldspsthic schists of the Casudepaga region as of 
imenus origin and probably as the sheared equivalents of the p e n -  
stones, On this msrrmptioa the Casadepaga, schist is more recant 
than the Hurrah slate. Some doubt is felt as to this conclusion 
became of the much more sheared and schistose character of the 
Cnsadepaga. In only one place does the greenstone definitely cut the 
Hurrah slate, so there is the possibility of the particular exposuro in 
question king due to later intrusion or deformation. Fmm the field 
r~intinns,  howevel; it seems cortrtin that the Casdepagw, schist dues 
overlie tho othcr mck9. If thiw be true, the close of the Hurrah was 
marked h.y notable volcanic activity. Whether these intrusions 
reached the surFscn ancl pnt~r~.d out upon it is not known bsraum of 
the metamorphoser1 condition of the rocks at the present time. 
Associated with these in tnisions was vein formation partaking of the 
nature of pegmatitic action in more acidic rocks. 

IZanawal of d~position.-There must have been a considerable 
poriod of deposition subsequent to the period of igneous intrusion 
just noted beforo the next event took place. No definite proof of this 
deposition is afforded by distinct beds attributable to this proem, 
but its occumnoe is postulated t o  account for the apparent deep 
burid of the Casdepaga srlliyt. That these schists were deeply 
burictE is ahown by thc metamorphic chmang~s t.hat took place in them 
when subjected to mountain building. 

~S~mm3 period of de!fom.a.Cion.-Bringing to a close the period of 
deposition c m e  one of intense deformation, during which the rocks 
were cnmpled and aheared and overthrust on each other. It ia 
beIiovcd that to t'his deformation was due the larger outline of S e ; d  
Peninsula and in large measure Eba pmsent area1 distribution of the 
rocks, Xt did not perhaps produce as great metamorphism m the 
po~tcSolornon deformation, but it must have been a period of very 
widesprsad diastrophism. Searching for evidence of its age in other 
parts of Alaska where more definite stratigraphic sections have been 
determined doesnot afford any cnnclusive information. In fact the 
evidence so far disclogecl has h e n  to emphasize the fact that no stat.+ 
ment of the p l o g i c  time whcn this defomation took pZaee can be 
mde,  B m b  and Kindle, in the report on the upper Yukon 
already w ferred to, note unconfarmiti~s in the Paleozoic and Mesozoic 
above the Ordovician ( I )  at the  b ~ e  of the Lower Devonian; (2) 
hetwwn the uppar and 1nwt.r carboniferous; (3) at the base of the 
h w ~ r  CIV~WPOUS 01-  lJpper Jurassic; and (0 between the Upper 
and Lower Cretaceous. I t  is therefore possible that any of these 
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might b the equivalent of the deformation in Sawad Peninsula, but 
probably it ia one of the oldest. Speculation on this point h unwarc 
ranted from the scanty data, now at h a d .  
La& wein jtwnaathn.-bs LU result of tho mountain building, it is 

probable that open spmea were formed at different pl&s, slome of 
which were mbsequen tly filled by veins. Thh aeom ta have been 
pretty clearly the cnse with the calcito veins which, as already de- 
scribed, were formed hy the transfer of material from the limestones 
to adjacent open spaces under the influenco of groat -premm. 
Quartz veins were probably formod at the cloao of this orogenic 
movement, and such were undoubtedly tho o ld~s t  of the so-cdled 
'.younger" veins. Thero is no direct evidence which raquires the 
veins t o  have been formed at precisely this time, but vein formation 
urnally follows more or less clmly on periods of deformation, md 
it is known that the 1-cins were not affected by thia period of meta- 
morphism, whereas they were dec ted  by the next latsr one and must, 
therefore, have an intermediate w. 

Acid-k id&.ve~ and thi.d prwd of dcfmaation.--Some time after 
the general north and south folding and deformation, and probably 
after an erosion inbrtral of w a t e r  or 1~m length another period of 
igneous intrusion took place. It is believed from the mporh of othem 
and from some unpublished studies by the wrikr that this wm closely 
associated with the etwt-west deformation *suggested by Brooks by 
which the Kigluaik-Rendskben Range W&A blocked out. The in- 
trusive was of midic composition, and is the equivalent of the granite 
so widely distributed in othcr areas, but occurring so sparingly within 
the Solomon and Casadepaga qu~lranglea. It is not intended to 
mwrt that tho mountain building of this stw was du0 to doming 
through igneous intrusion, thoudl that interpretation of the facts is 
possibly r~rrect. It mema r~tlior that the granite intrusions must 
have extended over a cnnsidorable time, for some are more sheared 
than othera. ThL condition would meem t o  bo best explained by+ 
assuming that a pwt wore injechd in the oarly stwea of deformation, 
and that having comolidated they wore later sheared by a renewal 
of doformation, but that others were intruded near the close of the 
period of cliastrophism and ware therefore but little affected. The 
petrographic d~scription of the graaite found on Lower Waow Creek 
shows that tho granit,e found there is umheared and must therefom 
have been formed subsequont to  tho deformation. There is, however, 
so little rnsterial rqmsentirq this part of the history of the region 
that all determinntions are more or lew tentative. The presence of 
tourmaline in many of the schists in small micrmcopic crystalls seems 
to point atrongly to the concIusion that a considerable amomt of 
granite which has not reached the surface may underlie many areas 
where its presence caa not km determined by surface indications. 
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Amding ta such an interpretation, the n a m w  dikee at the mouth 
of Rocky Creek are the apophysm of a dwp-cseated body of g~nnite. It 
is probable that if a bat.ho1ith of granite. dms occur it is far below 
the surface in the are$ here discussed. Contemporanaous with the 
granite intwions was the formation of certain of the youmr set 
of quartz veins and pegmatiteu. I t  has not hean pos~iMe to prove 
that these veins d s e r  in any material mapect from She other  vein^ 
except for the lesser amount of deformatinn they have undergone. 

Cqhemks.-Cert .ain conglomerates have been found in the 
Solomon and Cmadep~ga region that nre en tirely unsheared and do 
not appear to have been affected by any consitlertlble deformntion. 
It is impossible to assign them to their proper strtttigr&phic position 
with respect to other regions. The beda to which those conglom~riihs 
most closely correspond %re the coal-bearing sediments n i  Iata Mem- 
zoic or Tertiary age. 

Not enough is laown about the cnnglomeratic beds in the Solomon 
m d  Casdtdepq~ region to permit a final statement concerning their 
inchation, but their unsheam.ecl character may be r t f f i r m ~ c )  with 
definiteness. The fact that they are thoroughly comolitlabd puts 
their formation well bark into the Tertiary or Iate Mesozoic, for 
deposits of known late Tertiary age in adjacent arena are antimly 
unconsolidated. Unfortunately the pebbles forming the conglom- 
eratog afford but littIe information concerning the rocks of the region 
from which they were derived. Schist, limestone, quarhite, and slate 
m the only rocks recognized among them. No granite haa hen 
found, and, as a consequence, the time of the granite intrusion with 
respect t,o these sediments can be determined only by inference. The 
negative evidence afforded by the few specimens of conglom~rat~s 
seen is so weak m to be negligible if oppmetl by any other mom definite 
f a t s .  The unshemd character of the conglomerates seems to ~ l l o w  
either that they were forrnetl on the surfar~ at the time when the 1-t 
&age of the granite intrusion was taking place within the crust, or that 
the sedimentation took place after t h ~  volcanism but before streams 
had cut deeply enough to expom the granite. It is interesting: to 
note that Collier, in studying the cad-bearing rocks on Sinuk River, 
reported a "A Migent search of thh conglorn~rate failed to reveal my 
pebbles of granite, although granite pebbles are common in the sur- 
ficid deposits * * *, The absence of granite pabbles suggests 
that the sediments may be older than the granite intrusi~es, though 
it may be due to lack of drainqe from t,hat direction." 
I& intmwive meks.--Within the area studied in detail there 

am no facts which permit tlre determination of the relative time when 
the later basic intrusive mcks WE formed. It sosrns probable, how- 

a ColHer, A. J., and @them, Qold p l a m  a1 parts of Sward Peninmla: Bun. U. R. Uml. Burvcp No. =, 
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ever, that their intrusion took place at  n relatively recent dah. Kot 
only are the rocks entirely unsheared ancl apparently undeformsd, 
but their mineralogical composition shows but little alteration due 
to weathering. It is not believed that the dikes were the feedars of 
the most recent basic effusive rocks, which f o m  sucll large area? in 
the Kuzitrin-Noxapaga-Kayuk basins. Instead, it seems mom 
likely that these correspond more or less closely with the basic intru- 
s i v ~  rocks north of TeUer, such as at Milkacharni Mountain. The 
outcrop on Monument Creek show by the mygddoidal character of 
the mck that they must have been near the surface at the timo of the 
intrusion. If this is the fact, the larger outlinea of the topography 
had been blocked out prior to their formation. A later age for the 
basic intrusive rocks is assumed (1) because basic dikea of similar 
composition are known to cut the grarliks in the Kjgluaik Mountains, 
and (2) becsbum of the relation of the basaltic rocks to the struct~~res 
and topog~aphy. It is not known positively whether the lava 
bmught up through these finsums overflowed and formed extensive 
masss, but it is probable, owing to the absence of any float, that such 
effusions could only have been af xJer;v smell extent in this area. 

T&ry er- and depition.-After the intrusion of tthe baaic 
rocks there was a period of considerable erosion. In the Solomon and 
Casadepaga ragion there me no criteria by which the amount can be 
directly measured. Farther west, however, it seems clear that val- 
lays were ent.renched mveral hundmd feet, As this erosion progreased , 

the related action of depositing the wrmste products at other places 
went on. To this stage are to be r e f ~ m c l  some of the high-love1 
gravels and the beginning of comtal-plain sedimentation. OnIy a few 
exposures of the coastal-plain gravela have been made within the 
detailed mapped area, so that facts are wanting for precise deter- 
mination of the age of this period. From the region mand Soma 
i t  has been shown by fossil remains that the oldest part of the cosstal 
plain ma.v he as old as tthe lower part of the Pliocene. No attempt 
has been made to correlate the Nome region directly with the Solomon 
area, anti therefore it is impossible to state t,hat the lowest beds at 
the two places are equivalent. In fmt, such equi~alence seems 
extremely unlikely, if the areas at present inland from the ahom line 
arp! alone considemd. W e  doubt may be cast upon t.he exact 
equivalence of the different bads from the s u r f ~ e  to bed rock in the 
two regions there seems slight room ta question that the beginning of 
coasta1-plrtin formation in both was late in the Tertiary. According 
ta this rletenninstion a long h h e  elapsed ktween the last definiteIy 
determinpt1 d a b t h a t  of the cIep.sition of t,he Port Clarence lime- 
stone of Ordovician age-and thak of t.he laying down of the Tertiary 
sediments of the looast,al pl&. In thilonginterralmust be appro- 



pFiataly distributed the VHP~OIIS et-~nts which haw already h e n  
enumerated. 

D u r i n ~  the depositioll of the high-hpnch pavels and the u n ~ ~ ~ n l i -  
datnd depmitq nf tho coastal plains, most of the preaent st.waa 
vnIlep wpm developd ant1 the contour of the re~ion began to have 
mow or l ~ s s  ita prpsent form. %me of tho marrangementa of the 
tlrrrinaffe took place m.h~rci~y wahr waa diverted from one basin to 
mother. On the whole, howover, few atreams from arem within the 
qunilran~les were divefind, and fnw rhangel~w on lt lnrm SCRIP werp 
pll~ctp(1. The area was not, howovar, staltle, I j r r t  wm ~uhjected to 
mcillatians of urndl extent, whereby [.he  how lina advanc~il or 
mbrpatad at irregular int~rvab, so t h ~ t  part! of tho pmsent coa4t.nl 
plain WPW in turn above or below water. 

PI.&toc.ene higbq.-mth the close nf tho Tvrtiarp new cSimntfc 
c~ndit~ions began to t.ake the p l w ~  of thp f o r m ~ r  rnilrler tempemburps, 
rant! in ~ I I P  Pleistocene a perjoci of   la cia ti on was institutrtl. It. i~ 
tlaubtful wh~ther the ~lmiation, which wt1q ~ f l ~ f f ~ i r o  mainly in the 
Kidu~ik and I3endrE~hn Vount~inn, rlimrtly inllucncctt tf 1.p topw 
grnphy of the region forming thc auhjcrt of this mport. By " c l i -  
r ~ c  tly " is mpant by Z ~ Q  actual incumion of tonpnes of ice or glaciem. 
Indirectly, however, thc effect af the gl~eiation wpm well rnwkerl in 
the northern pwt, nf the Cnqnrlcpq~ quadr~ngle. Them t ? ~  ohatruc- 
tion of drain* pmrluwd lake* t ~ f  grefiler or ~CSS extent, and on thew 
lakes blocks of ice carrying ( i ~ t r i t l l ~  fmnl t h ~  mountains to the north 
floated, and on m~lting, Ipft. their l)z~rtlen of wwaste irregularly dis- 
tributed, h%rne nobnhle rhnnjpa of rlrninag~ -.em effectetl at this 
t,imr, as, for inatanct., the ono i r i  the coume of  American h k .  @PO 
pp. 46-47.) ' ~ I I P  rnrtt~riaj whirl1 marks the event is the gravel wilSt 
ahuntlant v ~ n i t e  pErbEc~, tliIfer~ntintet1 on the geologic map, Plate 
VZI, ns the gr~vd-plain (Eepilsit. I t  has been noted, homco~r, t h ~ t  
this gravel-plain drpnni t ronbaina r n r ~ t a r i ~ l  of many diffemnt typ~ls, 
and that many rlifl~mr~t ~ctivities took part in it@ formntian. Them 
were cwek grav~ls, Pztke4hore rlcpmita, R ~ R C ~ H ~  ~IC?hrh, and p s i  111y 
some marine conditioarz at work at  cliffnrpnt ~ t i q e s ,  RO that tlw 11i.s- 
to ry  is complex. It is clear, however, that the rnnxirnum ~luciation 
occumd before the ~lepositfon of the water  purt of tho pr~srnt 
mavel-plain d~pos ih  and that the high-lerd Inke f i r ~ v ~ l s  mark almost 
the clme of glaciation. I'nfortnnat~ly, no fomils ~ R V R  been faunrl in 
tJhem deposits, so there is no faunal ~ v i d ~ n r o  to ronfirm the geologic . 

a p  of the unconsolidatecl materials. 
The influence of glar.iel conrlitions is aho rnnrkecl in the coastal- 

plain province, though its traces arp not 90 pronounced as in the 
vicinity of Nome. The evirfenre ronnish in rather IRIW, anpylar, 
 lightly waterworn f rmmts  of m k s ,  many of whirl1 nre from a 
foreign drainage bmin. Granito is tflr most easily recognized f e r e i e  



material in the uppw part of the mrrstd-plain deposits. At Cape 
Noma firid st Cape Darby p n i k  mgsses are known, so that thia 
material rnRy have h e n  dcrived from either of these p l m  and trans- 
parted by along+hore currenh. The unwabrworn character of the 
bowlders, howaver, points to the conclusion that they could not have. 
h e n  directly water transported. Insted, it  seems probable that  
coincident ~ 4 t h  the maximum glaciation in the mouitains ta the 
north the cowtal-phin province w m  in the main untler water; and 
that, while thus submergeti, blocks of ice carrying f r w e n t s  of  rock^ 
from more or less remots points floated on marine or lacustrirle 
waters into the region and on melting or papsizing deposited tho 
detritus they had h e n  carrying. I n  this way the blncb of panite 
might hnvs h e n  carried long distances without showing any pro- 
nounced emsian untl would have in addition an impfor  dicltribu- 
tion. This condition seems to be even more clearl,~ (ti~hrmintrd near 
Rome, where the coarse, angular granitic blocka rn found only in the 
upper few fect of the coastal-plain tlepmih 

With the close of the maximum glaciation there seems to have 
lbepn a ~ a d a a l  emerpPncP of the constal-plain province with but few 
halh m interruptions in the uplift. During this elevation tho streams 
entrenched themelves b l o w  the level of the coastal plain and in 
places smaII diversions of drainage occumd. Tn the plateau province 
there seems to have been an uplift as well, and many of the &reams 
cut n & m w  gorges into the prpexktin~ valleys. This uplift waa not 
uniform, sa t h ~ t  the amount that the different ~ t r ~ a m s  have incised 
their valleys below lthr old valley floor ranges widely in different pmb 
of the field. Tt eeFrIam amounts, however, tu mom than a hundmci 
feet on the larger gtmams, and on the headwand pofiion of the  mall 
tri butarim i t  diminishes until its effect becomes unrecognizable. 

Aftor tho uplift just tl~scribetl, t h ~ r e  wm a slight depression whereby 
soma of the stroams w o n  forced 20 build up their floors by laying 
.tlnwn gravels. To this movement ia to be referred t.he Wing nokd 
in tho lower part of Cmadepag~ and Solomon ri~ers. Plate XV, d4, 
shaw,s a typicnl portinn of the C s s d e p ~ a  flood plain below the 
mouth d Thorp Creek, look in^ northward to Mount Dixon. The 
lmd-rock floor at this plam lies from 20 t o  30 feet below the general 
l ~ v e l  of the present bed. In this view the bench formed by the pre- 
ceding stage of down cutting is clearly shown in the middle distance. 
The fill in^ of deeper channels is also noted in the loner part of %I* 
mon River, where at certain places 30 feet of gravel hag lmn encaun- 
tere(1. Because the l a w r  streams were most quickly ~ f f a c h d  by 
change-s in the relation of the crust to  sea l e v ~ l ,  they am tho ones that 
nRnrr{ tbe best e\-idence of some of tho smaller mooementa, such ria 
those just rlescrihd. It should be notetl that all nf thcse Ister move- 
ments are insignificant 3s compared with the p n t  deformation that 



followed the dose of ofhe deposition of the Hurrah md Pucbummie 
formstions or the lesser prior1 of mountmain building neariy coincident 
with the intrusion of the. granite. 

Itmd me&.--The remaining part of the history deals with pm+ 
tically present-clay conditions. NI of the stseams had been formed 
by t.lw close of the latest period of deprespion, except perhaps some 
of the smallest of the llandwater tributaries. h'e di\-emions of 
moment occurred, and the genera1 f~atures of the topography had 
bwn estahlishetl. The tlepr~sih of this lrrst stw were produced 
under eihting conditions, n~ is clearly indicated by their cIoseness 
to the activities by which t h y  were f ormerl. Strerim gravels, marine 
sediments, and non u*akr-sr>rted wask are all in actual process aF 
formation. Movements of H small amount are undoubtedip t ~ k i n g  
plsce now, just. EM they have fak~n piace in tl~e past, hut the mlativcr 
damess of the cbanff~s w n d m  the ~ f f e r t  on the exist in^ forms so 
sIight ns to IP neglccterl. 

Gold mining, the only rlrveloped in dust^ of Sewad P~ninmla, is 
adding materiallv to  the wetilth of the worZL1: each year, the total value 
of the product. up to tha clnw of 1908 reaching more thm 547,000,000. 
To this output the area under discurnion has contributed ~b consider- 
able amount, but the figurn are not arailabfr. 

The gold has been rnostl~ tsken from placers, there being only one 
producing lode mine in the district. Other auriferous lodes occur 
and a little copper ore has h e n  found, Imt. lione of them are al 
proved commercial importance. The present high cost of trms- 
pnrhtion, lahor, and other eve -  af mining and reducing o m  
has retarded the prospecting of d~posits, which, i f  IocatPcl in regions 
of 10% advem conditions, would he worthy 02 investi~ation. It is  
probably s d e  to say that ta be of comme!rc.id importance, om hodips 
in this field must carly ~ a l u e s  e t  ietrst tu-ice ~s great as, if locahcl 
under similar conditions as t o  railway and water tranaportat.ion in the 
States. Gold plarers are mom farclrtthle for ecnnornie exploi tat.ion, 
but even with these the cost. of mining is ver-r much lasffer than it. is 
in the States. 
In view of the smallness of the and the high cost of Ezrbnr 

and supplies, it is evident that other mineral deposits, mch a9 build- 
ing stones, structural mabrials, etr., some of wllich may he prewnt, 
can have no present value and need not here bt! consirlewd. On the 
other hand, the sudare w ~ t e m  are of jirst importance to the plec~r- 
mining industry. In Tapt, many placers only l i a v ~  value b~rausc i.lley 
are sn lacatet1 that th+- cnn he mined hy the usa of watCiT linder head. 
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The water supply will, therefore, be briefly discuasad Ipp. 217-227). 
Unfortunately, exact data on stream flowa is exceedingly want, being 
mostly that resulting from the investigations of F. F. Renshaw and 
A. T, Barrows during 1908. 

Though much has been accomplished in the way ol improving trsns- 
portation facilities in this field daring the pwt deca~ i~ ,  the cost is 
still excessive. The landing of freight by l i~htem at  Solomon is expen- 
sive-in 190S the cost of freight from Seatble v-ari~d from $15 to $20 a 
ton. A railway running from Dickson up t,litt Solomon Valley and 
acrom the divide and down the C~adepaga to Pen~lope Creek bisects 
the field and makes the more important part of tho d i ~ t r i r t  rcsdiEy 
accessibIe. The northwestern part of the Geld lies but 6 ta f3 miles 
from the Seward Peninsula Railway st Iron Creek. 

Though the district can boast but few wagon roads, yet the topo- 
' graphir. conditiooa are such that, hams not tjoo hoavily loaded can 

traverse much of it. Nor is tho construction of wagon roads difficult 
ar, considering the cost of labor, expensive. W a g ~ s  during 1907-8 
for ordinary manual labor were abnut $5 a clay with board, the value 
of the latter bcing usually counted at $1 to 82.50 a day. In winter 
wages are usuaIIy somewhat lawer than in summer. Experienced 
mechanics, dredge men, etc., are uaually omployad by the month at 
one and a half to twice as high wagpa as tliey would receive in tho 
States. Many of thesa spend only the open season on the peninsula. 
In conidwing the cost of oper~ting, it should be remembered 

that this region furnishes nothing in the way of hod,  P U P P ~ ~ P B ,  fuel, 
or timber, ail of which are at present irnpc~rt~tf from Puget Sound 
ports, Some splvce occurs in h'orhn Sound region to tho enat hut  

could not be utilizod to advantage in thia field. Lipitic 
coal is also known to occur in the same distrirt, but of the exhnt of the 
deposits nothing is known and it nppears unlikely that their utilizs 
tion would have any comm~rcinl ~dvsntage over the imported 
coals. If n d~pos j t  were found suffici~ntfy mar at l~and and in suffi- 
cient bulk ta warrant the establishment of RR electric plant at the 
coal mine, i t  is possible that cheaper power might be obtained. 
More ~ncourseing are the proqwrts of utilizing soma of the water 
powers in this and adjmant regiona for hydro-electric plants. Tkls 
is a phase of the power problem which deserr~s serious considera- 
tion on tho part of t.hose who cnntemplate an?- extensive mining 
develo pmcn t. 

The following ~tahment  of the minerd resources is bawd on a de- 
tailed study a f  the geology, h t h  a~ expresser1 in the natural exposures 
and in mining excaratinns. T t  is naE inknded as a find analysis of 
the many intricate problems connected with the hod-rock occumnee 
of the metaIlliferoua deposits. The intricacy of the geology, Iack of 
bed-rock exposures, ant1 the almost entire fibsencn OF underground 
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workings make it i m p s s i b l ~  to rletemin~ the genesis of the rnetnl- 
lifernus deposits and to pr~sent any v c y  drfinite c.onclusions ~s to 
their distribution in hed rock. Certain facts Elavo ~ F P R  brouglt t r r t ~  t in 
regard ta the bed-rock assoriation of the aurif~roua <lrpnsilts, and them 
are presented in the hope thnt they may be of tim t o  tho prospec,tnr 
and miner and may make the geologic map more uwfuI ns a ~ i d e  in 
the search for ore htf  es. 

A brief history of the mining darelopmont ~ l l  first be prosenwd, 
followed by an account o l  the bed-rock oc.currence of mctds, nnd t,l~is 
in turn by a description or the gold placers. Pinally, tlio data en 
water s u p k  will be briefly surnrnarix~d. 

&Id was discovered in this areR in 1898 on the Casadepapn, nnd 
mining was begun the next year on both the Casadepaga and the 
Solomon. Them was consiclerable creek mining in R. ~mnl l  wny in 
1901 and 1902, and by 1903 somo smdl dredges liad bmn inatallcd 
on Solomon River. In that same p a r  the work of conet,rurt,inn 
the '~ouncil City and Solomon Railway was hagun, but this mad 
did not reach Penelope Creek, its present terminaJ, until I 9l)li. 

Inkrest in lode pro~pect~ing was f i r s t  stirnulater1 by the discovey 
of gold-bearing veins on the Solomon in 1900. The t'lavrloprnent of 
the Hurrah quart,z mine reached a productive point in 1900. The 
yesm 1003 to 1905 witnessed mudl actiritr in ditch huilding in 
this field, hut many of these enterprises w ~ r e  ill considered. 

Meanwhile the mining of toI1a rich placers of 1Iurrah and S l w d  
cr~eks ~timu1at.ed further prospe~t~ing. The installation of tho 
Three Friends dredge, completed in 1905, marked t.lw bginning of 
larger enterpks. In 1908 the B'ome, Montana, and Spw Mexico 
drpdp wt~9 launched and there was considerable act.ivit_r in various 
parts of the field, mostly with small plants. 

The occurrence ool reins has ahend? been noted and their dirision 
into thtre r n ~ n  clssws ha.1 k n  made. (Seep. 90.) Them classes 
were called the oldcr snd the younpr quartz veins and the cdcito 
veins. The l ~ t . b r  clans is of no importanre from an econamic stantl- 
point, and it therefore requires no further attentmiion. 

The olrlcr quartz w i n s  are sheared. squeezed, and in many p lar~s  
aim mr~-~ltBlli7~~1, sn that. all original stnrcture has been lost. a11r1 

- - 

Fur. d r W l d  m r m r  a1 thr rl~tplooment on the M m t  r*eeb, lue pp. 137-214. 



14 0 SOLnMON AND CASADEPAG.4 QCADBAKQLES, ALASKA. 

the veins appear as lenses or knotted quartz bunches in t.he eon- 
hrted schists. Some of these bunches am evidently older than the 
cleavage, for that structure b w  bcrn forced to wrap around them. 
In the- veins there are sometimes traces oT metallic minerals sur,h aas 
iron p j ~ i t e ;  and the presgnce of gold has been nokd in assays made 
hy earlier collectors. The veins, however, are WI dciarmecl that it 
seems hopeless to mine them. 
,The Founger quartz veins are somewhat defomorl, but are not 8 ~ .  

mpletely sheared and contorted au am tho nltier ones, having be- 
shuttered and smashed rather than knotted and recrystallizecl. Iu 
some places these veins show but stigh t evidoncos of rnetdir, mineral- 
ization, but at others they contain abundant ~ulphirlea. In some 
of these later-fometl veins tho mctaIlic minerals are ~ u l p h i d e ~  ol 
copper, En othora they aro arsenopyrite, ancl in still ot,I~era tl1e.p am 
imn pyrib. Whether the veins uhnw other metdlin minerals nr not, 
they almost ~ l w a j -  contain a little gold in tlla natit-n state. 

&i@n.-Thc! mineralization or the ama is not entirely dopendent. 
on the veins, for sulplli~lo rnineralizatiun is wid~sprcatl in the schists 
tharnwlv~.s. Sulphitles Iiava h e n  recognkd in practicdly evcly 
rock in t11e region at places where direct connection with vt-ins wasr 
out or the question. 1 t is nnt intended to imply by Ithis statement 
that the sulpl~tles map not have been introduced bj* tha sBrne pmc- 
eElsos that former1 the veins, for this is question whic.h can only 
be satisfmhrily answer~d 'by a csreiul stud)- of numerous good ant1 
esknsive ~xposureq anti the sampling and ass&-ying of tho  all rocks 
from the vein to the unveined country rock. While it would bn 
riairable to cto this, it has not been done as pet, and therefore tho 
point can not he sett.lled. 

M i m t i r n t i o l a  in basnDs,-As already notad (p. 93), soma of the 
reccnt bssaIts, particularly one found an West Creek, show d i e  
serninakt 1 sulphtdrles. ll'rom the distribution of t,ho minerals, it 
would seem tluat the sulphides were original, 

dfinemlimtion ofgr~t~~stnn~rr.-In the clIder igneous rocks ~ulphides 
are also common. East of Solomon River minerale wers Iountl 
rlisseminaterl thmugh t . 1 ~  preenstones on the divide north of Rock 
Creek (tributnry to Topkok River), at the h ~ n d  of Big Hurrah Creek, 
near tha mouth of Victoria Ckoek, and at t,he head of Coal Creek. 
West of Solomon' Rivcr and in that porti011,of the region around 
,Tokinson Creek dimminnted ~ulphides were found in the greenstone 
at the head of Squirrel C'reek and also on t.he divide west of Johnson 
Creek. East of C&epqa River the same thing was seen on s 
branch of Rig Four Plmoek above Surprise Cmk. A t  this lntter 
pl~c.ct! t.he sulphitles wers found not only in crystals scnttered t.hrough- 



crot greenstone, hut a190 as t.Gn roatings on tho joint planes, thus 
showing that at this plaer A t least ~ l t  tho sulphides were not original 
comtituents of t,ha greenstone. Hem both copper md iron pyrite 
wem recognized= 

Nettr t he  mouth of East Fork, on thc west side of Solomon Rivcr, 
them is a t-vital feldspfithic schist, whirh ~ h n w s  an abundance of 
welksormed crptalv of pyrite scatt~retl t h s o u ~ ~ ~ o u t  the rock ~tithout 
any definite a m e p m e n t  w i t h  respect to frsctures and clerrvaga. 
The mlphide is a goorl clenl w~ath~rrcl  on tho outside, but the tentrd 
par&& fresh and sl~ous unclecumpo~srtl rnnkrial with charac~ristic 
b r ~ -  color. The ieldspabhi~ srllists (lo not hnve as much dissemi- 
nnkd minerdization a4 cln t I ~ P  trtllrr ~ichids.  

:Vinemldiola in limstone.~.-.\Inn?* nf tho litn~stones show sn~dl 
amounts of well-ctystaIIixeil sulplritj~s scatkrcd through them with- 
out any definite plation t c ~  wins.  Such a limestone, was seen an 
Coal C'reek, midway hcbwe~n Hock and Fox creeks. Here the sul- 
phides arc very abuntlant and bndlg d~eornpowd, so that the lime- 
stone is n rusty-brown r,olol. ant1 is spongy rrom the amount of solubler 
n ~ c t ~ l l i c  rninords that h~vvs brcn srmtwctl. A t  this plme there l lss  
hcen can~idcrablo faulting atltl i t  i~ pml,abla.that much of the mineral- 
ization 11m hocn introrluccrl along thc fault  plan^^. Lirnestrrnes on 
Emerald Clmek, a tribut,ary of liaasan C're~k,  also show- numemus 
woll-fornled svi~ttered cry~b&l~ e 1 T su lpllides. A similar limestone 
occure ferther up Sllov~l CImk on Ariems ('reek. 
In tho (.'aaadcpagn, drainage, sulphirle miner~Fizstion in the lime- 

stone has h c ~ n  nokrl near Curtis C'rc~k. 1 lrn* float WM ffauncl which 
shnurcd both imn tlnd lead aulphiries wattercrl through a white 
cryst.nEline limasbnc. The ore minerals were ariang~rl in bands 
roughly paralIe1 to the color banding of the limcetone. This structure 
also seemed itlenticnl with tho original bedding. Near the same 
p l ~ r e  on Itha divjtlc between Rirlgeway imri Moonli~ht c m k s  a heavy 
lirncsbne was found with a small amount o1 ~u l~h ides  with sharp 
pcrfert crptnlline forms. AItllough their amount WRR  mall, tlleir 
pwence dearly indicated that mineralizing prommes had been 
effective. 

MimlizaEion at schisGlimesfmw con&&.--Tha most peculiar type 
of diirwrninabd mineralizrtt.ion is that so often fount1 in a replaced 
zone near t h ~  eontact of tho limestones and the underlying. ~chists. 
TWO ant! sometimes more feet 01 the crlntact portion is  often formed 
from K rock consisting of recrystallized quartz. From the firlrl 
occurrence the rock would appear to be a silicified limestone, but ' 

when i t  ia studied under the microscop limestone or calcita c%n 
wieltlom ?M m n ,  nltlut~ugh m a n  of thp samples effemesc~ sli~htly 
with witl. Nn rnat t~r  whnt t l ~ e o r ~  is atcepted for the origin of tllc 
rock, the quartz or d l i c h  it is formed is of later origin than tho h e -  



stone above or the schists benesth. What is mom important, how- 
eves, is the fact that sulphides have often been formed coincidently 
with the cryatalIization of the quartz. The places where this con&- 
tion was observed had the ~ulphides too sparsely disseminated to be 
of economic importance, bat local Bnrichment or segregation might 
afford a workable ore body. As a rule, copper sulphides, which in 
places have altered into the carbonates of copper, are more abundant 
than any other sulphides. No cIaar evidence as to the tp of these 
quartz bands with respect to the quartz veins has been found, except 
in one exposure near Spruce Creek. At that place a vein of quartz 
belonging to the later series, as was shown by the comb of perfectly 
terminated quartz crjvstds extending from the walls of the fmsure, 
cut $110 replaced qnarkose band in no uncertain manner. 

Places where this kind of deposit has been found are indicated on 
the geologic maps, Plates VI and VII, but a few cases may be noted 
to xliow their widespread distribution. Near the head of Penny 
Creek a quartzite lying at &e base of a h e ~ v y  limeatone contains 
suIphides. This is probably the locality noted by Brooks in 1900 
as showing mineralization. At the head of Daisy Creek, near tho 
contact of the limestone a d  greenstone shown in Plate VUI, B, 
there is a 1-foot bmd of this material with scattered sulphides. On 
the 1,625-foot hill eest of the lower p& of Big Four Creek, in the 
saddle, at the contact of the limestone and the schist, there is a 
quartzite which looks like a replaced limestone; it contains numerous 
cavities fled with perfectly terminated quartz crystals but with 
apparently no sulpbides. In many places around Mount Dixon there 
is dso a similar quartzitic rock; as a mle, however, on this hill the 
sulphidss have hen altered into carbonates and oxides, so that 
seldom are any of the origind sulphides recognizable. In one i n s h c e  
the copper carbonates occur in f i  drusy cavity. 

Mimmlizatjon in eongEomePad~.-On Birch Creek, near the mouth 
of Shea Creek, as already nnted (see g. be), a conglomerate ww found 
which was filled with smdl crystals of disseminated imn sulphides. 
This minerd occurs most abundantly in the matrix between the 
pebble, but it is dso present in the pebbles themselves. Where it 
occurs in this part of the conglomerate it is especially abundant in 
the limestons pebblm rind is almost wanting in those pebbles formed 
entirely of schist. The sharp crystdine outline and the absence of 
all metamorphic effects would place the time of this minerdbation 
later than the metamorphism and folding of the region. 

- M i s c e h m e m  m i ~ l i z a t i o n  .-The other kinds of rocks, namely, 
tho schista and slates, are found to exhibit this same dkminated 
mineralization. I1 b not femible to go into details ~ 1 9  to &11 the placss 
where sulphides have been found, for the list is a long one. The fol- 
lowing widely separated examplea from diff ersnt lithologic facim may 
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serve to indicate how widespmtirl the pmew lrns heen. On Oro Fino 
Gubh, a tribn tnry of Acl~rns Creek, there aw. numerous small strinp 
of sulphides parallpl to the c l eavw of the limp schists. Near this 
place, on Do\-empike C t r ~ k ,  ~ I I P  same mineralization is s e n  in black, 
sorne~hat  raph hi tic schist. Spnr the hrad of Butte Creek, at  the 
contact of n chloritir rmq3 f~ldspathic scllist, the schist is impregnated 
with s u l p h i d ~ ~ ~ ,  which llavc hron mom or l e s ~  completely changed to 
limonite. On t 3 1 ~  lower part 01 the rnappcd portion of OnRrien Creek 
in a mieaceous limestone ~ l ~ c r e  am ahunrinnt sulphides. On Casac 
clepagfi River, near the mouth of Squirrcl Cwek, tllrre is a limy schist 
nith e smdl amount of xtllphirle~, nppamntly without cq-stal form. 
The schist and sulphidm a r ~  cut by a T~rv small quartz st riw showiug 
a little mhereliza tion. 

Another t -pe  of minerali7~rl deposit, intlicat~tE only hg float, occurs 
in the lirnestona LlIla at the h ~ a d  of Slrov~E C m ~ k ,  Particularly on 
the slopm of the 1,3f bfmt hill at the hear1 of Yirginia Creek ma4 thia 
kind ol materid noticeable. ?he float ~Irowed frtqm~nts of limonite 
ofka  3 or 4 inch= in length, whicll, from their position, mnst ]lave 
hcen I o k e d  in the Ihmtones. The ore showed ircquent cavities con- 
tnining calcite, and the general impmsion gaind at the time Ithe float 
IWL~ found was t.11at it. represented the replacement of thc limestone 
by rtn iron-bearing solution. The limestone mcnrrcd in sttllactitic 
growths and as mund bot ~ o i d a l  forms. A porous atructurc is char- 
wteristic of the limonite. No sulphides from whfcl~ the iron mineral 
rniFtht have been dcrired were found: 

Swmnaary.-Although considerable space hrts been davotcd to  a 
rls.srript.lnn of rocks c.ont aininp: disseminated minerdixtttion, it is 
l~rlicvrtl rhnt f ~ r n - ~  i f  any, l o d ~  ~I~posjts  of economicirnportanu~ wilI hc 
dctvdoped in them. J t  is only where pecuf as conditions cfirgsc a 
localiz~tion of t11a ore-hearin!: ~olutiom that valuable deposits nro 
likely to be found. The f r t ,  Iiam~ver, that mineralization is wid* 
spwarl is important IM ~howing the magnitude of the field open to tho 
intdigent prmpector. Scorcrr of instanced of veins sl~owbg suf ic i~nt  
mhnerdixation to warrant prospecting might be noted, but as there 
arc many veins of similar appanranccr which after having bwn open4 
up were abandoned, inv~stcm sI~onlci be warn& to examine each par- 
ticular claim on ita individt~nl rn~rits and not to accept or decline m y  
property without carcful invmtigation. 

Gmeral stdellaent.-Ep f n the pmen t time in the cntire. region t.here 
has been only one mine which has hwn plac?ab upon a paying basis. 
This is the B ~ E  Hurrah mine, which is locntod at the junction 01 Big 
Hurrah and Little Hurrah creeks. The lode was discovered in 1900, 



but no considerable amount of work was done on it until 1903. From 
1903 to 1907 the mina was in nearly continuous operation, but in July 
of the latter year it wm clc19d because of difficulties-with the admin- 
istration of the property and was not run n t  dI during 1W8. Owing 
to the iact thtbt the. mine was stopped and the pumps drawn soon after 
the Survey party reached the reginn in 1907, it was possible to spend 
only half a day untlergmuntl and aonscquently not as thorough an 
examination could he made as was dmired. Tn thi3 hmty study few 
fm& in addition to those published I)y ColIi~r a were learned. 

A general view of the Big Hurrah mine ie ahown in Plah XV, B. 
At the extreme left of the view is the main shaft house with the tall 
smokestackg. At the extreme right is the stamp mill, which is con- 
nected with the s h ~ f t  IIOIJRC. by a covered way, so that the passap 
between tjha two may be used winter and surnrnw. The other build- 
ings are the hunk houses and shop8 m~stomeriEy found mound s mine. 

Veins.-There aro several veins et  this place, but the middle one 
bas heen most extensively worked. At the present t ine  the shaft is 
down more than 2,50 feet ancl several hundred feet of drift are turned 
off. The veina mcur in a black, hfird, somewl~at graphitic, quartzitic 
rock which bre& into more or less rectangular fragments. This rock 
occuw in a rather nnrmw h ~ l t ,  a miIe or 80 widp, extending from Vncle 
Sam Mountain to the head of Solomon River. The country rock is 
much f r l r c t t ~ d  and is thorou~hly intemected by quarts veins or 
stringem from a fraction of an inch up to several feet in width. The 
veiny ]lave all been more or less crushed and crumpled, but they have 
not been PO great1y deformed MI to lose their continuity. The amount 
of deformation which they have suffered suggests that they belong to  
the later series of quartz veins, which were formed either coincidently 
with or later than the second period of metamorphism that the region 
h a  undergone. 

A striking feature of the quartz in the B& Hurrah mine is the 
absence in it  of much sulphide mineralization. To nne famili~r 
with many of the gold lodes in the Shntes, the almost entiro lack of iron 
stains on the quartz and the absence of any undecomposed aul- 
pbidea in the rock is very noticeable. It seems, therefore, that the 
gold must occur in the quartz mainly in a native state rather than 
mechanically mixed with pyrite or otber metallic compounds. If 
thh is true, i t  has an important bearing on the auc~essful ~earch for 
gold lodes in the district, for tlie prospector, i na t~ad  of being able to  
approximate the value of a ledge by  aight alone, must have rwaumo 
to competent w a y s  to determine the gold content. I t  is known that 
much of the quartz .rvhich is said ta nln $10 to $14 a. ton in g.old looks 
like a hard, dense, nnmineralized rork which woultl generally he 

E Coiner, A. I., and o t m ,  Cold pl- ol parta of B c w d  Peninsula: Bull. U. 8. aeoL 8 m y  No. 
1905, pp. 22g25t. 
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pamed by as " bud1 quart%." Tho lotlo pro~p~ctar  ~hould bs d h e d  
to #ample cardully all s t r ~ a ~  quartz  lead^ ant1 have the samples 
sccurately mayed, rather than simply to nrkeet the l e d  becsuse it 
looks lean and unlike the auriferous quartz Iound in many known 
productive camps. Ry no rnpans would ho a lwap  he repaid for his 
trouble, for untIouhtedlg many of tho leaclw am barren, but be might 
dhcoeer lodes that, woultl bs clrprlooked in tho more crude pmpw.& 
ing. In a quartz I d c  ol low t~nor,  wllprn t,ht p l d  is infmely dimemi- 
nated particle, it would bc practically impossible to gain reliable 
informtltictn from ~ t i ~ h l p  e n ~ s l ~ i n ~  tho ore and panning. 

Flopas 24~1,Plan o r u a d m d  wmklnp a1 F l i ~  nlrrrah mtnt. 

Dmelo@a.-nt! mnin rievelopn~ents nt tho Rig I.Iurrall minn 
have been by means of nn inrlin~ allnit whiclb hw a gcner~l though not 
constant dopa of ahout 60". Vre strike of the 1-pins is nortl~west- 
crly and the dip ia to the southwest. The upper portion ol tho vein 
hrta also been workaj in part by adits run in from the outcropping of 
the vein on Little IEurrall Creek. A pncrnl plan of the underpround 
workiqy &I shown in Gmre 24. Sorth aT tllc m ~ i n  lead there is 
another vein about 50 Iwt b ~ l o w  in the foot wall. This vein, ~rnlike 
the two farther south, I I ~  a. northwesterly dip, altllougl~ tflc strike 
is essentially the same as the ot ,h~m.  I t  iq ~ I E O  beIicf of the mine 
operators that this nortIlcr11 vein iw n rontinuation of one of the 
otllem, the etructrr ro being therefore ~n ticlind. Fmm the evklence 
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of tha structure ns shown in the rach of the neighborhood, aa well 
ea from the amount and chmscter of deformation of the ~ e b ,  it is 
s u g p t d  that gurh an inbrpretation iq not the correct one, but 
further developments alone can dcfinitef~ determine the truth. 

Ore~.--The ore as a rule is in Ilttnchm of quartz, some of which 
show a considerable s e w a t  ion of gold, hut the hmt k r d e  is in what 
is c d d  locallp "ribbon rock," The ribbon charwter is due to  bands 
of quartz separated from each 0 t h  by small partinm or llorses of 
dark, graphitic schist, of varging width, hut all wlati~ely narmw. 
The ore breaks down rathet reatlily, an both the hanging and foot 
walls are generally determined Ig fault planm whirh shdw  licke en- 
siding. The faulti, however, do not cantinvc unin temptedly 
throughout the mine. Tho movement was along a number of fault 
pIanes which were mentially parallel. The timo of mineralization 
seem ta h a ~ e  been later than thct main folding and deformation 
of the region, but earlier than the slight faulting which is  markdl by 
the dislocstiens already noted. It map Il~emiore he mociated with 
tho later stage of mountain building n-llirh geve &F to tlte errst-wm t 
stmctural trend now visible in t h ~  Ki~luRik ~ n d  Renddeben 
mountains. 

F'3papwn.t.-The Big Hurrah mine ia well equipped . for carrying 
on all the necmary mining and conwntrstion procc38~9. The ore 
in 'broken down mainly 'by hand, although two mnchine drills art! used. 
Aftpr tho ore has b e ~ n  broken it is loaded in cars and trammed to She 
shaft, hoisted to the surface, trammed on tracb through the covered 
way t o  the ore bins in the stamp mill. From tho hine the ore is 
dranm ss required ta feed t.he stamps. 7'71- am of the u s u ~ l  Cali- 
fornia pattern with automatic feed. The mi11 is equipped with fottr 
batteries of five s tamp each. A sdcient  id1 is obtained from the 
storm.  bins so that no rehandling of the ore is nwmsary. After 
passing through the batteries the pulp flows over plates treated with 
mercury. Part of the values are caught on the platm, but the 
tailinp me collected in a launder snJ distributed to  mcillating 
tables. There are four tablea, two of the ordinary Frue type and two 
of a form which has been developed at the mine. On the tables 
some of the heavy fragments, which consist of small particles of ~cl ld  
mixed with quartz and a l ~ o  sulphides, are caught. The t d i n p  frnm 
the bables are carried to a settling pond formed by diking a flat on 
Little Hurrah Crek.  No ~ t t e m p t  has bren made as yet to 'r~work 
tho tailings in the aettling pond, hut presumably when the wcurnu- 
lation is sufficient to warrant tho trial they will be rehandled. KO 
estimate of the amount of Rold lost in the milling procc?sa was 
attempted, hut the fact that a ~ettling pond had been built sug- 
gmts that the need of an extra process WRS feIf. ~ n d  that at  times t h ~  
lo&s of gold in the t a i l i n ~  may have been high. It often seems to be 



the cme thst the pm-nce of maphite prevents goId from amalga- 
mating r e d l y .  I E  this is RO, prohablp considerable lmea ara to ba 
attributad to this cstase. 

The recovery of the p l d  from the batteries and tables is ~imilar 
to t h ~ t  in g~nrral me, i'l Fmtbery is stopped, the box i~ tlinroughlp 
;leaned, and the plates ~ c r a p r l  and r~arnalgarned. The srnalg~m 
from the platew and thn rnat~rinl from the boxes a m  put into a h~irrcl 
amalgametor ant1 t,he btlrre! mtatat2. far half n day with an rxrwq f r f  
mercury. Mkr rotating for this length of t . h e  the barrel is stoppti 
and the amalgam r~rnov~d.  Tho excess mercurp is squeed out and 
the amalgam either rctort~d or gent ta the hank. The concentrnbs 
from tht. t s h l r ~  am umkoiI rind  hipped outside for trentment. 
The main tloiating plant and the mill ha\-e h n  run by stcam, but 

as it cosb $8 a ton to  tieliver r o d  from Solnmon to t t ~ a  mouth of Big 
ETumh Creek, and as there i s  t h ~ n  a 2 nr 3 mile ha111 by team, tha 
expenw. iia so p a t  that it is purpowd tn uw oil or pusolinc when the 
rnino is *in opened. A gsmline ~ngine wRa in use during the last 
part nf tho time tho mill wu in operatinn nntl wrrs extremely satisfac- 
tory. This lorn of power would 1 ) ~  ~*prinSly economical in tho 
11oi.rting plant, k s u w  the work them ~ l n ~ s  not require nuch a con- 
~ t n n t  prlwer as coal and the engine wou1(t r~quim oil tlr gamline only 
while nrtuallp working. 

Y E E t L b X E O U &  LODE DEYRUIWIMTI. 

'Ln tho belt of black graphitic quartzitic whist ~lwsdy noted as 
occurring in the Solomon and Casadrpaa~ regions there is wide 
spr~nr! rvidence of mineralizntion, t h o u ~ h  save in the immedinte 
nrighborhwd of the Big HIIITRI~ mino no eon~idcreble prospecting 
h~ been clone. At the small dry gubh leacling from Vnclr Ssm 
Mountain there is R prnsp~ct pit which ham b ~ e n  ~hrrndoned for mmo 
time. It is sunk on the blnrk quartzitic schist, which is wry much 
sheared and folrled; in fsrt, many of the smtlll quartz veins form 8 

complek S. The quartz nf the veins has a pecuIi~r appenranra, 
owing to tlic prewnce nl a h ~ 1 0  of m i l b  crushed qulartz nround tr  
central, mow p11h.q~~ portion, %me of the quartz is heavily irnn 
stained, but as R rule no sttlpllitie minerals are evident, Even on top 
of Vnclc Sam Mount,ain pmapctass h a w  hwu looking lor vains, 
for there are two abantlonrrl pits slightly to  the west of the h i g l ~ ~ ~ t  
point. In these ho1p.q n somrwhat mineralized black, slaty acflist 
intersected by numerous quartz reins is exposed. 
In the lower portion of Linda Vista Creek, a tributary of Big 

Humdl Creek, there is R v~rticsl quartz vein which gtrikes towsrd the 
not-thw~st. It is 7 ar 8 feet witle and baa bwn faultecl twice. Jluch 
of thr mck near it is considernbly crual~ed. 7 % ~  main e' t id~nr~s of 
mrtrrllic minerralimtion consist in t h ~  l n g r  number of limonite ntnins 



which mver the quartz, Somewhat north of this ~ e i n  there is 
another hole in which an l&inch quad2 vein is exposed. This vein 
strikes in the same direction RI t h ~  other but dips only a b u t  60" SW. 

A b u t  a mila north of the mouth of Tittle Hurrah C'reek R good 
deal of prospecting has been dona in the past, although work hm now 
been entirely abandoned and the pits aro filled with water. This 
properby alw ocrurs in the are8 of black qu~rtxitic B C ~ ~ R ~ B ,  which 
here strike northw~st and clip at a low angle to the narthea~t. Two 
 incline^ with R dope of nbout 30° have h e n  driven, but the character 
of the veins could not be determined, owing to  the water. Near the 
inclincs thcre has been about 300 feet of open cutting, but in the 
expwtl area only nwrow quartz veins which pinch out 'within a 
short rlistancd are visible. The qunrtm, lika so much of the quartz 
in the l,Enck quaridtic s l ~ t e  arm, ahows hut .sparing amounts of metal- 
lic minerals. Evidences of f ~ultidg ~ r n  cmmman. 

On the first tributary to Solomon River from the west, below Ewt 
Fork an adit has heen clriven on n vcin occurring in t.he black graph- 
itic dtltm. This v ~ i n  is loclnt~tl along a fault which has an indeter- 
minate tbrow, sntl is distinrtly later than thc fault. The amount 
of minertlIizatian is not very pmt, although in places the rocks are 
eonsid~.rabl_p iron stained. The sd i t  is only 29 fret long, and the 
mineralization becorn~s progr~ssiv~ly- less toward the breast, nnd the 
amount of tlrag indicated by the wall rocka also diminishes. No work 
has been tlono at this place for some time. 

A aprics of veins nccurring in the cldoritic-schist areas &way from 
any contraotcl with otl~er rocks has been openpd on W e ~ t  (!reek 2 
miles abovn the mouth. Some work is done here awry year, nnd 
there are 600 or 700 feet of und~qpun<l  lvnrkinp, hut the mine hns 
not yet shipped any om. -The development is on a nnrth-south vein, 
which w~ open4 by m d i t  that drifted along the vein for over 
350 fert. In this drift both walls were dmmposed chloritic schist, 
which in pIaces ahowed marked ~Iickensiding. Another sdit  about300 
f ~ p t  long has h e n  driven an R vnin frtrthc~ west, which shows thc 
srmmo genera1 charwter as the firfit. A crosacut following a smeH 
cross stringer has heen run from the eeskrn drift. The quartz 
fmm all the veins is prwtirally tho same in character. It is white 
find mrnewhat shattewd, but is apparently not she~red nor fold~cl, 
and presumably belongs to the labr set of veina. In addition to the 
quartz the veins r a ~  abundant chlorite and B smaU amount of pyrito 
and marcasite. The later metallic minerals occur in small atringers 
and vugs. The wall ~ o c k a  am also said to be gold bearing and tha 
foot-wall schist is reported to  eamy frnm $8 to $10 s ton in gold, but 
no mays of the rock have been made by the Survqy. 
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Fmm the foregoing cfcwription of the placm where mineralization 
h t ~  h e n  okrvetl ,  r~rtnin ronclusions swrn to be justified, and as 
thew may be. of sprpico to  thc prosp~ctor they am set forth here. I t  
ahould be undemtood, however, that with subsequent underground 
deoelopmenk wher~hp more extensive exposures are ~ f l f l r d ~ t l ,  wr- 
tsin of tha intwpret~tions may require morlification. 

Thc mod highly rninert~liz~il rock of the r~g ion  is the Hurrah slate. 
Ev~rywhera S h i ~  is interscrt~d hy qunrtz vei~w ranging in width from 
a frraction of fin inch up t o  ~t?vcral f e ~ t .  Gold is known to nccur in 
many of thasa vsins, arlrl it mema prohablc that one of the bmt p l m  
for n prospector to se~rch for l r d e  deposits is in th i~  formation. 
Owing to  the l a ~ s  deformed character of t h ~  reins in the Hurrah 
slate them are likely to show p e a t ~ r  continuity than tho* in most of 
ithe other formntions. I t  js posdlbltr tfint the c~rbonmwus makrisl 
in the slates may have acted 14s n pr~ripitwt for the owharing mlu- 
tions, hut it is beli~vpd thrlt the great 3)untEnnctr of veins in tbme 
rocks duo to  the php~icd chrrrart~r of Z,he mernbem, which has ppr- 
mitted much jointing and fracturing. 

The next mast r n i n e r d i ~ ~ d  nmn is along the contacdoi the Sowik 
limestone and tho untl~rlying schids. Miner~~izstien at this plaice is 
widespread and vmp diffuse, rro that lorlea of wnrk~hla chnrnrter am 
hardly to  be expected. This wit leopr~~d min~rslixnticln, I~owever, 
has had an important e f f~c t  on tlw pmductinn of p lnc~r  tlapnaits, aa 
will IM ahown in R later =tion. The Inrntion of minernlixation 
dong theso contacts seems to be duc to thn p~rmoahility of 
the limcsltone md pomiblp dso to t l t ~  pmripitating ~fFect of the 
carbonate, und~.r ff~vorable conditions wht.r~ t h ~  minarrslizing 
solutions were pm~ented from diffuwing o v ~ r  a arm veins uf 
economic importance map perhaps h found, though tho crumplerl. 
and contorted rharacter of the contact woulcl prnhablg rnlikr the 
wtud tracing and mining of thwc! deposits expensive. 
In the Solomon schist  there is hut  light ch~ncn of fmding ~aluable 

lode deposits in the o l d ~ r  wries nf quartz veins. The newer quartz 
v~ina, how~ver, undoubtrdly cut the SoEnrnnn, and .among these 
eeenomicslly important v~ina  may be discovered. Although it is 
not re~arded as b~mihle to mino the older vrins they are of irnmenm 
importance as having furnished a considerable portion of the gold 
now found in the ptncem. Pockets of rich ore mag be found in the 
oldrr vpina, but the clisrontinuity of the leads will prevent any lam 
mining opration~ b i n g  d ~ r ~ l o p e d  on thm.  

Among tha m c k ~  o l  igntous origin and bmic composition there 
wems to be slight wason for prospecting jar minable veins. Sot on17 
were few veins of nny pxt pnt nnrrd in thew rocks in the field, but also 
(se~ pp. 21 4-21 5 )  wllarr t l w w  mcks occur p l m r  deposits are prwtically 
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wanting. 'Ilris seems to point quite conclusively to the determina- 
tion thnt gold-bearing veins are relatively inhquent in thew ierem. 
No nd~quate date are at hand to  show the relstion of the acidic igneous 
intrusive rocb to mineralimtion. 

For the production of placers at Ieast three conditions are eswuthI. 
First is the presence of mineralized mnes from whch vaIuabIe min- 
crab may be derived. If the regiofi shows no such mineralization, 
the chances of &ding rich pIscers is so remote as to be almost negli- 
gible. It has already been atsted that mineralization is widespread 
throughout the region, but t h s t  in areas occupied hy certain kinds of 
mcks the mineralization is not as great as in are.aa where other kinds 
of r o c h  f m  the ~ul-face. Therefore, in these leas mineral id  rtreaa 
the placer depodts are fewer and of less value than those in more 
mineralized regions. 

Baaides the presence of mineralization there must have been a 
period of preparation whereby the hard vein matter in which the gold 
occurr~d was 'so broken up that a separation a€ the heavy from the 
light particlss could be efhcted when subjected to sarbing action. 
This sttage of preparation is generally the se,suJt of 'a longer ar ahorter 
period of weathering, whereby disintegration and Jecomposition 
take pl~ce.  This pmcess is  not of as much importance as the first, for 
R pincer could be made from unwoethered ledge matter. The gold, 
howav~r, resulting from the ~imple wearing away of the frqments 
of vein material by rolling and sliding would be very fine, and as the 
pebbles would travel iar before sll the valuabie mineral hrad been 
released from the worthless gangue the placer thus formed would 
be of considerable length but of low tenor. This procem can, how- 
ever, be better comprehended by considering it in cammtion with 
the next step in the formation of placers. 

The third s t q e  may be called the mrtiug stage. Although *ting 
may be effected in any way wbich causes mo~ememt of the already 
prepared vein mtctter, tho two most common ways are by water 
sorting and by gravitative sorting without t,he presence sf water. 
In the remarks on t h ~  formation of unconsdidatad depo~its of non- 
water-erted waste, it has been noted that on snp slops a slow down- 
hill creep of rnate~al takes place. Although no deposits of economic 

. importanc~, due to t.his kind of sorting, have hen rerognid in the 
LSolornon-Caandep~ region, there are deposits in near-by areas 
where the placers are d~re  to such action. Snch a deposit has been 
dmcribed by JZofTi t a near Xom,  and anvther has been noted on one 



of the tributaries of Ophir Creek in the Council district. It ie evident 
that aa the materid is mar~ci the he&- particles will tend to  work 
domward, perpendicularlv, while the lighkr particles will movo 
mom nearly parallel with t h ~  slope. A concentration will thus be 
efP~cted. m i l a  ~11th  f i  coneentr~tion will grn~rnllg be slight, still, 
ii the originral vein waB rich, it map m a k ~  n profitnhlo placer. The 
most efTw tive ~ertin~, howevpr, b dnnr I E ~  running uTater. It is thk 
went which, acting in the Ftamn mnnncr as water in s sluice box, 
washes the lighter material rlownntresm, w l l i l ~  t h ~  henpi~r particles 
drop to the hottnm and urc thus conccntmktl. Tlw way that the 
broken up and somewhat comrninnt~d f r w c n t s  which haw h e n  
produced by weathering from t l ~  prtrrnt l ~ c l ~ e  firp Ied into the streams, 
i a  by the d o d l  creep of m a t ~ r i d  untlcr t l ~ a  influmce of rainfall and 
gravity. By this proceas thc nra3t~  p ~ d u n l l y  cnrnrs within the reach 
of atreamg and is t.hen sort~d. For t h ~  pr~luction of a rich plarcr, 
however, a large amount 05 I W L ~ ~ P  n l u ~ ~ t  h~ s o r t ~ t l .  This tequir~s wi a 
rule steep gradient3 Tor the strenms and steep slops to tho vralley 
walls. Steep valley wsllu RPP i r n p r t ~ n f ,  for othertt?~ the crwp of 
mattrial is so slow that long prriorls mar he conaum~rl in transferring 
even a small amount of mat~rial front the hill  slope^ to tbc strcnms. 
Steep grttlients t o  the stwnrns nrr necessary; fnr otherwise, it n lams 
amount of wmte ia fed into them, the? arc l i ~ b l ~  to rhnke, and the 
streams wil! htlild up their htls in order to gain a ~uf i c i rn t  alnpe to 
flow on, and sorting will bt! reduced to II mirliml~m. 
hi the streams flow onward the lighter material i4 r~lled dona the 

bottom, or if i t  is sufiricntly h e  it mtLy bfi cnrricrrl in su~pnnsioa 
or in soltition. Gold is slkhtly solublc, but l itt in of t l ~ a t  found in 
plarem h ~ s  Imn transported in solution. Tho finn p ~ r t  iclos mtry also 
he carrier1 in mechanical suspension, but the wvoigllt of gold is so peat 
that only a ~rnttll mount  ju transported in, this way. The bulk nf 
the golil in ~treams is prolmbly mared h.v rolling and sliding along the 
floor of the b t l .  In this way tbn original particles of gold hec,orna 
wnatantly smaller. 'Zt ia true that an ttnlqement of some of tho 
particles may be &own t o  I I R . Y ~  revulterl from the welding of two or 
more srnaIEer particles, hat on thn whole the cffmt of the movement 
of the p e i c l e s  ki to wpnr t11em away anrl thus deerease their size. 
I t  was lor this Taasnn that ~ m p l ~ a s i s  R R ~  placed upon the preparation 
of thematerial by waathcrin~ before it was handled by running. w ~ t e r .  
With the p a t e r  comminution, the goltl becorn- harder tn save and 
consequently the valuo of tho p lnc~r  is less than whem the gnld is 
coarser and may practically all he mcoversd. 

There are severaf otller minor considerations which ahaukl be noted, 
but they are not of rw prime irnpartancr t1.9 those nlready stated. 
am on^ them the chararter of the bed m k ,  or nf tho impermeable 
horizon which BRPV~S m bet1 rock, is perhaps the most impartant. 
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Everyone who htw studied the distribution of gold in placers realizes 
that the bed rock serves the s m o  purpose as thn rifles in a sluice 
box. If the dream hm a v e F  smooth bed, it is e~ident that slight 
place for lod,gment would ha found. Therefore a stream bed which 
offem many little irregularitim behind which the heavy particles can 
escape the, full forco of the c u m n t  will be most effectire in causir~g 
concentration. Convemely, in tElose stroams where such natural 
f l e s  am more or less wanting the gold will not be concentrated into 
Fir11 pockets. Fortunately, however, the beds of ordinary stre~ms 
m e  ~ufficientlp mugh 2 0  etlect somo concontration even m tlla 
mootllest stretches. One of tho most promising places to look for 
little accumulations of gold is bohind bowlder9 or pebbles of the. 
more resistant rocka in the stream hads. For instance, in tho. C a w  
depaga repir~n, where there are numemua penstone howldom which 
are very hard and wear away but slowly, accumulations of gold wa 
often found. In fact, it is said by an olrl prospector that, when 
marching for gold, it is  best to seloct a stream where there are numer- 
ous greenstono bowlrlers, not becaum the gold cRme from them but 
because they formed good rimen for intercepting it. 

Tho sclliats form n goorl bed rock for holding the gold, especially 
when they have a steeper dip than the stroarn, so that the wahr 
flowts across the bevelotl edges. This forms n rough frayed ~udwe 
into which the goId can penetrate ~ n d  lodp.  In some places the gold 
works dawn so far along the division plano~ oS the uchist that ~everal 
feet of this must ba rernovod in order to recovor the valuea. Lime- 
stone also fo~ms a gooti bed rock for catching gold, especially where 
it b interlaminated with schist. Limestone amaa, bowevor, are the 
mgiom where undeqmund drainqe may occur and where, with the 
disappewance of the water, the sorting of the gravela ia slight except 
at times of heavy rains. 
To summarize the foregoing  statement^ aR to the conditions which 

are necosssry for tho production of placem of economic importance: 
T t  is necessary, h t ,  that there should he a mineralized Rrea from 
which valuable heavy metab may bo dorivad; ~ocond, that the 
mineral-bearing mat~ritll should hn so disintegrated and decomposed 

' that the constituents may be separated arrnrctjng t o  their relative 
weights; third, that the waste thus proparetl should be ssstsd so that 
s sepmkion by p v i t y  may he effectei!. It has  bpen farther pointed 
out that the l q e r  tIte amount oi material sorted, other t-lringa being 
equal, the more valnable will be tho concentration resulting. Further, 
a larger mount of waste ia transparted and sorted in a region with 
steep slopes and stretun gradients than in ono in which t he  s1ope.s 
are gentle and the streams sluggish. Finaltp, the amount and dis- 
tribution of the concentrates depend largely on the character of the 
stream bed, so that a stream with p o d  naturaI rifles, other conditions 
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being. equal, will have better placer deposits than one with a smoother 
bad, However, as the beds of all streams are more or Iem rough, 
t h i ~  factor i~ not so important as the others. 

GENERAL BH3TRODB OF MIXING PLACERR. 

The general principle underlying a11 the processes for the extrac- 
tion of gohi Imm gravels is that, for a given-sized particle, gold is 
so much heavier than eny other common mineral that it wiH uot Ila 
carried so frrr by a tramportntional agent. All that is thtrorcticalfp 
necessary, thawfore, is to Ioerl gold-bearing gave1 into running 
w&ter, and a separation will he efTected. Pcwticallp, howevar, 
many mechanical and phyuical dLfFlculties must be overcome. In 
the first place it is neceBnary t o  have the concentrates collertetl in 
such s, manner that they may he re.maved. This necessitates carry- 
ing on the operation in a confined space, surb as a sluice box, in which 
riffles must be placed to  supply a rough surface t o  catch the gold. 
The gravel must he gotten into the' boxes and the tailings muwt be 
removed. The first proc= is  cnmmonlp effected in small plants 
by "shoveIing in," nand in the larger anti more expensive plant@ 
by some othor means, such as c I ~ c I I ~ ~ F ~ ,  swam shovels, scrape- 
operated by steam, hone, or w~tor  power, an11 h;~~SCaulic eIevatars 
or giants. The tail-, or gravel from which the gold has been 
separated, may be disposed of by men with shnvala, by scrapers, or 
by other means, u n l w  the natural fall of the stream is sufficient to 
keep the material from rhoking the outlet. h this region, howe~er, 
mmhanicnl mmns of removing tailings must be emplopod. Water 
must be llsd at dlicient elevation to flow through sluire, boxes; and 
t.llis necsssitatm the canatruction of ditrhm, many of them of con- 
siderable length, nr the urn of pumps. 

ULARRWICATION OF PLACERS. 

Broob haa clmsifisd ~~lltcerw according to their origin and farm nu 
follows:' 

I. ReRidasl placere. 
11. sorted p h m :  

Rillside. 
C m k  and gulch. 
River bar. 
eravel plain. 
Rench. 
High bench. 

ZII. Reanrt.4 placers: 
Creek and gulch. 
Besch. 
Elevated Wch. 

a B d ,  17.5. Geol. b e y  No. X28.1808, p. 11L 



This clwification is v e q  complete, but aa ho has pointed out 
there are many placers which might be considered as intermediate 
between these definite divisions. In the Solomon and Casadepraga. 
region it has not been considered expedient to adhere to ao minute 
a subdivision, and the placers will all be treated under one of two 
heads-as stream and bench placers or as coastal-plain plmem. AlI 
the profitable placers probably belong in B r o o k ~ ~ s  Class 111-"re- 
sorted placers,"-but the distinction between sorted and re4orted 
deposits is generally rlifficult or impossible to make. 

STREAM AND BENCH PLAOERB. 

A dream placer is a concentration of valuable h e q  minerals 
either in the bed of a stream er on the floor of the valley periodically 
overflowed by the stream. The distribution of the values depends 
on the physical conditions in force when the deposit was being 
formed. ~ h u s  the values in a stream that is building up its bed will 
be found in different positions with respect to the gravels than those 
In a stream that is on the whole wearing down its bed. The character 
of the gold also varies according to the physical conditions, for in a 
stream where dl the gravel is in more or less constant motion down- 
stream the gold will be bright. If, however, the gravels in which the 
placer gold is found move but slightly, perhaps because the stream 
is filling in ita bed rather than eroding, the gold is often covered with 
a film of iron stain or some other coating eo that it is rusty. In the 
portian of this report dealing with placers, gold is the only valuable 
mineral found, and so the word "gold'7is used instead of the more 
generd term of "heavy valuable mineral" which should be used 
when expressing the general broad characters of placers. In some 
places both rusty and bright gold is found in the same gravel deposit, 
showing that some of the material has been recently abraded and 
pmt bas not been transported for a longer time. The outline of 
the gold particles shows great differences under varying conditions. 
Thus, when the gold has not traveled far since it was freed by dis- 
inkegation and decomposition from the parent vein, it is generally in 
delicate filaments or angular pieces, sometimes showing crystal forms. 
When, on the ather hand, the material has been carried farther away 
from the vein from which it was derived it is mom rounded, has a11 
its corners smoothed off, and is worn down into rather flat scales of 
m a l l  sha and generally of a bright gold color. The shape, how- 
eyer, is largely determined by the original form of the grain of gold. 
If the gold in the vein waa in thin sheets, the gold in the streams will 
generally he in flakes or plates; but if the gold in the original vein 
matter was in pieces of more or less equal dimensions, the gold in the 
placet will occur in rounded grab .  The farther the gold is from its- 



source, as a rule, the freer it iu from adhering vein matter. Fnr 
instance, near the vein, plwer p I r 1  freqzlcntly show~l frftgrnents of 
quartz or other gangue mineral RttachetE tcl it,, or tilt!  old is wen to 
occur in strings t h u g h  the quartz. Farther down~trenm, how- 
ever, because it has been subjecterl to mom erosion, and m.eatbering, 
it is ram to fmd any qurvtz nttachotl to the go1cl. The morn tho 
deposit has been re-sorted the mnre ahraclecl hscomn the frsg- 
ments, sa that in those wgions wbern twn or moro proceafieg have 
been at work the gold nay bpcome very fino. It h n ~  HINO beer1 more - 
or less conclusively shown that the farthar the aolrl 11a~ traveled 
from it8 s o m e  t.he purer does it become. 

Mining of creek plwrs  was the first tlcvpIoprncnt, of the tninaral 
resourns of thp district. As Far RB rwords go, tlht- d i ~ c o v e y  claim on 
Solomon Rivpr was staked early in tho summer OF 1 R99. This claim 
w~ locat+xi near the mouth of Big IEurmh Creek, find as is noted 
on the map, Plate VT, is in n re~ion near thr rontart of the fichists ant1 
heavy lirnestnne. Since that time the work of mining plnc~r g o l t l  
from the streams llns hern stearlily in progw.~,  and pwtiralf?- rtlI 

the placer gold came9 from tltis SOIIITP. 

&thouah it i~ impo~dhlr to follow all the sruc~emive stages of thr 
davelopment of the region, them are c~rtain skpq which ,oiw it 
were an epitome of its history. In the first place, the earliest p e  
pctom employed methods of very primitive pattern: Pick sat1 
S~DVPI, whiptlsw~d lumiwr for sluice boxes, and ,preen m-illom fnr 
fuel. For R while the rich dieginp new Kome kept men fmm w ~ k -  
ing other firltls. Then followed s period in which all parts were 
hlieved to h~ phenomenaIly rich, and the whole region wt~q ~ t a k e d  
and mstaked ~ n d  plans for active work were farmed. Rp 1903 R 

roupl~  of small d m d p s  llarl been built and were in ~ueccssful apra- 
tion, hut in t l w  main the methods ernplayed were sirnplr pirk anti 
~'t~avel  ones. In 190.5 n Irrrgt. dmdg,  described in mow d ~ t ~ a i l  on 
page 159, wllg rompl~ted, &nil it has k e n  eminently ~atidartory. In 
1907 athntian was first scrious!r d i ~ ~ r b d  from t h ~  crcek and low- 
bench  PIS ta the coastal-plain deposits, but throughout this 
entire priod t h ~  stream f lawls  have heen t hp  main sourm of thc 
placeypld pmduction. 

In the detailed description of the various stream placem that have 
been examined the general order nF t r ~ a t m ~ n t  will he geographic,, 
but it will b~ the purpose of the paper to ernpl~asizr the geologic fncts 
about them placers. As a rule, tllc rnech~nica! processes used in 
handling the gravels will not  hr r l rsrr ibd cxvrpt. W I L Q ~  they present 



new adaptations of old procews or the salving of old problem by 
new devices. 

In the area covered by the Solomon and Casadepaga sheets placer 
mining hss been most exten~ivaly c d e c l  on in the Solomon River 
basin. In this basin the portion where the most productive p l w m  
have h e n  found cxknds along the main river from Rock Creek to 
Big Burrah Creek. Of tho tributaries of Solomon River, Big Elur- 
rah Creek and the tributnriea of Shovel Cwek have been tharmost 
productive. Pmtically no gold haa been produced fmm thwreek 
gmveIs of Casadepwtr River, hut the benches on eac1-t- side 
not only of the main stream hut nleo of its tributaries have h e n  
exploited with profit. The sidc streams have had the most valuable 
placen. Of the tributary streams, Ruby, Banner, Goose, and Willow 
have yielded the bcot returns. On the side streams both benches ant1 
creek gavcl~l yield p l~ccr  gold, the creek placers being richest where 
auriferous dcposits from the benches have h e n  reconcentraktl. 
Mining on tho creeks that lie outside of the Solomon and C~sadepaga 
basins hfis h e n   don^ ftt only 8 few places, and in general the pmtlur- 
tion IERR not I ~ a n  satisfactory. The general distribution of the gold 
~ I I ~ C A W  i~ ahown by ftppropriato symbols on the geological maps, 
Plates VI and VIT. 

PRODUrn ON. 

The creek pltscers of the Solomon River basin have h e n  far more 
prorluctivo than those of any otl~er part of the area under  consider^- 
tion and will therefon! be described first. The larg~r part of the 
production has come from Solomon River it&, from its large westcm 
branch, Sbovsl Creek, and from its smaller omtern tributary, Dig 
JTumuh Creek. Numerous smaller streams httvo, however, yielded 
plarer returns, but t h ~  work htm gener~lly h e n  carried on by camps 
of onIy a f ~ w  men each, so that although the production per man may 
have been considerably more than wqyu, ge t  tho total production 
has been small as cornpamrl with that of the Kome region. There is 
l~ardly a stream in the basin that has not been prospected and re- 
ported to  yield colom, but during I907 in the entire Solomon River 
basin probably les8 then 125 men were employed in placer mining. 
Brooks a estimated that in 1900 about $10,000 was taken from Solo- 
mon River and its tributaries, In 1904, however, the production 
h d  increased so materially that nroaks estimated it to be shut  
$200,000. In 1905, accortling t o  Moffit," there wm no considerahl~! 

0 Bmob. A. It., and othen, llmnnlsaanm of Cape N m e  m d  Kmtan Bay -+4 in I m , a  
apeEial publlcatlon ol ths U, 8. Qml. Burvap, 1901, p. W. 

b B m h ,  A, n., Nucar mlalnp in Almka In leW: Bd. U. 8. W S m y  No. W, lW p m. 
c Y o m t ,  F. FI., G3ld mlnlne on .%wlrrd Pmlnsula: Bull. U. 8. Geol. S m f  No. m, I*, p. I= 
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... increw in the production. In 1906, however, a large dredge com- 
pleted in the previous ;pear increwed the yieId of tho region, although 
the amount produced by the small operators probably fell &. In 
190'7 the production incra~bsed slightIy, bat most of the kcmase 
was made by the drvdge and tlla production of the smaller operators 
was probably less than that of the preceding year. In 1908 an ex- 
ceptionally dry season notably hampered mining work, so that from 
thirty to sixty days of the u s ~ ~ a l  one-huntlred-day season were lost. 
A new dredge was built and operated for part of the season, so a part 
of the decrease in other lines of work was made up for in this w ~ y ,  

BOLOMOW RWCR TO gEOYF-L CREEK. 

Mwth of Han& 6eek.-There w ~ u  no mining an Solomon River 
blow Big Hurrah Creek in 1900, but by 1903 there h d  heen some 
deveIopments a little above. the mouth of Manila Creek The placer 
here was described by  collier,^ as follows: 

A river-bar depo~it about 3 miles from the c w t  h s  been worked for two amone by 
a dipper dredge. The pay ~treak here has an average width of about 200 feet and n 
t h i c h ~ '  of 9# f&, mmi of the gold being concentrated in the lower part.. It reeks 
upon a soft mica schist bed rock, which i a  mined by the ~ho l~e l  to the aepth of about 
I foot. Overlying the bed rack is a layer of clay sevemI inches thick that carried 
pd valuea. The pay streak iR mid to be spotteci, but hw- been Wirnatd to contain 
from 12 to 33 ccenta to the cubic yard. 

Purington,B who found this work still going on in 1904, repohd 
that the average thickness of the p a d s  was about feet, the deep& 
mctian exposing 12 feet of gravel, and that most of tho material was 
unfmzen. Although the pay was spotted, the ground prob~bly ran 
somewhat over a dollar a gwd. As a mfe, the gravels were not very 
coarse, the largest bowlders found being only about a foot in greatest 
dimension. The dredge wm equipped with buckets of a capacity 
of 1 cubic foot and t.lle gra~els were sorted in e long sluice box. 
Purington estimated that 75 per cent of the entire gold content of the 
gra~els was caught by t.he mercury plaks in the upper 6 feet of the 
sluice box and that the remaining 25 pcr cent wG saved in the next 
8 feet. There wasno mining at thislocality between 1906 and 1909. 

A reference to the map, Plate VI, will show that although the h d  
rock a t  the dredge is schist, the bluffs near Manila Creek and extend- 
ing upstream for nearly three-fourths of a mile are formed by B 
heavy limestone. It would seem, therefore, that the p I w r  occurs 
not far away from the contact of rt mmsive limestone and the under- 
1.yinp schist-a pltace which, as already pointed out, is frequently 
marked by mineralization. 

a ail&, k 1.. md othms, Cdfl plmm nt  parts of Wwnrrl Tmtasv?n, A~&B: Bull. U. 8. Ced. Survey 
NO. sas, IW, p. aa 
b h r i n g t o n ,  r. W., Methods and casts c1I p t m  mining ra Alaska: Ball. U. S .  Oeol. Burvey NO. Wd, 

1% p. It'& - 



Colliere further notes that in 1903 mining was being done near t b  
place in the flood p l ~ b  of the riser, which at that point was about 
400 feet wide. This d e p i t ,  like that just descnbed, rests upon a 
hd-rock floor about 3 feet hghw than tlint of the river. Tlw values 
rm found in s ctay, overlying hed mck. Two ditches, on@ 8 rnil~s 
and the other 9 miks long, supplied about 1,000 miner" inches of 
water. Mining was dono 13;y   hove ling into sluice boxes, but it was 
intended ta hydraulic the gravels in thu future. T h i ~  deposit haq not 
been worked recently. In fact, in 1907 and 1908 no work was in 
progress on Solomon River below Rock Creek, and dthough there . 
were some abandon~d camps, work had been given up such a long 
time befor@ that the marks of it had been almost obliterated. 

T h w e  F r i d  propwty.-Retween fimk Creek and Johnson Gulch 
the ground is held Ly the Three Friends Mining Company, whieI~ 

, is mining the gravela of the river hlg maans of a large dredge of the 
Bucynts t ? p .  The width of t h  valley floor at this plaao ranges 
h m  400 to tiOO feet. The depth of the gravel ~ar ies  much, but is on 
the average between 15 and 20 feet. This enterprise may be regartiod 
in many ways as a model of the c w h l  application of businem pin- 
ciples to mining. Tho thorough and systematic prospecting of the 
p u n d  by trenches and drill holes should -sene as an example to  all 
thorn conhmplating mining by dredges. 

The Threo  friend^ Company's dredge was built in 1905 and beg= 
its first work in SeptPmbr of that year. (See P1. XVf.) It is similar 
in RII emnt,ial reaperts to  the dredges in use at Oroville, Cd. Each 
of the  bucket^ is made of high-grade ateel, weighs owr 1,100 pounds, 
m d  hm a capacity OF 5 cubic feet. The p a v ~ l s ,  after having been 
clevate(l Fly tlm buckets, are dumped on shaking screens, and the 
material which passes through is distribubri to tables where the 
va1ut.s am retained. The coam tailings am fcd to an endless rubber 
belt conveyor and are stacked in ridges at the rww of the dredge. 

The freezing of the tailings and the conveyor belt in the late fall or 
earIy spring was prevented by covpring the ~twker  with old canvaa 
and running a h a l l  exhaust-sham pipa a, abort distanee along the 
conveyor. By this mans it has been possible Co operate the dredge 
af her the other creek aperatom have been forced to close down. The 
high cost of the ma1 d as fuel has Iscl to the consideration of pIam 
for a hydro+lectric instslIation. In fact, the dredge was so eon- 
structed that the s t e r n  plant could be easiIv supphnted by electricity. 
Sucb a change would not only reduce the cost of power, but it would 
also permit increased production by reducing the time nesessary for 
cleaning up. 

a BUII. D. B, b~. B ~ S .  WO. am, liloe, p.m. 





A technical description of this dredge recently published by Rick- 
a d  = gives aome figures regarding the enterprise not heretofore avd-  
able for publication. According to the article, the dredge cost 
$118,000, was modeled after Exploration No. 2 h d g e  at O r o d e ,  
Cal. Its capacity is 3,700 cubic yaxds a day, and its cost of @ration 
is estimated at about 105 cents n cubic yard. If, however, the totd 
cost is made to include not only the actual operating expense, but ' 

also item to cover depreciation, maintenance, and tlmortization of 
the capital, the cost is brought up to  18 cents a cubic yard. 

While these 'statements of the. cost of handling the gravel are of 
great interest, it seems wise to interject a word of caution against 
applying these figures to all dredging enterprises in Sewmd Peninsula. 
It should be remembered that such law operating expenses are possi- 
bla only under particularly favorable physicd conditioon All the 
ground to be dredged ww carefully testedin advance of actual mining, 
and the area and extent of permanently frozen ground outlined so that 
it could ba avoided. Most of all, however, sufficient8 mreage was 
obtained to  last out the life of the dredge By attention to this last 
detail the amortization charges per year were greatly reduced, for it is 
evident that such charges are much lower where the instalIation will 
have a life of ten years than where it will have one of only five years. 
In the case of the dredge in question the company, according to 
~ickar'd, controls 4,000 acres, of which leas than 100 have been 
dredged out in tha'three years that the company haa been operating. 

Still another fact that hm contributed t o  the success of the work at 
this point has been that the bed rock aver the larger part of the area is 
schist, which is much more easily excavated than the hard limeatone 
whch can be handled o ~ l y  by very powerful dredges. 

The geology of this part of Sdamon River is wmplex. Near Rock 
Creek the bed rock is schist, but its direction of dip and strike is ~miap 
ble. On the east side of the river the rock is a light-colored chloritic 
schiat with amall dark specks. In places it shows small pits which seem 
to have bean formed by the weathering out of crystals of iron pyrite. 
But on the opposite side of the river the schist is light silveq in 
color, has abundant mica, and shows many parallel quartz stringers 
hnd calcite veins. The dip at these two places ie. in almo~t precisely 
opposite directions. Farther upstream, nearly opposit,e the rnoutl~ 
of Jerome W k ,  the lmd mck is a calcareous schist which in places is 
practicalIy a pure limestone. Still farther upstream, in b i d s  oppo- 
site Morrtn Creek and ex tending as far as Johnson Creek, me ledges of a 
heavy, massive bluish-white limestone. It is believed that the con- 
tact between the limestone runs very nearly through the ground that 
is being mined by the dredge. Whether the contact at this plrtce is a 
normal depositional cantact ia not definitely knofim. It isbelieved, 

- 
P R I C ~ B T ~ ,  T. A,, D w i n g  mi the Seuvarrl PenIwuta: Mln. rind kt. P m ,  mi. 87, 11L08, pp. 734-743. 



however, that the contact is marked in part by a fault. This is sug- 
gested by the lack or relation between the strika dict ion and the 
contact. On the other hand, the pmgremively mom caEemmus char- 
acter of the ~chisL9 = one approaches the rm tact ~ u g p s t s  conformable 
refstions between the two, such aa hm b e ~ n  pointed nut in ot-her parts 
of the field. The significance of the Pimeetme-schist conkt  as a pmh- 
able locus of mineralization has already h ~ e n  sugpsted (pp. 141-1 42). 

All thc observ-vationa recorded ~ b o v a  eoncnming the character and 
distribtztion of k c 1  rock in t.his portion of Solomon River have been 
bawd upon ledges which appear in tho bluffs of the atream. Tho 
depth of tho gravels, as previously stated (p. 105), seldom exceeds 80 
foet. It would appear, therefnrr, that a narrow roek-wslled canyon 
was cut and subsequently fillptl, anti that t,he vaIues occur with 
deoper gravels near bed m k .  The bed rock at the Three Friends 
Company's dredge is n mries of ralcareous schists, sufficiently decom- 
posed to permit the tlradge to pick up 19 to 78 inches from the top. 

Ths pawls are all nppttrently of local origin. Owing,however, 
tm the larger m a  trihut.ary ta this pwtrt of the river, t.hc rock hag- 
rnents &long to wicl~lg ditferont kinds of rock. No granite was wen 
in any of the gravel, ~lthough searched for. The only cEou btfully 
foreign material w m  found wm some magnetic iron or magnet- 
its, which, owing to itEl great weight, collects in the duice boxes. It 
wrns probable, howev~r, that this minersl, ~s well as the other 
meterial found in the c m k  placers, is of local origin, although the 
ledges from which it was deriwd have not bwn actually observed. 

Tha e l r i  appean to be found mainly in the lower layers of the 
gravcl, ~lthough colors may be found practically fmm the surfam 
down. Most of tho gold which was wen waa in r ~ t h e r  thin platy 
scalw of a bright color. Few nuggets of any size  have been found. 
In a letter one of tho owners of the Thm Friends property, W. L. 
Leland, makes the following statements: 

Them am ¶our different runs ot p l d .  (Sno i s  fie ordinary mooth wmh p l d  that 
you pnerally 6nd in the stmume ot the Sewad Peninmh, and, jitdginpl Imm itn 
color, I believe t b t  it. is of U T I U P U ~ ~  finmw. There j a  nnt v e q  much o t  this kind cjf 

gr~ld. Perhaps 1 per cent of the gnld i s  ut coarrre nature that balr appmntly Iwen 
carried atme distance in the original m k  in which it WM formed. In mnny inntanres 
t,ha quarts hxs partly dimppaml and the where the quartz pmbnbly wae is 
filled withamrtofoxirle-irnn mpt. Themare~pataontbapld thatwil lamalpate;  
hawever, it will not mnlt in guickniiwr, oarior to the adhering quartz arid the iron 
rwt. The majority of the gold where we are dredging ia  fine (not flour plrl). What 
E mesn by this i ~ ,  you can readily nee and count ewry M ! O ~  with the naked eye, and 
by miug a poffetful ~ I I Y I R  it i a  ~eldom that you can find any additional colorer of flour 
p l d .  I t  is the mdinary flake-wmh fine river gala. Thm them in a conaidetable 
quantity of quaw thin colom of gnld. + " Another ~ u l i a r  thing about thie 
c k n f  gold is that all nl tho p i n s  am about the Rame siee. r i a  an eetimate, would 
gap that they are each about one-fiftieth of an inch squarn and aru thick M ordinary 
writing papr. 1 h v e  never noticed tbis peculiar ehap of p l d  ebewhere. I h e n  
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we take p b a  to remove all the shot snd bullah from the emelgam befow melting, 
our gold nrne $19.02+ per  aance. 

Iwould judge that 95 per cent of the gold w e p t  by the d d d n u  pmeea is in maller 
pi- than 3 grains in wemt. Out of a cleanup of, ms, SE0,WO 1 wauld oetimate that 
there would be $40 or $50 in nuggets weighing h m  $I t o  512 each. T h p  nature of 
the nuggets is m q h  a d  m m I y .  * " 

Mouth of J m  h k . - A  sbart distance above the mouth of 
Jerome Creek, on Solomon River, a srn~ll amortnt of mining low- 
bench gravels was done in 1908. The bed rock at this place is a 
few feet above the level of the river, ancl is of n yellowish, somewhat 
calcareous character. It is overlain by about 12 feet, of wcll-rounded 
waterworn gravels, the largest pebbles of which me from fl to 8 inches 
in diameter. All of the gravels are frozen except where sxpoaed by 
surf ace s trippings. Throughout the greater thickness of theso beds 
valuable hemy minerals .&re almost entidy wanting. N C R ~  th6 
base, however, there seems to have been a dight concentration, nntl 
eome pay gravel is found. Together with the gold in the concentrates 
is a largo amount of magnetite and ilmenite and ti small amount of 
garnet. Water for the development of this ground is delivered fsom 
the ditch on the east side of Solomon Biver intaking on Big Hurrah 
Creek (see p. 219) and is carried by hydraulic pipe to tho p i n t  where 
it is used. This place is interesting, as it gives an ,insight into the 
character of the gravels that form notable rleposih d o n g  h1umorr 
River as far north as Quartz Creek. 

Morm Gulch.--On Iforan Gulch, a few h n d d  y mds from Solomon 
River, an outfit of two men in 1908 hydrsulicked bench gavela which 
wemed to  be more closely allied to Solomon River than to Mooran 
Gulch. In t h i c h e ~ s  the psvels show considerable Ewal differences, 
but the averaEe is about 9 feet. In wction the nnconsolirlated 
material conakb in the upper part of muck and vegetation; this b 
underlain by layers of mow or less clear ice mixed with muck; and 
this ia underlain in turn b_v 3 or 4 feat of well-rounded gravels resting 
on a deoomposed-schist bed rock. Exploitation at this place has 
failed to reveal sup rich ground, but it is a question whether the 
mining methods practiced map not. be responsible for the slight 
returns. No drain  AS been carried up to the workings, and it is the 
prtwtice to pipe the g~sveIs into the slrJce boxes through a large pool 
of standing water. Furthermore, bed rock is desned only with the 
hydraulic nozzle. Owing to these two methods of work, it seem 
highly probable that a sham of the values is not recovered. Water 
is delivered to this ground from the ditch on the eastern side of the 
Salornon River valley, intaking on Big HurrahCreek. Work was in 
progress at this place only during the latter part of 1908. 

A bwe Johnam QeGEch.4wt above Johnson Gulch, upstream from 
the Three Friends Company's property, another tiredge operated by 

40609-Bull. -10-11 
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a different cbornpany was installed during 1908 in the ~ h o r t  space of 
swen weeks. It wm not a new dredge, having been originally in use 
near HopeJ AIaskrr, but it had seen so little service as to be practically 
as good as new. Almost the entire fk t  part of the summer was lost 
frorn actud productive work in assembling the dredge, and it was 
after September before mining began. Work was carried on until 
the close. of the open season, & b u t  the end of the third week of 
Octohs, and a large amount of graw1 mas moved. The chancn of 
comparing thia dredge, which is of the Risdon typa, with the moclifi- 
cation of the Bucyrvs farther downstream, is exceptionally good, and 
sl~ould afford considerable data for s rigid examination of the efficiency 
of each type. 
In operation the 5-f00t buckets raise their load of gavel to  the 

love1 of bho upper deck of the M g e  and damp it onto an inclined 
plate which directs the material into a revolving tromm~l. The over- 
size from this is discharged into Rat pans wliirh form a bucket can- 
voyor, and t,he tailings are stacked at t.he rear of tlie dredge. The 
fmer m~terial, aftar passing through the screen, is fed to tablea cov- 
orod with cocoa matting on which are laid expanded metnl rBes. 
No quicksilver ia msd on the tables. The greater part of the gold 
is caught in the upper part of the tables, but tho lighter matckital after 
it hns left the tabIes is carried in a gluice with riffles, ant1 a smaII 
additional saving may thus be effected. 

According to Rickrt~d,~ the actual operating expanse at thia dredge, 
witllout allowing for depreciation, interest, or amortiaation, is a little 
over 143 cents per cubic yard. The ground has not been camfully 
prospected in advance of mining, so that no stabmont of t h o  nvcrage 
tenor of Qle gravels is pmsihle, It would aeem, howtvor, horn the 
fact that the values Pie rnainIy ki the  Iower layors and on bed rock, 
that tho hancial success of the enterprka depends in large measure 
on the efficiency of the dredge in cleaning the beti rock, which over 
a portion of the area, to be worked is a hard limestono. 

-Mouth qf ShDvel Creek.-The next locality upstream where placer8 
have been worked is near the mouth of Sllovel Creek. In 1903 Collier 
reported that a steam shovel was hing used to develop the ground 
both in the Solomon River bed and an the Rt l t s  ettst of the river. 
The gravels at this place are a b u t  0 feet deep and consist of pebbles 
of p a t  variety, an of which seem to be of bcal o r i k .  Most of the 
bed rock is a very dark schist. mere are, however, limestone are- 
in which it was found that the shovel was not so serviceable. as where 
achist occurred. On top of the bed rock is a. layer of clay, on u~llich 
the greater part of the values were fount1 . Tt~is clay pmved trouble- 
some for the economic treatment of the ground, far it clogged the 
trommels and thus prav~ntad the distribution of the gavels. Pur- 

a R k M ,  T. A., hed@ng on the 8 t w d  Penimuh AUn, and hi. P m ,  vol. W ,  tso8, pp. 7%e740, 
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ington stated that in 1904 work was stiU in progess at thk place. 
According to hisr roport, the cost of aperations was about 50 cents a 
cubic yard. In the season of 1904 the dredge worked about fifty 
days of twenty hours each. The shovel proved effective, but the 
ground handled wets r~ther emy to  mine, for it was not permanently 
frozen. The sea~onal frost, however, lasted until the middle of July, 
sa that about a month ~ n d  a half was lost at the beginning of the 
season and mining work ceased early in the fd. Tbs gold was very 
irregularly dirtributed and occumd in a pay streak which in p l m s  
wm 200 feet wide. No estimate of the average tanor of the ground 
was obtained, as it was &ported that the values ran-from 30 cents 
to $12 a cubic yard. 
In 1905 this property was not being operated and the shovel had 

been removed to  a near-by bench claim. (See p. 172.) When the 
region was hastily traversed in 1906 no mining was being done near 
this place, and the shovel had been removed again, this time to one 
of the near-by creeks. In 1907 and 1908 no work wasr in progress on 
the main river near the mouth of Shovel Creek, and much of the old 
work had bcon obliterated. 

BOLOPON ITVER, RHQVEZ TO QUARTZ CRBEKB. 

Between the mouth of Shovel Creek and Quartz Creek the gravels 
have W n  exploitad, but so far the cl~ims on the benches seem to ham 
yielded better returns than the present river paveh, whero only a 
amall amount of gold has lseen won. 

H d h  of Pmny C~tee7c.-In 1903 Cofior noted that near the mouth 
of Fenny Creek dx men were employed mining the gravels of Solomon 
River. Pans reported to run 30 cents each harl been found, and about 
100 feat of the valley"floor had h e n  prospected. h 1906 this portion 
of the river wan visited after the h e m  up, when dl work hati been 
ebandoned. 'In 1907 there was some mining of the creek gavels near 
this place. Work, however, did not begin until rather late in the 
~ s s o n .  The river was kept out of the cuts by the construction of a 
wing d m  of sacks filled with gravel. About six men were e,rnployed, 
but no estim~te of the production was furnished. The gravels arc here 
from 5 to 8 feet in. depth, and the values are found near bed rock. 
The bed rock is mainly limestone, though in places there ere bands of 
silvery chloritic schist. The false clay bnd rock which had been noted 
in places downstream was practically wanting. The gold was, as 
usual, rather flat and flaky and of the bright river-placer type. 
Somewhat farther upstream a section of the gravels in the flood plain 
showed 2 feet of muck and 5 feet of river-washed gavels resting on 
block graphite schist bed rock. A large amount of work has been 
done dl dong this portion of Solomon River, far pilw of tailings, 
abandoned sluice boxes, etc., are seen on all sides. 



Betwwn Shovel Creek md the mouth of Qunrtz Creek on the main 
r iv~r  four c a m p  wprr working during 1908. One outfit of only two 
men wm mining low-bnch navels  bout a quarter of a mile above 
tho mouth of Shovrt Crcek. Water for aluicing w i r ~  delivered by a 
gasolinr. pump. The v~ lues  in this p u n d  arc reported to  be low 
and the return8 th~mfow were probably  mall. 

Farth~r uptrsam and only a short di~tance above the month of 
Penny Crcrk MI outfit lias b e ~ n  mining bench gravels west of the river. 
The privels nre &bout 10 fwt {kt-p. hll .of tha upper gravel is well 
worn and tho e o b h l c s b n ~ ~  ~ r o  smooth and ~ u n d ~ d .  Red rock, so 
far as P X I K ) S C ~ ,  is Iirn~ntOnn which ig much firnured as well ss diwolved, 
Tn one plrrco n potholn nt lemt 8 f ~ e t  d ~ p r r  thrrn the averw level of 
tho bad-rock BUT~WA harr been dimlvod in the limestone. At time of 
vi~it  n t t ~ m p t ~  to prospect this pothalo had not sucCAPded in rewhing 
the bdttom, but w far as t h ~ ~  hnd gone had failed to wveal any work- 
able eurifomus gsev~l.  For tho finst one hundwd or so feet from Solo- 
mon Rivor the FEVP~FI were complottly thawed1 and it was only alter 
ptting in ilbnut 150 fwt that fmmn p u n d  wm struck. .% far gs 
could bn drt~rmined, tha n p p r  pnvele contained sn small an amount 
of gold that for mining p u r p e s  they may he conslidered barren. 
Naer the bottom, however, a p ~ g  ~ t r e n k  nf 1 foot of sand and gravel 
w w  encountered. The values nre not limited to this thin layer, for 
gold haa been found penetrating the cracks and crevice of bed m k  
to  a depth of at  l~ii.qt19t 4 fwt. It is the prrrctice at this place. to duics 
of f  the upper pavels and then to  ash the psy-streak gravels and 
take up by hand from 1 to 4 fwt of the br3. m k .  The pay streak is 
not only thin but also namw,  for it ~ l d o m  hw a width of over 30 
feet, ant1 15 to 20 feet would probably be a b u t  tho average. Water 
for sluicing iR fumbhed by the! ditch already noted on the east side 
of Solomon River. 

MEwuth qf Quartz Wk.-Half a milo b l o w  the mouth of Quartz 
CrePk a partj* of 6 ~ 8  men took advantap of the exxceptionellp dry _ sewen of 1908 and have been lnining in the h d  of Solomon K~VPT.  
The river harr been turned aside and small areas of the old b d  have 
been surrounded with sod d m  covered with canvas to keep the water 
out. Bed m k  in the eastprn part of the dab is limestone, but toward 
the w w t m  side of the vdey Aoor it is schist. The gravels are thin, 
nowhere exceeding 3 feet in thieknesg, and ttre probably more or l ~ s s  
thoroughly set in motion each year by the stmam. In conmquenc, 
the values occur almost entirely on or within bed rock, so that it is 
n-av to take up by hand from I to 3 feet of the limeatone to 
recover the gold. ,9E1 of the gold from this ground is coam and 
ahows but d g h t  evidence of having traveled far. In 1907 a $150 
nugget was found, and in 1908 B $70 one was taken from near the 
bed-rock surface. The latter waa not very bright gold m d  had a 



great deal of quartz and schist attached. From the charwter of the 
material wociated with the galti, it was evident that the n u w t  harl 
been derivsd from one of the older much-contorted quartz veins 
occnmhg in the chloritic schist that forme a part of the Solomon 
formation. The smaller pieces of gold are almost invariably bright 
and show no tarnish or rust. This ch~rtracter is in part duo to tho 
kind of bed rock on which they occur, for it is a notabl~ fact that 
wldom in a region where limestone forms the country rock in the 
gold discolored. 
An old dredge that for two years had been lying abmdoned noar 

the mouth of Big Rum& Creek was msurrected in 1908 enti placed 
in c o m i ~ i o n  a short distance below the mouth of Quartz Cmk, 
It is a smdl affair with four pan buckets. Power is fornish~d by a 
gasoline engine, the water being pumped hy a Xhbch and n 3-inda 
pump. The larger pump d ~ l i v ~ r s  the water for the main line of 
sluice boxes, while the smaller is usat1 on tFle so-called "slough-over'" 
frt~m the bucket line. Hungarian or pole sZEm a m  nsed in the boxes, 
alid m o ~ t  of the gold is caught in the upper half of the string, ITnfor- 
tunately, the machine is not strong enough for the work it is ca1M 
upon to do, and mnre than half the *.ason was lost in m a h g  repairs. 
Red rock in the eastem part of the claim is Iimestona, but in the 
western part schist predominates. Most of the mining is be& done 
on the western part, for the dredge is not capable of cleaning the hard 
limestone. It is estimated tha t  t.he dredge c m  hsnde 400 yards of 
graveE a day, but this m ~ u m  is seldom attfiined. 

Just p a s t  of the last-mentioa~d dredge near t.he mouth of Quartz 
&ck bench p u n d  at slight elevation above the rivw has been 
dev~FopecZ nn a small scde. Bed rock is limmtone, in places much 
bmciated, The gavel here and there is 10 feet thick and this has 
allowed same winter work bp drifting. Xo well-worn gold is found 
on this claim, all the pieces heiw chunky m d  often of c o ~ d e r a b ~ ~  
value. The largest piece was worth 6250. This heavy gold seem 
to occur near the contact of the Sowik limestone ~ n d  the SoIomon 
sehiit. At thie place the bencll pave!s nrp often cernen~d. Both 
iron and Fmo form the cementing material, and in a few instances 
p l m r  gold has bem found in tho midst of the cement,. Owing ta 
the cem~nted character of a part of the gavel some gold iR undoubt- 
edly lmt in sluicing, for no ~tternpt is made to break up the aggIom- 
~ r a b ,  and so the pieces roll through tho sluice bnxes. Whsrem 
tho p a t p r  part of the goEd on thie rlaini is bright, that occurring in 
the pI-s where iron-baring solutinns are prpwnt is rusty and d l  
not ~malgamate. 

.Urnost tlirectly above this bsnch ground, but at a samewhat 
geat.er distance from tho river, are othor woll-made ~ a v e l s  which 
exhnd at Ieast 50 feet above Solomon River. The highest gravela 



are well exposed in an artificial cut for a ditch on the nose between 
Quartz Creek and Solomon River. The gravels are well rounded, 
and some of the pebbles are 6 or 8 inches in diameter. Frqnents 
oi dl kinda of Inca1 rocks were noted, Green~tono, black schist, and 
limastona are most abundant. Nearly 100 feet in elevation above 
the cut there is a prospect pit, but the fragments thrown out from 
it are mostly angular, and show prwtical1-j- nn water rounrling. No 
values havo been nbtaind from the place. A IittIn lower than the 
high& c p o w r o  of water-worn gravely n prospect pit h f i ~  bean sunk 

, on n terrace of Quartz Creek. All the debris on the dump is schist, 
mostly of the d ~ r k  variety, which is heavily iron-stained. The 
material is rather irregular, but Iwks like river wash. From the 
co&uratian of the roc-k Aoor on which these gravels rest, it w-ould 
seem that they occupy a fitream-cut channel, for ledgea of limestone 
rise above the level of the gr&velu both t o  north and ~ o u t h .  

80t010N RIVER, QUhRTZ CREEK M BLO m A A  CREEK. 

The earliest work on Soiomon River wm an the Discoverg. claim, 
near tho mouth of Big Hurrah Cmek. Richards~a,~ who visited the 
region in 1900, s t a t ~ s  that in 1809 about $150 w a ~  taken out by 
thke men, who worked lew than two weeks in prospecting the river 
mavels at that point. At this claim the Solomon River flood plain 
is 600 to 800 feet wide, and although hetl rock in the river rises to 
within I to 3 feet of the water, the flood-plain deposits here and 
there on lci ther side show 6 to 8 feet of gravel. No productive work 
was done on this portion of the river in 1900. In 1903 a dredge 
h d  been built and had been in operatian more or less successfully 
for Borne time. The buckets had a content of a h u t  1 cubic foot 
each, and the dredge was estimated t o  have a capacity of 400 or 
500 yards a day. The gravels t,tlat were m i n d  were creek gravels 
from 3 to d feet thick. Pans taken from areas which were known 
to be especially rich gialderl Collier 3 or 4 cenb to the pan. Thia, 
however, is believed to have been above tho avenge which could 
ha obtained in actual practice. The gold is reported to have been 
rather coamo whsn cornpard with the general run of Solomon River 
gold. There is, howeyer, considerable h e  golrl mixed with it, and 
it is auggegted that the coarser gold may have coma from the neigh- 
boring benches, where nuggets valued at over $100 hws been found. 
The finer gold may have come from longer distances within the 
SoIomon River basin. The gold is of high gade or fineness, mint 
tissqs reported by Jhaks giving a fineness of 0.905. Soma difficulty 
w~ experienced in dredging because in p k e s  permanently fro7~n 
ground was encountered. The distribution of the frost wss not 
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r ~ l a r ,  and i t  WI~R f a t h ~ r  I I ~ I I S U R ~  tO ~ P Q R B ~  gravels so near tho 
river. In 1904 this drc~lyt! liatl rnttved sometilmt tlnwn the a t r e m  
from its position r~pnrtetl in 1903. Tn 1906 and 1807 it had ontirely 
ceased operati011 on the main r k r ,  hut in 19OK it wns be in^ usewl at 
the mouth of Quarts Creck. 
In 1903 there w~ somc work being done about rt mile below the 

mouth of Big 'ETurrah Creek, on a low bench. The gravels at th is  
point shou-etl a section of 4 or 5 f e d  OF muck anti a n d  resting on 
about 4 feet. of pap gravels, which in turn were on R much-~hattered 
limestone bed rock. TIIP pap penetrat~  bell rock to surl~ n dis- 
tancc that it is often npcekqaiy to take up nnd c lan  3 or 4 feet. 
The golrI is describotl by Cnllirr consisting of iboarse nuggets mixed 
M-ith fine goltl, all of wllich was worn smooth nntl contsinrd little or 
ho quartz. T ~ R  width of tho pay streak was albout 200 feet. The 
bed mck is 7 or 8 fcat a b n v ~  the nomu1 river level. 

In 1907 there wha some work being tlonc on the benchm a little 
mare than A mi10 bclow Dig FItlrrtlh Cre~k. The g d t l  u-as mnatly 
coatae, N u g g ~ t ~  wcrfl? from R SCIV dt)Ilam t(l $200 and over have 
been found. The grnvel~ ant! rnrering fmm the surface down ta 
bed rack nra allnu t H Feet tilick, ljrit otlI:r the  Eau sr foot or so carried 
good values. The her1 mrk i~ n lirncsltnne, which is rnl~ch crnrked 
and hurtrtl, RO f hat tl~r p l r i  penctrnterl deep i n b  it and a ron- 
siclernhle thirhaw mud. h(~  taken up nnd cl~merl. Although the m 
bed mck ttnder t h ~  partkular gravels that were heing workdl was 
limestone, P C ~ R  than n dirt h of R r n i l ~  ~~pntrcam it ia  schist. Tlre con- 
twt therefore m u ~ t  be ncar n t  hnnrl, rrnrl suggmb an explanation 
for tho clccurrenrt! of t . h ~  larpe nug~et s  that have heen w p r t d .  

Still farther upgtreclrn fir* t M-0 or t h r ~ ~  c a m p  cstahlished cluring 
1907, all of which hnvo Lern devcllnping henchm at cssentidlp tho 
same elevation. Tho ~ r n v ~ l s  orrrrr nb nn elevation seldom as high 
as 35 feet allove the nnrmal ~ u r f w o  nf Solomon R i r ~ r  and usually 
rest on a bod rock of wl~ita ,  ~iomewhat rqstalline limestone. The 
depth of n~erbunlen is fmm 2 to R fpet, nntl consists of muck and 
tundra vegetation. Thi~ is ~[nclrrlain by clist inctlp water-waqhed 
gravels which anem to 110 of river-matl~ origin. No fragments of 
rocks derived from loroim drainage hnains were mcognixed. T h e  
elevetion of the e ravels tthovo tlta prewnt.atream is so slight tlint 
probably no comiderrrhln drainwe- morlificationn have taken place 
since their formation. Al t h n u ~ h  con~irlerable ontcrpri~le has been - 
shown in the dev~loprnent OF these 1wncE1 deposits, m d  although 
mme coarse goltE hils ham fountl, the production hm not affected 
mitterinllp the output of thr rlistrict. 
In 1903 only ono of the bench tleposits between Quartz Creek and 

Big ITurrah Crwk toas minetl. This mine .rms on the east side of 
Solomon River atrout two-thirds of a mile bnlow Big Humh Ckeek 
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Three men were engaged at this place, a;nd the method of mining 
was by drifting from a ~erticfil shaft. Water for sluicing is fur- 
nished by a mall gasoline pump which takes water fmm sol or no^^ 
River. The pay gravels are hoisted by a gamline engine, and the 
bucket dumped by the man attending to the sluice boxes. Bed rock 
is a heavy, white, much-fissured limestone, in which the gold has 
penetrated t o  a considerable depth. No values are found in the 
upper part of the overlying gravels, a d  as the ground is solidly 
frozen, the drifting method is applicable. No statement could be 
obtained as t o  the tenor of the ground, but from the fact that the 
work has bean continued far several years, it would appear that the 
reaults were satisfactory, 

BOLOION RIVER ABOVE BIG HURRAH CRRBE. 

Between Big Hurrah Greek and East Fork no mining of stream 
gravels was in progrew in 1907 or 1908, On all sides, however, numer- , 
ous evidences of previous work were found, but the methods em- 
ployed Bad apparently heen those of the prospector rather than of 
the producing miner. Tho ground, however, would seem to be 
promising, for black carbonaceous quartzitic slate similar to that 
occurring at the Big Hurrah mine forms the bed rack for a 
considerable portion of the rlistance. This schist is frequently 
intersacted by quartz veins which belong t o  the same series that 
have been found at other places to be auriferous. There are many 
exposures of the black slate in tho steep walls which mark the limits 
of the slightly filled valloy. Tho flood plain in places is 500 feet or 
more in width, ttnd the depth of grsvels varies much, but is seldom 
aver 6 or 8 f e t .  In other places, ho~ever,  the flood plain ia con- 
tracted to only a, few score leet. The river is frequently *lit into 
two or three channels, with islmtlu of gravel betweon the different 
branchaq. Limostona is practimll~ abaent in this part of the river, 
though it caps the hills to the west.. 

Near the mouth of East Fork a b m d  Bat in which the gravels 
are 5 to  8 feot thick was worked in 1903. Collier states that the 
gravels rest upon a schiist and limestone bed rock. The gold is fine, 
flat, and mooth, and is said to be uniformly distributed. Tha 
gra~els are reported to carry upward of 8 1 s yard, but thia estimate 
has not been verified. Just above East Fork an outfit of five or 
six men were mining week gravels in 1907. Work began here late 
in the season and stlopped early in September, so that the gravels 
were probably of low tenor. Nmrlp opposite Jones Creek n camp 
was est&lished and sonle prospecting had been done. The amount 
of work accomplished was, however, small. Stdl father upstream, 
near the mouth of Winnebago Creek, three men were handling the 
grm-ds with a two-horn scraper in 1907. T h e  gravels were on 
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the weatern bank of the river and were slightly atom the level of 
the stream. In this part of the coursa the stream follows the amtarn 
side of the rnther narrow flood plain, leaving a flat 200 to 300 feet 
wide. Thia flat is probably overAowd m u d p  during the spring, 
and even Eater in the season during heavy rains it is in larger part 
covered. The gravels are eo little decomposed that it is probable 
they are frequently trmsporterl hy the water, The gold is reported 
to be on the whole fine, nnrI fcw nuggets of any size have been foand. 

Between winnebago Creek and Coal Creek,m mining was in prop 
resFc during the two yeam in which the area wm studied by the 
Geological Survey, end there are few indications that much work l~aa  
been done here in the pest. The bed rock consists of a series of thin 
dark schist bands in terIarninatetl with limestones, some of which are 
fairly thick. The floor! plain of the river grdually widens toward 
the north, expandii from 200 or 300 feet ncnr the mouth of Myinne- 
hwu Creek to 700 or 8.00 f e ~ S  near Coal Crwk. A large amount of 
work has been done in the past on the gravels of Solomon River, near 
the mouth of Coal Creak. Tho pita IIHVR, however, Jong since been 
abandoned, ant1 Colliar, who visited the region in 1903, makes no 
msntion of any work being in progress at that time. The gravels 
were rather thin and t.lle tenor was ION". A hydraulic elevator'ha~ 
been installed, but not much of the mining mas accomplished by its 
use. The power for the elevntor was dari~ecl from a ditch which 
tapped Cod Creek above Boise Creelr tlatl brought the water to the 
nose between Coal Greek and SoEomnn River, from which point the 
water mas carried in a pipe to tht. dentor .  A head of nearly 200 
fwt wm thus obtehod. 

North of Coal Creek no mining was done on the gravels of Solomon 
River tiuring 1907 and 1008. Three or four deserted c m p s  were 
seen and a few whme pmspectom wore living. Ttiese gravels seem 
to have be~m pretty thoroughly prospactad in the early d a p .  Rich- 
arcison states that in 1900 consid~rable work was done in this part of 
Solomon River. According to Elis report tho gravels in the river bed 
were about 4 feet thick anrl rester1 upon EC cnlcareous sc,hist bed rock. 
The gold was fairly coarse, $3 and 64 nuggets having been fountl. 
The gravels were not, however, sufficiently rich t o  be profitable with 
the high charges that prmiltrd during the earlier days. The gradient 
of the stream is v q  flat, the gravela are thin, and the water supply 
slight, so that the- placers are diiricult t,o hnnclle economicaIly. 
Collier, who visited this region in 1903, makes nn mention of m y  
work being carried on in this part of the river, so it is presumable 
that the time of its productivity was limited to the oarliest years of 
gold discovery in %ward Peninsala. 

Abovo Rig Hurrah Craek the Solomon River lwnches seem h 
have been neglected, and little or nn prospecting has been done on 



them. The relation, however, of some of the side-stread placers to  
the benches of: the nain stream suggest that much more prospecting 
is warranted. In places the side streams show gold values only 
where they cross the Solomon River benches. This fact would mg- 
gest that some of the prwentday creek placers are reconcantrations 
of the older bench g~svels. From the reports of the few prospectors 
who have worked on some of the benches above East Fork the 
gravels were promising. 

Ggnemb statement.--Solomon River itself is not tho only part of the 
basin where placers have been mined. Not only the larger tributa- 
ries; hut also the smallest hillside gullies have been panned by the 
prospectars in their search for gold. While it is probable t h a ~  not 
all the gold-bearing p u n d  has been discovered, it ie believed that 
the streams have beon suficiently prospected to  point out whether 
there is likelihood of finding placer deposits or not. In tlowribing 
the work which haa been done upon the streams the various creeks 
will be t n h n  up successively, starting with the mouth and proceed- 
ing-toward the head of Solomon River. For the present those side 
streams which are flowing on grtlvel tleposita of the coastal plain that 
have not cut ddw-ri tbsir courses to bet1 mck wiU be omitted, to be 
hken up later under the portion dealing with the coa~td-plain 
placers (pp , 207-2 14). 

Tributaries south of #Itweir &c&.--Manilrt Creek is the most south- 
ern tributary of Solomon River which has ~ . u t  its floor down to bed 
rock, The country rock along the lower coume of: this stream is 
Limestone, hut near the forks, threefourths of a mile upstream, the 
material exposed in prospect pits is schist, so the contact between 
the rock is almost precisely marked by the branching d the creok. 
In the lower part of the stream, where limestone is the bed rock, the 
gravels are poorly rounded, ant1 congist alnioat exclusively of lime- 
stone fragmants with a smaIl ainount of geenstone float. There are 
many small springs d o n g  this part of the valley. Practically no 
ground of value has been found in this pmt nf the atrem~. A b ~ e  
the forks along tha southern branch there has been considerable 
prospecting, but no depnsihs of vdue have been discovered. At s 
short distance abovo the forks, however, the stream has not cut 
down to bed rock, and is probably flowing on coastd-plain gavels. 

Two amall streamst Eureka and Rock creeks, join Solomon River 
from the west about 4 miles from the coast. The former stream is 
less than t b e f o u r t h s  of a milts ia' length, and no placer deposits of 
value have been found along its course. On Rock Creek, however, 
some remunerative work has been done. Collier notes that in 1903 
three outfits were mining on Rock Creek. As the entire stream ia 
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only srbout R mile in length, it is evident that filmoat all of the pound 
was occupied. Tha gold is reported to have been of two different 
kinds; one was fairly coarse and formed n small part of the entire 
content; tha other, the Iarger, was in fin@, smooth pnrticlos. When 
this creek was visited in 1907 and 190'4 no work was in progress and 
many of the hnu~los that had been built during tho periot! that the 
pavela ware being wnrked had fallcn into tlrcay. Bet1 rock consisted 
of s silvery-gray schist. From the difference in elevation of bed rock 
near the mouth and in the upper part of this stream it is suggested 
that its present course has heen ~ttained in c~mparat~ivelp rercnt 
times. A Isrge amount O F  shearorl grenrlstone float, heavily iron- 
stained, occurs on the surfaco. B l ~ c k  graph<tic slab frwrnents nnd 
quartz pebbles are abundant in the gravels. The ahsencil nf the 
black graphitic rock in the irnrnrtliate neighbsrhoo(2 ~ u g g r s t ~  that it 
mtby have been deriver! Fmm the cottstal-plain gravels, which prob- 
ably form ths matorin1 over whicl~ the upper pnrt of thc stroam is 
flowing. The rliflercnce in tho r-harmter of the gnltl is also ~ u ~ g o s t i ~ e  
that part may hnve 1men derived from the comtnl-plain gravels, 
while a part may have coma from vcins at no considersbla tlistmce 
from the placers. Prnctically na lhrstono w n ~  found in the gravels. 

At the mouth of Rock Clreek n, device wn3 prartjc~rl tlist has not 
bwn tried elscwht-m in the district. This consisted in running the 
water of the creek through boxes equipped wit11 arnalgmnted rifAes. 
When this equipmmt was seen the amalgam w ~ s  so bright that proh- 
ably but low values hd hoen caught. No information, however, 
wns obtained aa to how long the rifll~s hacl beon amaigmateif, and 
ns it might have b e n  done only R sllort time before, there are not 
~rlcquai~a gmunds for diseu~qing tile rfficienc,y of the method. The 
small amount of water flowing in Rock Creek and consequently the 
slip2vt transportation eflcctcr! wodrl weem to def~at the plun. Suc,ll 
an equipment costs dmast nnthin~ ,  and esn lw, left almost indofinitely 
without attention, so evnn a small extraction of goid would be 
profitable. 
On Jerome Creek somc mining has been done in the pa4, hut it is 

practically deserted at the present time. Some work was still in 
pro- in 1907 nenr the mouth, but farther upstrenrn the shacks 
were deserted and thc pits had been ahandone{] for mcwral yetars. 
The bed rock in the writer part of the lower portion of the rreek is 

. limestone with s few rather n m w  hands of ~ ~ h i ~ t .  h the upper 
part of the cmek the stream is ilom-ing on the gravela of the coastal 
pisin and 1189 not cut down Ella bed rock, hu t chloritic schist is probably 
the country rock. The pay is irre.&rly <listrihuterl, and there is 
both mame and h e  gold. 

S h e 1  Creek a d  its &taries.-Shovel Creek, the next stream to 
the north, and its tributaries have probably contributed as much 



gold as any oi the branchm of Solomon River. The main stream ia 
about 7 d e s  long and flows more or less parallel to Solomon River. 
The geoloey of this region i very complex, and in the different psvts 
many kinds of m k  tue enco~~~hred. The generd f e a m  a m  
shown on the map, Plate VI, htlt there m many smaller beds which 
cm not be ahown owing to the scale of the rhap. Thus, below Wwt 
Cmek for near1 y a mile there is rn alternation of thin lirne~tones, black 
slates, and chloritic schists in rapid auccesaion, and each shows a 
variety of dips and d i k e s .  The complex structure has d r d y  been 
described and illustrated. ( S E ~  PI. A*) 

A short distance ahovo the mouth of Shovel Cmk, on the north 
aide, R flood-pIain deposit at, a slight elevation above the surface 
oI the stmsm was mined during 1907 by a small outfit. The section 
&owed 2 or 3 Ieet of muck overlying 1 foot, to 2 feet of p;ra~els, which 
were reported to run $6 a cubic yard. It is not known, however, 
whether this was the average tenor of the p u n d  or was obtained 
fmm an especially rich portion. The thinness of the pavela in com- 
parison with the thicknes of the overburden makes mining mare 
expensive tllan in deeper gravels. On the other hand, the width of 
the pay streak, which is reported to be over 400 feet, makes the 
ground promising. Water is obtained from R ditch which has its 
intake on Shovel Creek above Mystery 'Creek. In many places the 
gravela are frozen and therefore the cost oi mining is increased. 
Thawing i~ done by duicing off the overburden and allowing the ~ u n  
and air to melt the ground. On account of the small body of graveIs 
melting can proceed rapidly. 

Further upstream ths steam shovel that wm formerly on Solomon 
River is in operation. This machine was moved in 1906 to the 
portion of tha creek between Boston and CradiIEac creeks, and hm 
been rloina mom or less effective work ever since. The bed rock in 
the creek north of Boston C m k  is limestone much h m e d  and 
creviced. nownetream, schist forms the bed rock, With thin lime- 
 tone layers hem and them. The gravels are thin, aver~ging probably 
not over 3 feot. The gold has worked down into h d  rock for a con- 
~idsrsbla distance, and in practice it is necessary to take up from 2 to 
3 feet of hed rock in order to extmt the gold. The pay streak is 
about 200 feat wide, and seams to follow the main valley of Shovel 
Cheek v5rg closeiy, I t  is reported that below Cadiuac Creek gravela 
running $13 t o  $16 a cubic yard .were obtained, but these were 
exceptionally rich. 

Considcrabla difficulty hae been found in b&dling the grsvela in 
this part of the creek because of the mall amount of water availabsble, 
the coarseness of tho blocks of bed mk, and the low gradient of 
the stream. Shovel Creek, from Mystery Creek to  its junction d t h  
Solomon River. has a fall of less than 25 feet to  the d e .  To over- 



PLACER DEWBIT& 173 

mme the mechanical dificultia incident to mining, the o p e r h r  of 
this propert-y has devimd rt scheme which presents many n o d  fea- 
t-. The shovel, i t a  dipper htwing s capacity of about a yard, 
dumps the p v e l s  upon a ~ d d t e  formix! of rsiImad. imn. The 
griddle is a~tatec l  by a cam giving a short horizontal motion. The 
oscillation of the piddle  causes the finer material to shake through 
the openings and tho coarser to move down the slope, so that very 
little water is nwessrtry. The oversize from the shaking griddle 
finally  drop^ into tho revolvjng trammels of different sims sat up 
with a strong pitch. Directly underneath this sorting apparatus is 
a tstriq of sluice boxes into which the hes  pass and are sIuiced, 
finally being dropped ah the lower end of the string of boxes. The 
trommels alsa dischaqe the oversi7a at the lower end. I'ha whole 
aluicing and sorting plant is built on a movable car, so that when the 
pile 01 tuilinp has accumulated to such an extent as to nearly choke 
the apparatus the mackine ia pulled into t f  new position. In thia 
way no rehandling of the tailings is required. Power is f wished  by 
coal. 
No mining was done on gravels of Shovel Creek above the steam 

shovel just described in 1907 and 1908. All along the valley, how- 
ever, are excavations, which show that proepecting has h e n  caITied 
on, but qipmntly the returns did not justify f i~ r t~he r  work. The 
tzibutaries of Shovel Creek have been and still continue to be pro- 
ducers, and most of the goold that hkq come from the Shovel Creek 
basin has been derhed from the creek plmem or the benche~ of tho 
side streams. 

Boston Creek, the most southern tributary, is a very smdl stream, 
not more than half n mile long, with practically no flowing wttt nr in it, 
as the bed rock is limn st on^ and most of the wter  is carried by sub- 
terranean drainage. So deposits of d u e  have been found in its 
bash. A short distance north of the mouth of Boston Creek, on the 
emtern side of the Shovel Cmek valley, is CadilIac Creek, a  mall 
stream only a mile in length. This stream hm been quite thoroughly 
prospected, but no pay gravels have hcen discovered, and the creek 
baa been abandoned. The valley is formed almost entirely of lhe-  
stone, and there is little os no surface water. 

Mgshry Creek and its hrsnches, Problem md Puzzle gulchm, baa 
an annual production of about $30,000. While soma of this is still 
derived from the presentday crp.ek gravels, mast of the gold is won 
from benches. fn  1900 practically na mining done, but in 1908 
Collier reported that three or four outfits of about six men each were 
sluicing &long its course. In 1907 and 1908 t.he moat active work on 
present atream gravels was between Puzzle md Problem gulches. 
Moat of the pound, bowever, is held by a rompany which has been 
engaged in hinging water from the Bonmza Creek drainage over 

.II I 



h t o  Mystery Creek, and it is probable that with the completion of 
this ditch work will be pressed in the region. If  water under head 
can be obtained cheaply, there can be no doubt but that much of the 

' 

present-day creek gravel, which has been previously mined by 
primitive methods, would pay for rehandling on a lmge scale. In 
1907 there wore only three outfits at work on creek gravels in Mystery 
Creek, and none of these consisted of more than three men each. 
The bench gravels of My~tery Creek are very important, not only 

on account of their gold tenor but also because of the employment 
they afford during the winter, when prmtically no mining is in prog- 
ress in any other part of the Solomon-Casadepaga region. This is a 
serious dwwhack, for many of the better men drift away and do not 
return, or if they return get in late in the summer, when the early 
period of abundant water is past. 

Above Mystery Creek a fairly well pronounced bench is observable, 
and it is here that n good deal of the gold-bearing. gravel has been 
encountered. In 1900 Brooks reported that some prospecting htbd 
been done on this bench but that the pay was not as good as in the 
present stream gravels. From 1900 to 1907 this creek was not visited 
by members of the Survey. It was found in 1907 that much mining 
had been done and that the results of the work had been to uncover 
a very complicated rol~tion of channels and -fillings. For instance, 
a shaft starting on a bench at that  pint-35 feet above ths creek, 
passed through 43 feet of unconsolidated material before encountering 
bed rock, although in the new-by creek it was necessary to sink ody 
2 or 3 feet to reach bed rock. This would indicate that an earlier 
deeper channel had been eroded and later jilled ; then that the stream, 
flowing on a course somewhat southwest of the axis of the older one, 
had cut its chann~l down t o  bed sock. This deep shaft shows the 
following section: At the bottom a bed rock of soft, decomposed, 
dark-colored schist ; gravels, 6 to 8 feet; a capping of cemented lime- 
stone wash from 2 to 18 inches thick, made of  ath her angular frag- 
ments cemented by lime; and above, to the top, an accumulation of 
slide and muck. The bench i s  most pronounlced on the northern side 
of the creek, although recognizable also on the southern side. Values 
are said to be found for a distance of threequarters of a mile in the 
bench. No measurements were made by members of the Survey, 
but the width of pay streak is reported t o  be from 100 to 150 feet. 
The depth of bed rock varies considerably in different portions, but 
the relation of the. bonanzas to the form of the bed-rock surfme has 
nrot been thoroughly determined. All the gold from the bench ia 
fairly coarse, and most of it is dark and somewhat rusty. Banks 
pay $17.50 tan ounce for the gald, but it is reported to assay $18.75. 
In form the gold is often wiry, and in many specimens qu&z irs 
attached to the nuggets. 
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On P u d e  Gulch ody one mnn was at work during the summer of 
1907. The gnEd from this cr~ak  is very caarscr md many of the pieces 
hsve quartz attsched. In ulltlpe some of the @ti is wirp. It is 
mpnted that RR 0111 channel Elm fec~111Jy h e n  discovered in Pumle 
Gulch ~t 8 lower levd  t h ~ n  tila pmsen h stream channel. Pmspecting 
h ~ q ,  hnwever, not gone far cntlugh to show whether this old ol~snnel 
carries VR~UAIC or not. Tim g ~ n ~ r n l  rhilrsctpr of Puzzle Gulch gold is 
such that there can not be murh doubt tlu to its local origin. The 
graveln consist of limestone, Mack slat F, chloritic schist, and p e n -  
stone, all of which t o m  Cllc bctl rtrck in rliflrorent parts of the region. 
In 1900 Ricl~nnlson visited Problem Gu1c.h and reported that the 

bed rock for alrnokt the rrnt ire l ~ n g t h  of tlln creek was schist. T h ~ r e  
are, however, Iln outcrops along the crack, and tho only definite 
information concerning it, ER ttflnrd~d by pmspect pits. Richardsun 
gtates that, tlie pnv~ltl nrn as II rule From 2 tn 3 feet thkk, and rest 
upon s much-d~oempnncd h r l  rock. In mining, about 2 feet of this 
dis inteptet l  1)ed mi-k is u~adied, together with She gravels. The 
gold is reported to bn T R ~ ~ I P P  conme ant1 of a briglit yellow color. 
The arnvels aro wportrtl to pny $10 s day to tho ahoval. When 
thia creak was viqit~d in l(rcl7 vcrp IlttEa work w a ~  going on, as many 
of the operators were unab te to get w ~ t e r .  A hole, however, which 
h ~ t i  3)wn uunk on the snuhll~rn siclcl of tho stream at an elevation of 
almot 4.in iwt showed R rnnilitir~n whidl wlls entirely unexpected, 
and is not understood. This #haft wnn 4.5 feet dwp ant1 pk~wd 
throu~h 4 0  feet o f  st.lwtihet1 ~unrl. The dip of the smd appearrd to 
be emt~rly; tliat is, the layers slapctl tlowmtreaa. The sand was 
very fine plnd and suban~alar, wit11 Iine mica dust. Wash gravel 
mmeu*ltnt rntlnded ie found on tr~p of tho sane. This p l - e l  is not as 
a wl~alo well munded. It iq not h o w n  whether any pay was found 
in the snntl. 

Above hlyarg k k  far as West h k  some of the s m d  side 
s t r e ~ m s  have k n  pmspwtetl, hut no sati4~ct0ry mtums have been 
mwived and wnrk u p n  t11~rn has heen ahandnned. On West 
Creek, howover, a mtl clcnl nl work has been dtmo'imtl is being cen- 
tinu~ri ench yenr with satislnctory results. The geolom of this 
rmtk ~ h o w s  a aucmqinn oC different kinds of mck, all dipping we& 
wanl at varying inclinations. Year the mouth them are ledpa el 
~cl i ist .  This is succeeded hp A heavy bluish-white lirneurone, which 
in turn is Fnllowed by Inore rrcl~ist, frrllowed by limestone which is 
rathor thin. West of this Sirnrstone is mora chlolitic ~ c ~ t ,  wl~idh 
axtpnds for nearly three-fourths of a mile and is succeeded by a black, 
very qunrtzoae slate, moch met arnnrphnsad. Richardson st ate9 
that the averwe thirhess of the gr t i~~ l s  in West Creek is between 3 
ant1 4 foct. 111 the lowr part. of tlie creok tho gold is rather fine, but 
increws i r ~  coamncsu towart! the head of the cmek. One nu=& 



worth S3.W was reported to have h e n  found associated with quartz 
embedded in scbist. From this occurrence Rich~rdsan paint,s out 
that there can be no doubt but that the gold in the upper part of 
Wegt Creek waa derived immediately fmm ~rnall voins and lens- of 
quartz in the adjacent schist. Garnot, mwet i te ,  eome pyrite, 
chalc~p~aite, m d  ~rsenopyrite are ftasoci~ted with the @Id. Collier 
reports that in 1903 nine claims were being worked, but that the size 
of the different camps was small, only three or four men being. 
ampIoped on each claim. In 1903 only six claims were in operation, 
but this pmbsbly did not affect the amount nf gold obtained, as 
mining, especially in the lower part of the c m k ,  wlms conducted 
more energetically and on rr larger scale, 

A ~ h n s t  distance n h v e  the mo~tth of Wmt k k  rr a m ~ l l  huoket 
dredge operating on a hack has heen in urn and has handled the 
p u n d  efficiently and at n low cost. It is mtimated that the dredge 
wit1 hmdle 200 yards in t.cn houm, and aa it only requires three men 
on ertclt shift, and as grssoline is used for fuel, the expemes per yard of 
dirE miner1 am low. The ground is iairiy well mllapterl for a Eight 
dredge of this sort, because tho gravels contain few large bowlders and 
are not pennsnently fruaen. Furthermore, pay in the lower part of 
the aroa mined is on a clay false bed rock, so that the dredge is not 
cded upon t o  remove the unclecomposd schist and Iirnewhne which 
forrn~ the true bed rock beneath tho clay. The gravela average 3 to  
5 ieet in thicknew, and the amount of overburden is not p a t .  The 
pay streak is verp wide in the lower part of the stream but mrmm 
aomewhat t o w d  the wwt. In the pay streak the gold is on the 
averwe f i e  and bright. There is who some goId in the upper gravels, 
but the richest portion ia at the bottom. It is mughly estimat.ed that 
the eatha matala1 will run at least $1 to  the cubic y ~ r d .  
The laddor with the buckets makes a cut tabout 20 feet in length 

along the expoaed face of gravels. The duice boxes are on the dredge 
md fire so amqerl that the t a h p  are distributed at the rear, on 
ground which bas already beon mined and wnsequently give no 
diffiuulty. Water for tsluicing trhe gravels is brought in a small ditch 
and carried to the dredge in a canvas hydraulic: pipe. Few diffi- 
culties have been experienced in thus sluicing the gravels, although 
the method adopted was in large measure an untried one. 
On the next d a b  above the dredge on West fie& the graveb are 

. thin and most of the values fire found in the crnck~ and crevices of 
limestone bed mck, which is pried up with a crowbar and carefully 
washed hy hand. Thk is a slow pmcew and the production of gold, 
though probably more thm wages, is small. Still farther upstremi an 
outfit is mining 2 to 3 feet of creek gravels of low tenor. The over- 
burden ia ground sluiced o& and tho gravels shoveled into boxes. ' The 
bed rock is chloritie schist, in places somewhat heavy. 



Farther upstream, where tbe first tributary from the north j o b  
West Creek, a creek placer is operated. This ground has already been 
worked, o v e ~  several times, hut wages can still be gained. The 
wmhed gravela are shallow m d  will not average much more than 2 
feet iL t h i c h m ~ .  T7a1ues are found not only on bed rock but dso 
throughout the gavels. The gold on bed rock is usually mame and 
of a rusty color and is more abundant than in the upper part of the 
gravels. Where the gold occurs in the upper part of the placer it is 
usuaIIy h a  and bright and the tenor of the ground ia low. The bed 
rock at this place is a coarsely crpstallime whist, much liron-stained. 
On the fimt small tributary tn West Creek from the south a little 
work has been done during the last season, but the pmduction was 
amall. 

None of the other tributaries of Shovel Creek up to Rasson Creek 
am behg exploited at the present time, and them is slight evidence 
that more than desultory prospecting has ever been done on them. 
Kas~on Cr~ek, however, especially in ita lower part, was one of 
the earliest producers in the. region. The lower partion of the 
creek is on a much fauIted and smashecl limestone, but the upper 
part, above Lost Creek, iq in a schist ~egion. Some greenstone 
mtlaS0R form part of the divide between Kasson and Butte weeks, and 
float of this rock is common in the gr~veis. The abundance of lime- 
stone in the lower part of the valley causes much of the water to  be 
carried by wbterranem drainage, and for nearly a mib there is no 
water at all in the bed. In 1900 Richardson reports that two parties 
were at work near the mouth of the stream. At that time the 
grsvels were worked with rockers md water was carried from Shove1 
Creek. In 1903, however, when. this creek w-as visited by Collier, 
about 40 men were employed, mcl gravels were being mined on 7 
clainrs in the creek bed. The gold-bearing sediments are described as 
occurring on'a much-frwtured Iimmtone bed rock and as penetrating 
the crevices of the limestone to a great depth. The pay streak, which 
was eonhed prscticdly to the meek bed, had a width of 16 to 100 
feet. The ground was worked by qua?;ing out irregular blocks of 
the Id rock and washing them in sluice boxes. Wster for the sluic- 
ing was furnished by a ditch about 2 miles long which had its intako 
on Shovel Creek. During the mining operations excaratiom pen* 
trsted the bed rock in some plam,to a depth of 20 to 30 feat. 
In 1907 &on Creek hsd relapsed into a state of relative innctivity, 

only a little mining in the lower portion being in prop=. At this 
place there is praetballp no gravel. In placm above the bed rock 
there is about 3 feet of fine sand, much of which is auriferous, hut the 
main values are found in the crevices of the limestone. Pay at this 
place is reported-to be rather fine and well rounded, but the gold that 
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was seen smmed fairly coarse, with nnmemua nuggets. The values 
lue not mgulnrlg distributed, but are found in pockrts and rich spots. 
The vnRvPnnPss of distribution suggests that the gudd has h n  derived 
from R r ~ t h ~ r  local swum. There was no mining on Lost, Topnotch, 
or ~ n y  nl the other tributsriw of H m n  Creek in 7907. D e r t d  
cabins and abandoned d i t c h  show that in t.ha pwt much of this 
p u n d  WM \wing sctively mined. All of the larger tributaries follow 
more or 1-q closely the contact between the heavy limestones and the 
schist@. Jt peems to he t3e general impression of miners in the dis- 
trict that thcre is- still much gnld in these creeks, but the lack of an 
arlequ~to nRtar ~upplp is a serioz~s hsntlicap in w o r k  them. 
In 1908 work was ront.inued on the southern side of Rasson Craek . 

by tl flrnall party that tunneled into the slide of lome rock mm&g for 
a chtinnel. Gravels wem found, but = the excavation was not tim- 
berod cnPing tmk  p l~ce ,  a rnm wm killed, and mining was then 
abandoned. No work wns accomplished on any of the tributaries of 
this stream. 

A Iittle more than rr mile north of K m n  Creek, Shovel Creek 
branches, the emtern fork mtnining the name while the westarn is 
c d e d  Adama Reek. The latter ft ows across the belt of I~eavg lime- 
stone and heads in n ;series of   chi st and penstone hills nam the 
northwestern margin or the Solomon quactrangle. No rninina was 
done on this rmek in 1907, hct the many pits and t h ~  piles of t~i l ings 
along it ~ l l o w  that i t  wm for a long time a producer. Richardson 
reports that in Igaa tho stm~m gavels were mined, hut he was the 
only rnemlms of thc? Sumey who has visited the creek up to the time 
of the pr~sont party. Tn the report of the work done in 1900 he says: 
"The gravrl in the dwnm h d  varins from 4 to 6 fmt in t h i c h e ~ .  
Magnei,itn and game t are a 8 w i a t ~ d  wi t l ~  f he gold, which is both 
c o w  nnd finn. The laxest nugget fount1 on Adams Craek w~ worth 
S4.20. %tvernI $2 nugget.? h ~ v e  heen found. The assap value of the 
gold is $1 9.41, nn otlnre. From 50 to 60 ounce  am said to have been 
taken out {luring twenty days' sluicing on one clnim." 'on@ of t,he 
trihut.aries of Adama Creek am yielding gold. 

On the western branch, the ono mteining the name Shove1 Creek, 
no mining was done during either 1907 or 1908. The main stream 
f low on a limestone bed m k ,  whicmh is exposed at practically all 
pointq and is not covered with gravel. Some greenstone intsusives 
cut the limestone, but the igneous rock, where seen, was not mineral- 
ized. Soma mining. an a srnnll seals hw IWPR done in the past on the 
grnveIs of some of tho trihu tarips fmm t h ~  east. Though the broken 
and ~ h a t t e r ~ d  charart~r of t f ~ a  rock find the number of diflemnt kntls ---- 

m Bmoka, A, U.,  md o t b ,  Ilumlt.I1Bnpc nJ the ram PYm* lnd Nwtm Ray rcBiops, AI.B~& In t8W. 
e w a l  phllnrtlon of the 17. A. oeol. M~smcy, 1901. p. 101, 
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of rock expoaad in a small area would ~uggest this as a promising place 
for prospecting, the returns have apparently not been encour*. 

Tributaviea between Shove2 and Big B a r d  erwk8.-The next tribu- 
tary of Salomon River, upstream from Shovel Creek, is Penny Greek. 
This is a mall  stream that with its main brmch is only 4 miles in length. 
The bed rock differs p a t l y  in different parts of the basin, but, on the 
whole, is a limestone in the lower and upper portions, with whist occu- 
pying ths interrnediata region. Some work was done 0x1 the lower 
p a t  of the creek in 1900. In 1903, when visited by Collier, work was 
in progress not only near the mouth but also for some distance up- 
stream, Conoerning Penny Croek, Collier says: 

The pve1  in eome places re& directly upon broken Limestone bed rock that haa 
h e n  penetmw by the alluvial gold, but more commonly a bcd of clay intervenes 
between the limestone and the pay streak. In a p h e r  2 milw above the month of 
the ereek 2 feet of gravel w u  obaewed reding upon a mightre of broken limmtona 
mi3 clay that had been excavated to a depth of 4 feet. Although the creek haa pm 
d u d  considerable gold since 1900, the scarcity of water nmkm it diEcult t o  work. 
N&y all the gold has been obtained by the rn of rockers, and duicing cmn only be 
done for a few week each year &w periods of heavy min. 

In 1907 there was no m i n i  of stream papels an Penny Creak 
except at the mouth. The gold from the Iower part of the stream is 
coarse. Richardson, in 1900, saw an $18 nugget from this portion . 
of the river, and $4 and $5 nuggets were fairly cammon. On Min- 
nesota, Creek, the main tributary te Penny Creek, no mining was done 
&L 1907. A few prospectors and some claim holders doing their 
annual assessment work were seen, but no gold ww @mduwd. The 
side streams of Minnesotcb Creek, especially those from tho west, such 
as Sapphire, Meddler, and Bear gulches, have been exploited in the 
past and a large portion of the creek gravels turned o w .  

On Penny Creek and its tributary, Minnesota Creek, no bench4 
mining was done in 1907 except in the very headwaters portion of 
Meddler Cmk, a small tributary of Minnesota Creek. Work at this 
place was hmpmd by the extreme elevation and the cansequent 
di&iculty of getting water to wash the gravels. When the property 
was visited much of the work was SO badly caved that no *section 
could be obtained. It appeared, however, that most of the material 
was so angular that it o d d  have been but slightly w a h o r n ,  From 
the character it  was suggested that the deposit was due to weath- 
ering and the downhill creep of material through the action of gravity. 
The p i b l e  occurrence, however, of gravels at such sn elevation 
and with such a relation to the surrounding topography is of so much 
importance in gaining a complete history of the region that the 
qgested slide interpretation should not be accepted without a more 
complete study of the deposit in place. This ground was worked for 

DBIAI. U. 8. C m l 8 m e 7  No. 828,1908,p.227. 



only a portion of the summer, so that it is doubtfulwhether a profitable 
placer has been located. It is currently reported, however, that much 
of the gold which has bean found is very coarse m d  that  most of it is 
bright. 
No mining was done on Quttrtz Creek in 1907 and 1908 except at 

the month, and this work was conducted on the bench gravels of 
Solomon River rgther than on those of Quartz Creek. These deposits 
have already been described. (See pp. 164-166.) 

Big Hurrah Creek-North of Quartz Creek is Big Hurrah Creek, the 
h t  of the large tributaries of Solomon River from the ewt, This 
stream is, of particular interest, for on it is located the only productive 
gold mine in s w a r d  Peninsula. It wm of inhest therefore to nob 
that the  gold tenor of the stream was higher than that of any of the 
other st&ams. It suggests an intimate connection between the 
mineralized blttck slate end th8 production of valuable placers. The 
geology of the creek is shown on the map, Plate VI, hut on such a 
generalimd map that it is impossible to indicate all the smalh variations 
that occur. S d c e  it to say that at the mouth there is a limestone 
which is succeeded upatre= by black quartzme slates which extend 
&B far as Littla I-Turrah Creek. A h ~ e  this creek there is a series of 
achisLq and soma limestones. Much of the divide, especially fwtween 
Tributary Creek and the streams draining in to the Klokarblok, is 
fomerl. of igneous rocks. Big Hurrah Creek therefore flows over a 
great diversity of different kinds of rocks, whose relations show 
deformation and intrusion to have interrupbd their orderly wccmsioa. 

Work on Big Hurrah Creek has been carried on twer ~ince 7900, 
but showed a decided decrease in 1907. Near ths mouth, later in 
the sewn, thsl most vigorous work waa conducted by hydraulicking. 
Two elevahrs were on the ground, but only one w ~ s  in use at a time. 
The gravels, which were on the average 3 to 4 feet thick, were piped 
to the elovatom and sorted. Tho gold was, as a rule, bright and 
fairly coarse. Several nuggets of considerable size, with 'quartz 
attached, were seen. Xone of the nuggets, however, showed any 
of the country rock, such as schist or a l ~ t e ,  adhering, although it is 
reported t.hst a nugget with black slab has btwn found. This 
ground had previousl?7 been mined, but the prssent operations show 
that values may still be.ohtaincd in this portion OF the creek. 
In 1908 hydraulic work was continued on this group of claims 

about half a mile above ths plsra where mining was conducted in 
1907. The unusually dry sewon, however, hampered mining, and 
not so much was accompli~hed as was expected. On this ground 
there are three elevators, hut only one is in use at s h e .  Bed sock 
cansista of black, somewhat gaphitic, very siliceous slate, breaking 
into more or leas rectangular bloch, and is t-ypical of the Hurrah 
formation. A few narrow black limestone beds occur, but they are 
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of alight exhut. Bed m k  is elorneed ody with the hydrauIic node ,  
and is not hand pickod. Wule thb undoubtedIp saves expense, 
there mu& necessarily be a considernble law of gold. It is reported 
that the gold from this part of Big Hurrah Creek is bright and 
medium coarse. It is usually flaky, hut some small nuggeb are 
found. Most of the valu~s oc:ctu nIong the southern side of the 
present creek floor. The northern p ~ r t  of the valley bottom ia said 
ta show only a small amount of p v e l ,  the materid for the most 
part being slide that carries but low valuea. 

Near the mouth of IjntFa Vista Creek R goocl deal of miniag ha8 
been done. The gavels Elere nre from 4 t o  5 feet deep and, as a 
d e ,  rest OR a clay IaIm bed rock. T h i ~  clay afhn consists of m h  
decomposed mica sclust, which in turn is underl~in by mom gravel. 
Collier described the gavel as conaistinq of more or less angular 
whist, some pieces 3 inclles in diameter, rnketl with well-rounded 
greenstono, filled in with finer material ronsisting of mica whist and 
mme quartz pebbles. Except in the small islands in the ~ m a m  
itself, the gravels are overlain by h e  sand and muck. hfurh of 
the fine sand occurring on the surlace has been brought downstream 
from the Big Hurrah stamp mill. The values in this part of the 
creek &re fairly evenly distributed from the sadaco clom, and there 
is no decided enrichment on t.he false bed mck. The p u n d  is 
worked by o r d i n a ~  shovelimg-in methods. Still farther upstrmm 
a small outfit htrs been at  work on meek gravels, which in places are 
8 to 9 faek Chick. The gravels lie on a blue clay which is directly 
above bed mek. T l ~ e  values show concentration nn the GERY layer. 
The p u n d  was reported bp Collier Co run nearly 2 0 cenS to the pan. 
A ahort distance abovo Lit& Hurrah Crock one man waR mining 
in the early part of the summer. The gravela were about 4 feet 
tbick and rested on a schist hed rock. They consisted of pebbles 
of a great variety of difforcnt kinds of mcks. Psy, however, ~ 0 m e d  
to have been of low p a d o ,  for the work wa!q absndoaed in July and 
no further work attamptor1 in tha vicinity. The production t,hem 
fore waa small. Above IIuff Crock two men were engaged in mining 
creek gravels, but information concerning the developments is want- 
ing. The productinn was slight, however, w work did not. wmmenra 
until late and dosed early. No work upstrsam from the junction 
of Tributarg Creek and 13ig Humall Creek was done in 1007. 

Bench mining on Big I-Turrtrh Creek was practically suspended 
during the Bummer of 1907, and only a very little gold, mostly by 
proapechrs, has h e n  taken from the high-level p v e l s  of the creek. 
In the past, however, much more attention has been paid to  the 
gravels which form the benches of the stream. Such benches are 
particularly noticeable in the middle portion of the creek, Colliw 
reported that in 1903 considerable mining was being done on a 



bench claim at the mouth of Lion Creek. At this place the bed 
rock w a ~  overkin by 2 to 3 feet of well-washed gavel  consisting 
mainly of black schist frapenta. An attempt to hydraulic the 
deposit wes m d e ,  but wtrs apparently unsuccessful, as work cIosetl 
clown lurly in the season and wan not renewed. The same bench 
extends along the muth side of Big Hurrah Cwek an$ ahows similar 
chnrtlckm tllmughout, Thus a little h low Lion Creek s deposit 
wm workerl in the p a t  which consisted of several feet of garcl ls 

made up Imply of black, chiefly graphitic schist fragments. The 
bet1 rock is a much clecomposed   chi st. IC was noted that where 
the hlrrck graphitic l ~ y e r  wsa wanting values were also wanting. 
Above tlltr l n y ~ r  of black ~ s p h i t i c  schist slide was 3 feet of p v e l ,  
con~isting of c o m e  3 to 6 inch Ira,ments mixed with day and sand. 

Few al the tributaries of Big Hurrah Creek h m  produceti placer 
gold in the paat, mrl a t  the premnt time none are h i n g  demlopd. 
The onEv place where the work has amounted to much is on Lion 
Creek, a small atmarn l a 9  than 2 miles long, which joins Big Hurrah 
Creek near its head. This creek w m  mined in 1903, when the region 
was visibd by Collier. Ha reports that at the mouth the gravele 
were a b u t  4 feet thick and carried gold more or less irregularly 
distributed from the sulrsce dom. Tlie bed rock is srlmbn-colorerl 
schist, with weathered pprih ruhes, ant1 directly undarliea a 60-foot 
bed of limestone that crogses tho c m k  a t  itR mouth. The schiat 
is much decornpos~ld. Gllier a t ~ t e s  that Jth0ug.h the values are , 
higher on bed rock than in the overlying grnvel, the gold does not 
seem to have penetrateti tlre cracks and crevices to any noticeable 
degree. Upstream from the mouth, near a small gulch corning in from 
the south, considerablo work hm been done, and mining can have 
ceased only a short time ago. The fragments are l a w  and fairly 
smoothed, but, being whist, they are shingly rather than muntl. 
The graveb are reported to have yielded al~out 32 a cubic yard in 
gold. Water power for sluicing was developed by damming the 
c w k  where it passes though a narmw gorge in bed rock. In thin 
manner n eonsiderab1,la pond was formed which gave a nearly con- 
t i n u o ~ ~  supply of wahr during tha aeaaon. 

On Lion C m k  itseif, about 2 miles upstream fmm the mouth, 
con~lidermble pmpecting has been done. An adit 200 feet long was 
driven on tho hed-mck floor under a beach deposit. But according 
to Collier up to f 9015 no pay streak yielding as much as a cent n pan 
had h e n  located, anct the deposit was therefore abandoned and ha~s 
not been reopened. The aurface of the bed rock is almost horiwntal 
and stands shout 20 feet above the water level of the creek. 

Othrr Mmtarics of Sobmm River.-None of the mall  gulches 
which join Solomon Kiver btween Big Hurrah Creek and East Fork 
have produced m y  placer gold Imm c m k  gmvele. Eat  Fork, a 



s t m a  7 d e a  in length, hw praduced practicaIly no gold. This is 
strange, for it runs over rocks s imi l~r  to tho* that appear in the 
basins of productive creeks. From the mouth to Goodenough 
C m k  bed rock is n pnish-ay  cl~loritic schist with much wnkled 
cleavage. Ahova Goodenough Creek, w far as Orphan Creek, lime- 
stones of a dark, nearly black color, Iight bluish-gmy hestones, and 
slates of the bIack quartzitic variety form the country rocks. Them 
are in places broad flats in the vnllcp floor, RS, for imtmca, near 
Matsan Creek, where indications arc iavorable for the formation of 
plkaers, but although the creek has heen fairly tlloroughly prospected 
there have bee? no adequate roturns. 

Above East Fork, the next tribut~ry of Solomon, on which creek 
placers have been mined, ia  Butte Creck. All along the lower part 
of this stream there is evidence of past mining, but in 1908, the only 
work in progress was on South Fork, a short rlistnncc: above the junc- 
tion. In the lower portion the hod rock ol t h l ~  ~ t ream is mostly 
w h t ;  in the middle pnrt it is a I~RRVY Iimcstnne occupying II s p -  
cline; and upstrem   chi st continuew a11 the way to the divide. When 
the stream was visited in the fall of 1907 work hntl bcen suspended 
for the season, but it was evident thttt the bulk of the ~ u m m e r ' ~  
operationa had been on the benches on the northwestern side 
of the stream. The crmk gravela Iiavn, howavnr, been tliomughly 
turned over in the lowar portion of the stream, and it aenms to be tho 
general impression that most of the goltI which cnn ba recovered hy 
hand methods has been won. The mnin valley of Ratte C m ~ k  ili 

heavily filled withwillown, and only desultory prospecting and dcvtilog 
monk of water righta have been done. 

The benches on the south fork of But& Creek are pronounced, ~ n d  
the present stream h ~ b ~  intrenched itself in them, but the amount of 
gold which htls been won ia slight. Most of the work during the 
summer of 1907 was on the western ~ i d a  of t . 1 ~  valley where the 
benches are best preserved. The gravels rest on a mhist bed rnc k nnd 
are shut 8 feet tbick. The surface of the bench does not stand 
mom than 20 to 25 .feet above the level of the South Fork. The 
deposit is f m m ,  and as it is so thin that it must be worked by open- 
cut methods, it is rather dimcult to handle. When the creak wa?? 
visited work for the s e w n  had clowd, but it W R ~  evident from tIta 
hydraulic pipe, etc., lying wound that hydraulicking was anticipated. 
From the character of the excavation it mems thut this method had 
hen recently adopted. Not much bound had been turned over, 
and it is probabb that the amount of gold won was not much more 
than wages for the small number of men that were empIoyed. The 
limestone-schist contact, which is not far away from the deposits, 
suggests the possibility of k$mg good ground near this place. 



No mining wan done on Johns Creek h 1907. Richadson notea 
that in 1 nno about twenty men are report4 to have visited this a m k  
m d  spent a longer or ~llorter time. Water, howaver, was acame, and 
a9 no well-rlef-ed pa!. atreak was found, few of the prospectors 
remained long in the ntigllhrhood. Richardson estimated that not 
more than $25 was t ~ k ~ n  from this creek, and it is doubtful whether 
much more has k n  found since. The bed rock, except in the upper 
portions n l  the valley and in a smalI area near the mouth, is schist. 

Coal Cmek, anothcr of tlra largo eastern hranc.hes of tlre S~lornun 
River, is practically of no oconomic importance. KO mining n:as 
dono an the main stream in 1907, mnd from all the indications no 
considerable work has war  b a n  done. In 1908 the only work in the; 
entire hasin WRB On some creek gravels in the upper pert of Fox 
Cmek, tho fimt smaIl tributary tr~ Coal Cmak fmm t,he south above 
the mouth. The ground bing worked liee near the contwict between 
a serie9 of limeshnas rtnd ~chists, which form the divide to the east 
and north of the creeh. The miners an, l~ampered by lack of water, 
rand only a small production Irom the claim is antic.ipated. 

None of the other tributaries of Solomc~n R i ~ - e r  were mined during 
1907, hult, along many of them them is evidence of previous work. 
Xone of this oarlier work was, however, on mnre than a two-man 
scale, so that the pmduction fmm this part of the rives is small. 
Gold ex&n~Afrom h'wt Gulch, 8 smnll tributary fmm the east 

' 

nhove Jiontans C m k ,  was fairIy raarse and bright and showed Borne 
quartz a ttnched. The difficulty of o btgining suflicicnt water without 
expensive dikh constraction has prevented active d~relopment. 

D~ratrab 8fQlenaent.-The stream plac~ra of Caaadepqa River am 
similnr in most respects to those or Solomon River, btlt, owing in p ~ r t  
to the greater distance fmm mpplics and in part to ths absence of 
thomug11 pmspecting7 the production is less than from the LColomoa 
River basin. The gold values of t l ~ s  gravda of Cmsdepaga River 
were reco,&ed men before those of Chc more southern river, and 
we llave the statement on the authority of Brooks that the Casadepqa 
wss prospected t.o some extent in 1898 and t h ~ t  claims as fsr up as 
Goose Cwek were located in thet,year. In 1898 pm~pecting extended 
farther and farther up the sidg streams,*and a few thousand daIlan 
were won ip the coum of the development. In 1900 the mason wm 
very dry, and this had a deterrent effect, solhat Richardson charac- 
terizes tha year as ltttving been devoted mainly @ tp sontinustion of 
the prospecting whicll had been done in earlier years; hs estimates 
the production as hnving k e n  about $15,000, moat of which waa 
taken from the side streams. h 1902 and 1903 the Cwdepaga 



drainage basin was not visited by any members of the Geologicel 
Survey, and reports MI to de\-elopments are lacking. h 1904 the 
region showed renewed ~ctivity,  but only the primitive pick anrl 
 hovel methods were in.use and the p~oduction was small &nrl came 
mainly from the side stmarns and from benches. In 1905 Mofit 
reported t h ~ t  'only ta srnnll amount of work was bebg dona in the 
Casadepqn basin ~ n d  that most of this was on the side streams. 
mpm the region was t4crite.d in the fa11 of 1906 by the writer the 
genernl impmasion gained was that the work was carried on more by 
individual prospectors than hg settled companies, and that as a result 
of this method the prorluction fmm the river and its tribntariea was 
small. 

When thie region wns studied with more detaiI during the season 
of 1907 tlie impression gainnd in the earlier more rapid rmrvey was 
confirmed: It was iound that the entire number of operators 
mounted to only nbaut 50 nr~d t ha t  few of these were making wages. 
In tho lower portion of the river, from its junction with the Niukluk 
to Fool Creak, no mining work had been done, although the country is 
complotoly stakod and held by grdups of claims. The prospecting 
which was being carried on in this part of the river in the fall of 1906, 
by drilling, fieerne t o  have been unsuc.csasfu1, for the drilI has been 
removed. Thorn is no data, l~owever, t o  show whether the drill 
records failed to  reven4 remunerative ground or whether the price set 
on different claims was rondrlered prohibitive. 
In the Casedepaga basin bonches have heen somewhat more exten- 

sively proepectetl than in the Solomon River region, but few men me 
employed nnd the prorluction is conseqnently small. The evidence 
from past work, howowr, seems to point clearly to  the conclusjon that 
the benches in many places contain gold in paying quant.ities and that 
eucees5ful mining vcnbures only await dcient funds and energy to 
be profitable. All along the main river h c l ~ e s  are well developed 
and form tt prominent, featurn in the landscape. The gravels which 
compose them have h e n  but slightly prospected, yet from the meager 
tasting done and from the relation of c m k  plecm to the benches it is 
certain that some of them carry vnlues. 

A good =tion of the hnch gravels of Casadepage River is afforded 
by a natural cut a h t  an eighth ol a mile above the mouth of Bonmza 
Creek. The gravels at this point am sbout lofeet thick,with the base 
not exposed. The pebbles am almost entirely formed of limestone 
and white quartz,, but t1r.o~ are slsa a few whist fragments. The 
pmvels are well rounded and are very clean. Farther upstream, near 
the mouth of Fool Creek, the graeeb show fewer pebbles of Ihestone 
and the upper portion of the tleposit is gensraI1y covered by a layer 
of rather fine mnd. 
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Foot Creek to Pewlope &ek.-At Fool Creek, on the main river, 
one man has been prospecting the gravela and sluicing enough for a 
grubstake. The gravels rest on bed rock, exposed in the banka of 
the river a few feet above the water surface. The gold is often in 
fairly coarse pieces, nuggets having been found up to  $11 in gold, but 
its distribution is very spotted, so that the returns per yard am low. 
Although no oommercial sampling of the ground was made, it is cur- 
rently reported that the gavels do not run more than 60 to 70 cents 
s yard. Asmciated with the goltl is considerable iron pyrite, which is 
but little oxidized and suggests that  this may not be far from a sul- 
phide-bearing vein. Thh ground ahauld perhaps he claseed ks a bench 
claim, but the very s l i ~ h t  elevation of the bed-rock floor above the 
straam smma warrant for placing it in the creek placers. Tha etevlt- 
tion is so ~ l i ~ h t  that tho pits are flooded whenever there is high water 
in the river. The ground is sluiced with water caught in a small pond 
artificially dammed and ia carried to the boxes in hydraulic pipe, the 
t a i b  being discharged into tho river. The g a ~ c b  are frozen and 
are .thawed by exposure to the sun and air by stripping, without 
recourm to steam or fueI thawing. Near this place another outfit has 
been at work on similar gravds and on mme gravels lying in small 
bars at the side of the stream. The production from this part of the 
river is so mall  as to be almost negligible, except for its importsnce 
in showing that them is gold in the lower part of the Casadepaga. 

Brooks, in f 900, reported that the bench of Casadepqa River car- 
ries vdues where it is traversed by Dawson Creek, and that fine gold 
was found on tl. mica w h i t  bad rock when the deposit was explored 
with test pits. Still fartlier upstream, near the mouth uf Dixon Cmek, 
this sama bench has besn prospected and ia reported to carry about 
$3 a cubic yard iu the IOWB'P portion. The pay streak 3% rather thin 
and consists mainly of irregularly shaped fragmente of dark rotten 
schist which rest upon a more undecomposad schist b d  rock. The 
line of contact between the bed rock and the pay streek is not well 
d e h d .  

Between Dtbwmn and %on c m h ,  in 1907, two c u p s  of o d y  a few 
men each were mining the gravels of a deserted channel of the Casads- 
paga, but the values were reported to be low. The depth to bed rock 
varies considerably in different parts of this channel, but the gravels 
were all of the typical river-wrash charecbr. The b d  ruck inthis 
portion of the river shows considentbie variation in short distances, 
ledges of heavy hestone being interrupted by much folded and con- 
torted micrt, rand cbioritic whist, whichappears to be very thick. Some 
coarse gold has been found, but thee does not seem to be m y  defined 
p ~ y  streak, and the spottsd distrihtion of the pay makes the cost of 
mining too high to be profitable. 



Near Dry Gulch the bench of Casadepaga River i~ aomewhat mtwked 
by the d i m t a d  ~IIuvisl Ian of Dry Creek, whic.11 has in part covered 
the older gravels. Richardson, in 1900, s a p  that he obtained no 
mewsure of the Ulickness of the bench gra~els, but suggeqts that they 
may be as much as 50 feet deep. Shallow prospect pita 8 or 10 feet 
deep have h e n  sunk, in which colors are reported to I have been found 
from the grass roots down to the bottom. The gold is  usually fme. 
Nuggets, Ihowever, worth $2 have been found, and tho ground in places 
is reported to run $4 to $5 to the cubic yard. The character of the 
bench gravels through thia part of the rivers course is somewhat dif- 
ferent from that obtnining in the other portions of the basin, for tlie 
gravela are not so clean ant1 nre more mixed with mud-a condition 
that would seem to  be tius to the alluvial-fan origin already nnte[i, 
Emides mud the gravels contain considerable black sand and garnet. 
Concentration of values hm often taken place on layers of clay occur- 
ring through the depoeit. 
In I907 a prospector's tent wna noted at the mouth of D v  Cmk,  

but it wns apparently abandoned and no work had been done at that 
point in recent years. Upstream from this place as far as the western 
boundary of the Casadepaga quadrangle (abcve Johnson Creek) no 
mining waa being done on tile present ~ t r e a m  gravels. h'ot only was 
no work in progress in 1907, but evidence of paqt work was sliigll t, and 
it is believed that the values ao far found hnve not bean sufLcient to 
induce extensive prospecting. There can, however; be no doubt but 
that pay may be found in t h ~  present-day atmnm gravels where old 
bnchas have been undermined and reconcentration effected, Such 
places should tm carefuIly examined by proapectars. 

Although no recent mining of stream gravels was nohd above Dry 
Creek, some mining of bench gravela was done in previous years abut  
helf a mile above the mouth of Dry Creek on the bench dmadp- 
dmribsd. During the past mason, however, mining has been in=- 
tivo, the ditch has been allowed to f a l  into disrepair, and little or no 
gold has been wan. A section near this point, wl~em the bed rock 
rises cbsa to the eurfnce, shows at the top about n foot of rather coarse 
gravel and sand with very fmh undecornposed nppesmnce. Below 
is a foot of h e  sand and silt, which in turn is underlain by a foot of 
very rusty, wmewhat dwomposed gravel, 

P m h p e  e e e k  lo Moonlight #-eek.--Much acuity has been found 
h~ prospecting the ~;rav~lu of Casadepags, River, because in many 
places they are deep and the ordinary prospector is unable to sink 
to bed rock. All the gravels, however, are not deep, esd the 
variation in thicknew suggests that ths holes strike different por- 
tions of the buried ~tream course. At the mouth of Penelope Cwek 
one of the deepest gravel depomits has been found. The depth te 
bed mck wtu 57 feet, in whieh,distance the hole petrated severd 



different kinds of ofnnoonaolidahd deposih. The upper member was 
a h e  w d  consisting almost entirely of quartz. This was underlain 
by h e  grave! which rested upon 20 feet of blue clay. &neath the 
dmby was s bed of sand and grave1 more than 20 feet thick, which 
rested on another clay bcd. The clay msted on a rnuch-rlecomposed 
bed rockof micgoe011s schist.. AJitt.10 way upstream from Pmdops 
Cmek the depth to bed rack was 20 feet, and near tho mouth of 
S p c e  Creek it was only 8 feet. Still farther domstream the depth 
win increased to 20 feet, but it soon decreased wain, so that a shvrt 
di#&hce below %on Creek it was only 7 or R feet. Half a, mile 
above the mouth of Rig Four Creek the thickness of tho gravels was 
17 feet. In all cases t b m  measurements were to bed rock and not 
t~ false or so-cdled clay bed rock. 

Midway between Goose and Canyon c w k s  a cantinustion of the 
broad bench trenched by the Cswadepaga is reported to show good 
values, but so far has been only  lightly prospected. At thia pltice 
the bench is about 30 fect above the normal w ~ k r  surface of the 
Cmadepaga. Some development n ~ r k  was done at this place in 
1906 and still more in 1907, but aa far no pmduct.ion has heen m d e .  
During tho summer of 1908 a hole 30 feet deep was sunk in the flat, 
but the only materials found wem gravel nnd sand. At a dcpth 
of 25 feet from tho surface, or about 5 feet above the river level, 
quicksand was encountered which wm reported to he ~ i d m  to that 
found on Banner Creck. This materiel wtts not seeninpIace, buton 
the dumps it appeawd to be a hl~lish muck mixed with fins sand. 
The 30 fect of sand and gravels that have been penetrated so far 
have been frozen, and i t  has been necessary to thaw them with s t e a m  
pointa in order to sink, but water is beginning to aeep intu the bottom 
of the sl~aft, so that the ground below is probably not heavily h m n .  

Near the mouth of Monument Creek bench gravels which appear 
to belong to  the s m a  general level as those marked by the broader 
benches downstrean me found. Them have been prospected in 
alight meaaum on thc aouthern side of the stream, but values seem 
ta have been wanting, as work has b c n  abandoned. Late in the 
MaRon in this a m @  general region, but on the northern side of the 
stream and at an elevation of a few hundred feet above the water, 
three men were engaged in exploring some high-level gravels. Pros- 
pecting progressed hardly farther than the preliminary stage of set- 
ting up the apparatus when the region waa visitad by snow, so that 
none of the pound could be examined. The origin and character 
of the material has therefore not been dehitdy determined. If, 
however, i t  proves to consist of ancient stream gravel, it d l  throw 
much additional light upon the past hi~tory .of the region. The 
developments will therefore be watched with considerable interest. 



Nouih of M d i q h t  #~!ek.-Explornbion of the old channels which 
were reported by the writer in 1906 in t h o  vicinity of Moonlight Creek 

;-fsur been abandoned, anti nn work wag clone in 1907. An invest@- 
& of the olrE wor- WRR not ~atisf~ctory, as many of tEre pita 
,bad caved so bndly that inbrprntstion of the charmter of the mate- 

rial was impossible. In the luwcr ruts, hnlnsver, it ~eerned c lmr  that 
the makrial was river wtrsh. Tt would probably cornlate with the 
deposits on the lower hmch of the Cwad~paga, which it. is believed 
can be traced unintsrruptrrlly Imm the mouth of the stream to the 
extreme weskrn portion mapped on tho two quadrangles. The exca- 
vations on the higher levrls, however, were so badly caved and 
exposures wero so poor that it is irnpmrrihle to decide whether tho 
material is waterworn or ~ F I  ~ P P P I ~  slide. There wema to be no 
topographic expression of ~ n g  kind at  this elevation, and the pres- 
ence of old  channel^ at tho level, while perfixtl~ powible, ~eems not 
to have been demonstmtetl. One is therefom compell~d to maerne 
judgment until tho queqtinn is more definikly pmved Ry more exten- 
sive exploration or better exposures. The fact, hawever, that the 
gold valum are reported to he low will probably pmclude any con- 
siderable work on these particular deposits in the nemr future. 

Jfoulh; of Blind Creek.-Near the mouth of Blind Creek, which 
enhn the Casdepqa  about a mile above Moonligli t Creek and a h u  t 
s mile dram the westem margin of t,he quadsangl~, a ~tmngly marked 
bench of the Casaclepaga may be recognized. ,4 number of prospect 
lloles have been driven in this depsit ,  hut the values obtRined were 
prnhahly not sstisfactav, as the p i 8  have been ahandon~l.  The 
rliaractrr of the material thorn out of thew pits seems to be less 
wcll rn~~nded than that which is found in the tmch farther down- 
s t r e w .  The shape of the fragmenh might, however, he due to the 
~hortpr distante that t.hep ]lave trarelcd apd the smaller volume of 
W R ~ P ~  whit11 has been ~ f f e c t i v ~  in t h ~ i r  transpartation, It is sug- 
g~_sted a130 that the angularit' may b~ due to their deposit.ion by the 
former side stream rather than the old main Casadep~a.  

TRlBUTARIER OF CAIADEPACIA R I V E R .  

Bcnrrczl &ufmmt.--Th~ larger pnrt of the gold that has been won 
from the Csaadepaga Rmin lias come from ~ , I E P .  benches and stream 
gravels of the tr ihutav c m k s .  Althou~h prmticslly all the larg~r 
side &reams of Casaclepaga l i i v ~ r  have marked benches dong t h ~ i r  
coufses, Gowe, Canyon, ~ n d  Willow rm~ks are the only ones where 
hnch mining has prnreeti~d to any extnt.  In pwt these benches 
ape those of the main r i v ~ r ,  u41ile in part thcy are the extensinn of 
the p d i e n t  establishctl 11y tho main river up the side  stream^. 
Thus, in the lawcr part of Goow, Drv, and Dkon creeks the streams 
traverse the Casadepaqa bench, but farther upstream there are die  



tinct benches formed by the streams which preceded the p m n t  
streams. N1 the gravels, whether belonging to the benches of the 
main or the side streams, carry Borne gold. The gold b generally in 
h e  smlm and the largast pieces m l g  exced value of 45 cents. 
The gold is of a high degree of fineness, the banks paying $18 an 
ounce, although it is reporkd that it assays $19.50. The concentre 
tion of the vtalues in these benches seems to h ~ v e  taken place mainly 
on thin partings of clay which occur irregularly distributed through- 
out the gravels. There is also some concentration on bed rock, hut 
the clay seams am reported to run on the average h i g l ~ ~ ~  than the 
bed rock. hsociaated with the golrl, magnetite and g m e t  are fre- 
quentlyfoundinfairamounts. Although thegoldis fineand bright, 
it is the genoral impression of proupectors that it hhq not traveled 
far. This determination is in part ba~ed upon the fact that the 
larger pieces, although small, oftcn show fragments of quartz attwhed. 

T&butu&es from the m t h  to Goose Cre~k.--No productive mining 
has been done on the lower tributaries of Cmadepaga River. Puck- 
mummie Crmk, which joins the Casarleprrga a short distance above 
the junction with the Niukluk, is small, anly about 3 miles in length. 
It has been prospected in its upper part and about a mile above the 
mouth. No pay gravels have h e n  dhovered, although colors of 
gold can be raised in every pan. The gravrls am thin, ~eldom more 
than 2 or 3 feet in thickness. The pebbles all seem to be of local 
origin except in the lower part of the creek, where some gravels of 
the NiukEuk River are evidently being reworked by the present-day 
stream. 

Bonanza Creek, or nondike, as it is locally called, ia 8 long etrsam 
which heads in s region where the bed mck is schist, but in ib lower 
course flows acmm s wries d limeabaes. The atream gavels for 
some di~tance above the mouth are mainly fagmenta of limestone. 
The next m a t  abundant pebbles are of quartzose schist, and the least 
abundant are of black quartzitie slab. Practically no gold has been 
won from this stream, and them is evidence of only slight axplora- 
tion in the eastern 4 to 5 miles of its course, where the bed mck' can- 
sists more or less extensively of hestone. In thh part of the valley 
wakr is often entirely wanting, an$ long stretches of the bed are 
simply gravel-floored paths. Farther upstream, where the schist 
forms the bed rock, there has been more prospecting, but thers is no 
sign that the work waa ever remunerative. Ben Gulch, a small side 
stream from the north entering Bonanza h k  about 2 d m  above 
its mouth, has h e n  staked, and a little work done on the gavels, 
which are mostly rather angular limestone fragments mixed with 
considamble schist float. h the bwer p&, Ben Gulch carries no 
water. The p m a t  bed of the stream occurs in the bottom of a 
narrow V, cut in a broader, older form. 



Although p~ospect~ing has been done on many of the m a U  streams, 
such as Nipple Gulch and Little Dixie Creek, no mining has been 
done on any of the side streams unt-i1 om comes to No Man Creek. 
At the mouth of this creek one miner was at work in 1907 for a short 
time. Tile production wns small, and alt.hough the placer was of 
the creek type tho values were probably due to the reconcentration 
of p v e t a  of Cnaadepqa River, thmugh which the lower part of the 
atream flows, The gold ~aIum are probably low and, with the primi- 
tive methods used, barely produce wages. 

Big Four Crrek, which was partIy explored in 1898, was named for 
the four prospectom, Mordsunt, Rlske, Libby, and NeIson, who first 
staked claims a l o n ~  its course. This creek has a length of over 12 
miles. Tho heti rock in most of the upper  ort ti on is feldspathic 
txhist and greenstane, but there are large areas where it consists of 
black slate, mssaive limeahno, and &loritic mhist. The I q e r  
geologic features are represented by the geologic map, Plate VII, 
but there are many details which can not be represented on this 
scale. The rocka of tho bnsin as a whoIe show evidences of the Brame 
deformations am in productive placer firem, and in plams the kind . 

and character of the roch is aho tlie snme. There seems, therefore, 
no reason why pIme,m should not ba found in parta of this valley, 
but, from the absence of mines, i t  appears that no rich ground has 
been located. The distance from any Bourne of supplies, the slow- 
neas of ice and snow in disappearing in the spring, and the high cost 
of putting in the nocassary ditches, e b . ,  have had a retard- 
ing influence on the developrnont of the region, 
In 1907 only one man was mining in the Big Four basin. At 

this place, about a half mile or so above the mouth, creek gavels 
were being exploited. The pavela, howe~er, are so deep that, with 
the odin~ry apparatus a t  the command of the small operator, the 
seepage water can not be k ~ p  t ow t and it is newly hnpsible  ta get 
to bed rock. The gravels werg rather fme and contained inter- 
laminated layers of clay. Fwquently the clay beds have semed for 
the local concentration of gold, and i t  posible to get good prospects 
from some of these less permeable layers almost on the surface. 
The gold from the upper part of the gavels is bright and fairly 
coarse for atreltm goId. 90 nuggets of any size aw found in the 
upper layers. Bed mck has not b ~ e n  rewhed near the creek in the 
lower part of the stream, so it ia not known whether there is my 
concentration upon, it. The general unfrozen character of the 
gavels and their frequent agitation by the overflowing. of the stream 
would s u p t  the probability of finding a greater concmtrstion on 
bed rock. It is reported, Elowever, that the gold d u e s  are generally 
better near the surface than a few fwt below. Such a condition 
suggests thet the p m n c e  of gold in the tap layers is due to the con- 



centration of the particles by the waehing away of the lighter fmg- 
menta, or sand grains. 

D a m n  Creek joins the Cmadepsge, opposite the mouth of Big Four 
Creek. Bed rock occurs dong the Cmadepaga a short distance 
upstream from the mouth of Damon Creek at an elevation of ~svelral 
feet abovo the river. D a m n  Creek has cut thrwgh this rim and 
the Iq-Ievel bencb gravels that occur above. The mining at  the 
mouth of D a m n  C1.e~k is being done on both the creek and bench 
gravels, but, henuse, the two are handled more or leas logather, 
they will be conaidrred tagether. The production from this ground 
can not amount to ocrp much, as it is hing deveInpd on a very 
mall scala. The upper part of D a m  Creek flows almost entirely 
on limestone, but at the mouth bed m k  is a micweoua schist, with 
m a l l  interlaminated bands of limestone. The bed rock of the 
ground that is being worked is, for the most part, schist. The creek 
gravels nre appllrently derived from the local basin of Dawson Creek' 
and RIM from the bench gravels which have coma from the I q e r  
drainage area of Casadepaga River. The c m k  seems to have con- 
tained values only in that part where the old bench deposits have 
h e n  reconcenhrnted by t,he present-dmy stream in the recent p ~ e l s .  
The bnch p v e I s ,  which are being und~rmined and rewflrked by 
the stream, are in places 8 to 10 feet in thickness. 

D i o n  Creek follows more or less doseIy tlia contact between the 
Mount Dixon area of limmtone and the ohloritic srhistg which lie t~ 
the southwest. Bmob notes that 8 claim nnar the mouth of this 
stream is reported to have yielded a few thousand dollarv in 1899. 
At the time of Richmison's visit, in July, 19l30, no mining was in 
pmgms, and no spsternatic work is being dona at the present time. 
'Rh is due in part to the a h n c e  of water, except for the short period 
just s u c c ~  a heavy rein. Claims ~ t r ,  however, Imskd on the 
creek, and e. littla gold, some of wbich is quito coarse, is found, It 
is estimated that about $15,000 has hen taken from this creek since 
ih discoverg. 

Thorp Creek, a small stream entering the Casadepaga nearly oppo- 
site Dixoa Creek, W ~ G  the scene of soma mining in the past, but at the 
present t h o  no work is done on it. Brooks ststes that in 1900 
four men had dug a ditch about 40 feet long by 4 feet deep in the 
bed of the gulch, which is a channel mross t.he ancient flood plain of 
the Cmadepaga, but h d  not reached bed mck The gold was 
reported to be rathcr fine and was moeiated w$h quartz tlnd mq- 
netite. The values, however, wpre not heavy, md it is probable t.hat 
the ground was p~ying. only Iow wages. It was learned, however, 
in 1908, that some caarstl gold had once been found on Thorp Creek. 
The gold w a ~  not sa coarse as that from some of the near-by atream 
~omewhst to the west and upstream fmm this c e k ,  
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Dry Creek is smdl stream hardly a mile in length. In the lower 
part of itg C O U ~  it flowa across bench gravels which were undoubtedly 
Idd down by the Cmadepaga in an earlier period of ita development. 
The valum in Dry Creek are p m m a b l p  derived from the reconeen- 
tration of these bench grvels .  One man is reported to have mined 
creek gravels on Dry Crmk during tha summer of 1907, but the ground 
was not m.tivety developer2 and the production w~ras probably not 
much more than sufficient for a grub stske. 

Regarding Spruce Creek, which entersl the Casadepaga R short dim- 
h c e  below Dry Creek, in the 18M) report Brooks states t h ~ t  it pro- 
duce$ 40 or 50 ounces of gold in 1899. No mining was done on the 
creek in 1W7, but the evidences of work in the past have not been 
eflmad. This earlier work seems to have. been carried on mmh 
extemiveli in the lower portion of the creek about throefourths 
of a mile above t.he mouth. At tho mouth the stream is flowing 
practically on bed rock, having cut itfir bed below the ancient flood- 
plain deposih of the Cmb4arlepaga, thus presenting a very different 
condition from that shown on Dry and Thorp creeks. The plme 
already noted where mining l ~ n s  h e n  active. is near a much broken 
and dialocakd limestone which fnrm a bed a t  Iemt 50 feet thick; 
its entire width is not oxposetl and it may have many times this 
tllickness. The gold that has been won from this claim is reportap 
to have been come, many goorI-sizsd nuggets having been found. 
It was a9 a rule bright, and .some pisca ul~owad quartz attached. 
It is astimated that the total value of the production of gold from 
the creek is bstwe~n $8,000 and $10,000, 

On Lightning Creek no mining wm tlono in 1007, but in the middle 
part of its cronne there had been a gootl den1 of prospecting, and a few 
fumwa, evidently the prsliminmy line for a dikh, had been turned. 
A slight terrace stands between 5 and 1(E fmt ~ b o v e  the water in this 
psrt of the stream, and it seem probabb that the values which the 
prospectors obtwinetl in the creek gravels may hare been recon- 
centrated from the older bench gravels through which the stream is 
now flowing. 

Fernlope Creek is a stream 5 miles in length, hut the lower part 
only is productive. The stream haa , k n  rnther thoroughly pros- 
pected, buS many peculiar conditions have h e n  ~ncountcmd, for 
the satisfactory solution of which much more extensive prospecting 
is required. One of tho most unexpected of the conditions is the 
p m n c e  of a daep rtlannel. About a mila above the junction' of 
Penelope C m k  and the Casarlepaga a hnIe passed through fine 
gravel for 57 feet and failed to remh bed rock. The top of the 
gravel consisted of well-rounded pbbles and river wash, with coJors 
scattered throughout. Relow, %ha material became a mixture of the 
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river gravels and slide. The rnahrid WRS frozen all the way. This 
hole was then abandoned md another hole atmted about 150 feet 
from the emk.  The depth of this hole, before it reached bed rock, 
was over 90 feet. The first 40 feet was through well-rounded creek 
wssh, which hem and thew! showed colors of gold. % was under- 
lain by 24 feet of yellowiqh clay, which in turn.was underIain by 29 
fert of a mixture of wtlshed gavels and slide. Tne upper 7 feet of 
this lowest member was elmost entirely formed of well-washed grxfvel, 
At the hotturn of this last  member bed rock was struck. Another 
hole near this same place started about 13 feet Iawer than the %-foot 
hole, and w ~ n t  down more than 86 feat wit.hont reaching bed rock. 
It pmetl  thro~gh 40 feet of wmhed gravels and Rome slide, and then 
encounterad clny, which waa described as "gmrmsp" or "'soapy" in ffeel- 
i So much time wrts spent in exploration that the production was 
small. All the g ~ v c l s  encounbretl seem to be more or less auriferous, 
but i t  is a que~tion whother they cfin be worked nt a profit unlw s 
definite pay ~tre8k is tlisrover~tl. Berl mrk appeam in the walls of 
the ~ t w ~ r n  about I t miles from the moi~th, so tho gravels must 
occupy R peruIiar lon~l bwin. 

Rirhardaon fount! [hat in 1W0 some wrwk had been dona on the 
lower part of Pen~lopo Cwek, although bed rock was not reached. 
He wn.3 informptf that pans from this c r ~ e k  ~ v e r ~ e t l  5 nenb each, 
but dill nrlt verify tlie statement. .The groat dept,h of tha p ~ e l s ,  
t o g ~ t l l ~ r  with the narrow cmyon-dilled chermt~r of the vail~y at this . 
point, i~ not condl~civo to cheap mining. It has h e n  estimated, 
though the figures can he regartlctl as probably littda better than a 
gueKq, that the gravels of Ponclopo Croek will average ahoue $2 a 
y~rrl, Water for sluicing i~ ~t present brought in n low ditch which 
taps Penelope C m k  a couple of miles from the mouth. The method 
of work at the prcspnt time is home scraping. 
Tribuh~ripa frmn Goose Cree2 to J d w  Willow ~ ~ ~ e k . 4 o o s e  Creek, 

which joins tha Casaclepaga noarIy opposib the mouth of Penelope 
Creek, divitles about a mile above ib mouth into two branchea of 
about the Rame sieo, tho northern being called Quartz G~mk and 
the mu them retaining tho name Qoose. The h d  rock throughout the 
major part of the wostern or main stream is gchigt, but here and 
there it is limestono, ofbn in rather heavy bands. Mining ia not 
Qery active at present on either of the streams. Near the mouth 
ground ia held and aimual assessment work is kept up, but the 
produckion from this part of the ~tream is practically negligible. 
Bed rock is not exposed, tho gold concentration occurring an a so- 
called fnlse bed mclc of clay. 
In 1907 some work waa done on Gooas Creek about half a mile above 

ih mouth. The gold w m  fino md flat, g~nerally oncurring in scales; 
prwticnlly no nuggets have! ever h e n  fountl. All the goltl is blight, 



as though it h d  been rathpr recently subjected t o  movement or had 
not travelad far fmm the Ieclgc [rom which it wm derived. Tha 
gravels are thin, mldom mom than 3 or 3 feet in thickness. The gold - 
is found on R l ~ y ~ r  of clay which irnrnerliat~Ip o~erlies a, schist bed 
m k ;  mociated with it in well-roundat!, small kernels is a good deal 
of a reddish icon minrrel whirl1 seems to be iron pyrite weathered to 
hematite or limonite. In an@ instance s stnlactitic growth of the 
. iron mined was ohewod. It is reportor1 that  the hest vdum are 

found in the little awas of quiet wahr behind protecting bowlders. 
These more msistant bowldem nm generally greenatone and are often 
a foot or more in length. It is, Iiowever, rxprmsly stated by the 
miners of this claim thltt no ~o:olcI has brcn obscrv~tl in t.ha greenstone, 
and that the accumulation of gold in pockets naar thrm is due entirely 
to the inechanical effect of the rimrs wllirh tho hw1rle.t.~ produce, 

At this place an intcrasting expcrirn~o t in handling gavels by 
water-power gcrapers is being tri~c1. The t ~ n o r  of thc grtlvels is so 
Iow that shoveling in b,v hand is not prof i t~hI~ ,  mrl somo rn~tliml was 
therefore sought which should incrpasp, the amount of grnvel mined 
rlaily. Owing b- the in~ent~ircness of t . 1 ~  owners, an adaptation of 
a w ~ , t ~ r  wheel gavo the needed increase in power. As tllis methad hm 
nevor before been tried, so far as known, n statsrnent concorning the 
general arrangement may I>e g i ~ c n . ~  In Lhis parlicular plant the 
ownam acknowledge that they have not sufficient water for tho bent  
working al the scheme, but this seema a thtail rnI~i~h rloas not vitiate 
the principle invol~erl. 
By tlJs plan a dibh taps the creek ahrrt~t B third of a mile upatream 

from t l ~ o  water wheel. Water is delivcred to h e  wheel in a flume 
(fig.. 25) at  the rate of 1 to 1 1 cubic feet per second. The whaat (B)  
is 12 feet in diameter and, after having served as FL motive power, the 
water pmPs into a launder heneath, from which it is carricci to  the 
sluice boxw. The wheel hm its mle extended a foot or more on Loth 
sides of the harings, and t,wo loose pulleys (C) are attached on each 
side. Wim ropm are attnch~d ta the pulleys and to ordinary scrapers. 
h tho whwl is ~evulved an11 one pulley thrown in gear the mpa is 
wound up, thus pulling tIic scrnper, Each scrap~r bas grope attached 
to ita h u t  and rear end, so that4 it may be pulled forward or back as 
one or the other ptrllcy is thrown in gear. It was originally pIanned 
to operate two ucrapen, one to shave1 into the boxes and one to haul 
away the tailing~i. Owing, however, to the lack of sufficient water, it 
has been found that not more thm one scraper can be satisfmtorily 
opereted at rt time, but this couk1 be remedied by a larger ditch, 
greater fall, or steeper pitch, ~o that the dcfec t is not vital. It ie est.i- 
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a For a more mmpletn demrlptlon  we Rrnlth, P. S., A new ullloatlm or aster- I m p b  - 
aingBctenw, vol. 57,1W, pp. W'i?, 



mated that with this outfit t h m  men, one acting m engineer on the 
wheel, one hartdling the ec.rapr, anti ane tsnding to the ~luice boxes 
to keep them from rhokina, rnn handle 50 yards of creek gravels aday 
and wrnove the same amount of tnilinp from the fmt of the string of 
boxes. If this i.. the case, it is aritl~nt that with very little expense 
the efficiency of a man is increasetl many times. Therefore it would 
seem M though much ground that at present is dightly below the 
Ifne of prnfit for shov~I iq  in might be handled by wakrcpawer 
Ecrapem. It should perhaps be pointed out that the en tire equipment 
of this plant wm manufwtured on the p u n d  40 milw from town 
with no machine ~E~ops available, so thnt, with ingenuity, a water 
power ucraper might he instnlIed at low cmt, even in some of the most 
inaccmible regions. This feature alone ahould be of conaidarable 
impnrtnncc to m i n m  in  lightly developed rrginns. 

The only other place where mining is in pro- on Gome C w k  in 
on c m k  gravels about 3 miles above the mouth, where a amdl side 
strsam entern from the west. Higher d u r n  very freq~~ently .occur in 
the main stream near the mouth or a trihu tary gulch, probably ow* 
to the fact that the amount of wwte is greater at tho junction than  
h any other part of the atream, Work on, the placem notad, how- 
ever, hns not been pun hed vigorouulp, and the production for 1907-8 
wae small. Work wm conducted at this c m p  by only two men, 
and commenced late and closed early. 

A mining camp which has been in operation for se~eral yeam in 
~wtsblish~d on Quarts, Creek, a short diatmce hbove its junction with 
Goose Creek. Kear tho moutll the bed rock is schbt, which con- 



tinuen upstream for nearly huIf R mile. The ~ravcl.9 that ~ r c !  k ing  
worked are those expo~etl in the pwsent s m k  md in the hanks of thr= 
valley where it is incised in the ~ r a v ~ l  deposih of lm older valley. 
The depth to  bed rock chmgm rapidly; in some places the bed m k  
rkea within 3 feet of the surfam ~nc3 tbem a m  no gravels present. 
Them d m  not, however, seem to be any tfifferenco in the golll tenor 
be$wmn the high and the low p0int.q of tho brd mck. Tho golill hm 
worked its way far into the s;c.hiatul so that it ia neccsgary often to 
take up 2 feet of bed mck in ordpr ta rpcovpr the values. Tile gdrl 
is a11 very coarse, and is dissimilar from that iountt on the rlairas 
lower down onQoose Creek. Thn Eargmt nugget from this p u n t 1  was. 
worth about $8; it had cnnxid~rahl~ qunrtx attarheti, Farther 
upstream the bed rock changes to a limeqtone. The con tact batwsm 
the schistg and limestone Reems to follow closcly GolrZ hfoon Gulch, 
h which several nuggeb of good S ~ A  I I ~ V B  tweil Tountl. Mining Iicre 
is very difficult, so that the proiluctian has bern  light. Thn hPr[ rock 
is a much fractured limestone, in which unrlcrgrounrl cnrprnu have 
been dissolved. Practically no water ig flowing in the c m k ,  anrl 
aa soon as water brought by ditches is t u n e d  in fnr ~luicing it  dhap- 
pears. A nugget valued at  $ 1  5 has been taken fmm e claim on thk 
creek. Them c a n  be Ii ttle doubt that t h ~  cnarae gold fount1 on Golrl 
Moon and Quartz creeks has cornpi from v ~ i m  occurring in the country 
rock in the near neighborhood. Tho bright angular character of 
the gold m d  the abundance of ~t~tachsrl piecw of quartz all point to 
the local origin of the gold. 

The goId on both Goose and Quartz creeks is found sssociated 
with considerable garnet and some magnetite. From %ways quoted 
by Brooks in the 3900 report the value. of Quartz Creek pEd as 
s h m  by mint receipts is 818.60 per ounce. The production of the 
k i n ,  however, is small, because so few men are emplogd. In 1907 
there were probably less than eight men employed at any time 
throughout the sewn. 

The lower portion of Canyon h k  has never been pdudive .  
The present bed of the stream is mther heavily covered with large 
slabs of almost unmunded rock. This present charnel is in a recent 
cut 10 feet or BO b l o w  a higher level valley. Bed rock is expoeed 
in many plecea a l o n ~  the walls and i s  m v ~ r t d  b.; a veneer of gravels 
d d o m  more then 2 or 3 feet thick. In 1906 no work wss don% on 
the c m k ,  but in 1907 mmc of its side streams were mined and 
extwsive plans .made for ib f i l  ture cle~e~opment. On Sunshine 
Creek the p u n d  is reported to diow good values, but the creek had 
not ken thoroughly pmpxtcd. The mein activit? during 1907 
wna the mnstmction of 8 tlitcl~ from T~xes  Creek. This wlbs s very 
newssary piece of work, as pprecticallp no water can be obtained 
from S m h i n e  Creek itself. 



most active preparations for future development, however, 
were rontIucted on Boulder Creek near its junction with Canyon 
Creek. Thr! creek gravels at this place have hem rather thoroughly 
prospected hy pick and shovel methods in the past. The old creek 
gravels are said to have been rich, but at present the mining is 
mainly on the gravels, which are found on the old rims, The rim is 
practically at the same elevation as the bench that runs along the 
northcrn side of Canyon Croek. In character the gold is bright and 
not greatIy worn. The larger nuggets are worth about $12, but 
moat of the gold now taken out is in flat pieces ranging from the 
fraction of a cent in value to nuggets worth slightly less than 50 
cents. The goid assays $18 an ounce according to mint receipts 
reported by the owners of the property. The claims were mined 
by mefins of hydraulic  giant^ and elevators, but the elevator hss 
not been successful. In 1907 the first part of the season was con- 
aumed in the preliminary work of ditch building, etc., so thst only 
a short time was left for productive mining. The output was there- 
fore small, hut it was Iloped that with a full season the returns may 
h 1arp.c. Boulder h~ long been known as a rich creek, for Brr:ol:s 
reports that 50 ounms of gold were said to have been taken from the 
gravela in 1899 as the result of only a few days' work. The gravels 
are shallow, but a m  reported to have carried values almost from the 
surfam to bed rock. 
On Canyon Creek it is a notable fact that almost all the productive 

are,a is h n c h  ground or places where the benches hme been cut by 
stream8 and a reconcentration effected. It is also considered of 
some economic importance that the best ground is found only on 
the north side of the creek. TThethor this dietibution is effected 
by the greater melting, etc., on the aouth side of the divide (the 
north side of the stream) and the consequent t0ndenc.y t o  crowd the 
stream toward tha south has not been detiermined. 

The bench gravels between Slrnshine anrl Boulder creeks are rusty 
and are directly ovorlsin by tundra muck and vegetation. They are 
much better rounded and clean~r wsshed than the gravels of the 
present Canyon Creek bed. The gravels will average about 12 feet 
deep and carry values throughout, although the best values are found 
on bed rock &and in the crevices. h width the gravels vary much, 
but west of Boulder Creek they are known to be over 200 feet. The 
bed rock throughout this entire  ort ti on of the stream is schist, with 
s few narrow limestone bands which appegr es reefs in the midst 
of the schist wries. The gold seems t o  be locallized in tho benches 
exhnding from Sunshine Creek to  tb short distance above the mouth 
of Bnultler Creek. Xo fiatisfac.tory st.aternent as to the aiverage 
tenor of the p u n t 1  was obtained. 
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During 1907 the operators Ilsve. been mainly busy in~ttalling the 
plant, building ditches, and doing other things necessary for handling 
large bdes  of with profit. The plant w m  in operation less 
than s month and the output was therefore smdl. With the dead 
work largely cleared away it was expected thst another season will 
Bee an increased production. In 1908, owing to the dry wasan, hut 
little mining was done on either these benches or on the creek gravels. 

Not only the benches on tho main Canyon Crcck but also those on 
the aide streams are gold bearing. It has already been pointed out 
that much of the present+lay stream placer oi Sunshine Cmek has 
been derivod from the reconcentration of the bench gravel dong 
that stream. Little actual mining has been done on Sunshine itself 
and the returns are pr~ctically negligible, hut the preliminary exam- 
hatiom have shown s6c i en t  values to warrant further work for a 
rlistmce of tit least half a mile rtbevt. the jr~nct~ion with the. mahi 
stream. 

None of the othor small streams tributary to the Cssadepaga 
south of Canyon C m k  as ffir ~s Banner Cre.ek carry producing 
placers. On R a n n ~ r  C m k  mining has almost ceased, for the only 
values seem to be those that have been lost, on tac.count of primit.ive 
methods b~ which thc creek w ~ s  previously worked. It has, how- 
over, been a rich creek,snd much gold has been won from it. BmoW 
gives the following description of Banner Creek: 

Banner Creek had some water in it in J d p ,  but not enough for mfuicing. One 
claim, in 1RW, ia reported to have yielded $400 to four men who shiced two daya and 
s half. When Mr. Richardmn ~ i p i t e d  t h i~  creek two men* were at work near the 
mouth, whero the gravel is 8 to 10 fort thick. The gold ia rather coame, though flat- 
tened, and aesays 319.M an ounce. Farthor up the creek more or 1- work had been 
done and the prospech were reported*.&. 

By 1906 Banner Creek was nearly mined out, and in 1907 was 
worked hp only two men. Tho gravels were about a mile shove 
the mouth. They were of the ordinarg st.rem type, but showed 
fmgments of many different kinds of rocks, this being due to the 
great differences in the bed rock of the besin. T h e  graveh warked 
at the preaent t,ime occur very close t o  the contact of the heavy 
limmtone which occupi~s tile Iower part of the Banner Creek basin 
and the schists which form the upper part. The gold value8 occur 
throughout the gravels, but they are better on bed rock. Produc- 
tion from this p u n d  probably does not much exceed wagea. Mining 
is dona by ordinary pick and shovel methbds. 
Ruby Creek, the next stream above Banner Creek entering the 

Caaadepaga from the south, has beep without question the most 
-- - 

a Bmtr, A. H., R ~ n d r c s n t r e  In thc rspr Nome nnd ~~ Ray m ~ I ~ n s ,  A k k s ,  in lm, s special 
pwbllcaUono1 the tl. 8. Qwl. Survey, 1 8 0 1 , 1 ~  IW. 
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productive creek in the Casedepaga drainrge. The opemtiona on 
this creek in 1900 were described 88 foI1om: a 

Ruby Cwk, ao named for the numaow mdl gamete h d  in it, ia about 3 miles 
long, and flom in s comparatively bmtd valley. Bed mck is a mica schiat dipping 
5.65' W, at an angle of 45", and jointed eaat-wmt. Numeroua amall quartz wine p 
aUsl both to theschistosity and to the jointa occur in the scbiata. Pebbles of garnetifer- 
oua greenatone are common in the creek, but the mck w a ~  not aeen in place. At thw 
head of the crwk gray Limedone and graphite quartz schist are expoad. In July 
there were about twenty men on the creek. AImoet every claim had at leaat one 
repr-tative cm it, though pr~pecting and preliminary work rather than actual 
mining was being 'done. Several ditches have been dug in the c m k  bottom and 
c m u t a  have been made into the adjacent bench. In the lower part of the creek 
there is a depth of2 or 3 feet of gmvel through which the gold ia pretty well diatribuhd. 
Many garnets and a little blaek m d  are associated with the gold. The gold i s  coarar?, 

rather dark colored, and is mid to mmy $19.55 an ounce. The l q w t  nugget found 
waa worth $5.50. 

From 1900 to 1906 the creek was the wacene of &nost constant opera- 
tion. In the latter year, when vlsikd, no one was at work, although 
it was reported that two outfits had been fining earlier in the season. 
It is currently reported t h ~ t  the mining an Ruby Creek was carried 
on with much care, so that the t a i k  will probably be of very low 
tenor. Whether $he grapela of this creek can be profit ably reworked 
by some economical method of handling l'arge bodies of low-grade 
ground ia a question which can not be determined without con- 
aiderable testing. The shallowness of the gravels, will, however, 
make it &£Ecult to h d  such a method. As one traverses the creek 
the largo amount of old work is impre~ive. Hardly a foot of the 
creek gravels from the mouth of Ruby Creek to a mile above Iowa 
Creek has escaped handling. Not only the main creek, but even the 
small side streams have been prospected and staked. Iowa Creek, a 
mall branch which carries practically no water during any season, 
shows numerous pits and stakes even beyond the point where ths 
sltresm bed is cut through the vegetation. In 1907 there was no 
mining on Ruby Creek, except at the mouth on some gravels which 
occur on a low bench at  tk slight elevation above the river. At the 
mouth the gold was brighter than it is farther upstream. This con- 
dition would seem to be explained by the fact that the region  ha^ been 
recently uplifted so that erosion is proceeding headward. Aa a 
r m l t  the lower part of Ruby Creek Aowa in a narrow incised trench 
in the older, broader valley into which the newer vdey m e w s  a 
short distance upstream. As tl resuit of this condition the gold in the 
lower part has been recently moved and a part at least hm had its 
msty coating worn away; whereas upstream no considerable move- 
ment has o m u d  and the rusty coating still remains. 
In 1908 Ruby Creek was visited by the Survey party early in July. 

There waa practicdy no water in the creek, and all mining operatioas 

a koob, A. H., and othase, op. at., pp. 10@-1f(l. 
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were at s standdill. P lm~  had been r n d ~  b have a f o m  of 8 or !Q 
men at work on the claims ncar the mouth, hut the exceptionally dry 
m e n  caused this project to l>e nhandoned. As a -It, prnctiedy 
no productive work wau accomplished. 

~siw~fica b- JAW winmn J I ) ~ M  dp.-hmr 
Willow Creek, or, nq iit nu formerly called, Txft Fork, joins the 
Casadepagrr nearly opposite the mouth of Ruhg b k .  It is n 
dream a b u t  R mil- long, helul in~ in the Iron Creek divide and flow- 
ing in pnersl raskrly R C . ~ . S  t h ~  rlnminent ~truc-ture; therefore in 
diffewnt pa*q of its couma it hm diflewnt Ends of bed rock. In 
in00 Broolcs mport~d that thow was no mining on the main stmsm, 
and only nne of t h ~  amall trihr~taries has h n  developed at dl. This 
side ~tresm ie went of the mergin of the Casadepaga quadrangle. 
Soon after that time, I~owever, prilrrpectom fount1 pot1 values in the 
creek gravels and in tho adjacent h n r h ~ s ,  near the mouth of Green 
Gulrh, in the ext,r~rne W C A ~ P ~  paFt of the mapped ares, ~ n d  mining 
work wns pmmed with snmo anergy. Lower Willow Creek was not 
visited by any of t,he St~moy ~~olr ) f iuta  from 1900 ta 1906, BO that 
details as to the developrncnt of tho w ~ o n  for that period are p m -  
tieally lacking. In 1906, whcn t h ~  rrwk was visited, it was so near 
tile freezn-up that m o ~ t  nf tho minm had rlmrI for the wmn. It 
w ~ 8  evi(lent, howevor, that only a few autfik hfid Pwn busy, and th- 
consiateci of only two or thmo men ewh. Kear the mouth of the creek 
a couple of mon had. h e n  rnirring all ~ummer, and another party had 
been at work mile or m up~t~rparn, but further than this only pros- 
pecting hnd h e n  done. * 
In 1907 mining on Lower Willow Creek was mom or less inactive. 

At the mouth R small amount of work was done, bat it commenced 
late and cIowd early. In this part of tho creek the gmIogg is very 
complex, and the bed mck is formet1 of Mack graphitic slates, thin 
limestones, and chloritie ~rhists. A little upstream two or t h e  
minem have h e n  prospecting, but d~tnils ronc~rning their operatiom 
are ltwking. &low Rorky Cmek the c m k  gra~els have yielded a 
good deal of coarse ~ l d ,  with verg little finc ~olrl. The bed rock 
through this part of the creek is almost entirely schiat. LitltIe pro- 
ductive work haa been done during the paat year. The gold from 
Willow Creek is eaEd to assay $19 an ounce. Farther up8rtream, 
near the mouth of Rmky Cmek and for nearly a mile above, the 
graveh have hardly been prospected, but from a short distance below 
('ahill Creek to the western ma& of the quadrrmgle the ground htws 
been more or 1m.9 thoroughly prospected and values found. Tho gold 
from this part of the creek shows two ~ntircly distinct phmes; in one the 
gold is fine In small bright flakes, but in the other nuggets of coam 
gold are frequent. It is reported that t h ~  nuggets nm worth from 
S1.50 to $2.50. Both kinds of gold are found in the same pay streak. 
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W w q . 3 .  can be made from the gravcts in this part of the eraek, 
As yet no ditch- with ~ n p  consitlemble head have bwn constructed, 
md therefom no opmtioas an a l a p  wale have heen attempted. 
Undoubtedly much of the ground can be wnrkd with pmfit, even by 
the expensivo pick-ant1 -shove1 met h d s  in use. Though pmpecte 
have proved the presence of pap in many p l m  along the creek, there 
was no adequate return In 1908. 

T~owrr Willow Creek, like C'snpon h k ,  shorn benches dong ifs 
valley walls from a IQW rert ahore the lerel of the water to an el* 
v~t ion  of 30 feet or so. There are frequent rock outcrop fmm the 
mouth nearly to the western margin of tire quadrangle, SQ it is believed 
that tho depth of the bench gravcls is not great except in those pImm 
whcro former stream cliannels occur. There was no production in 
1907 frnm the Willow Creek henrhes, hut they have h e n  more or less 
thorouglilp progpect~d, so that thcir tenor is h n w n  with Rome m u -  
racy. From this wark it would appear thst the fichest portion of the 
benches is along thc northern sirlr! of the atream from near Rocky 
Creck to tho rnrbrlt l~  of Cahil l Creck. It is reported that in Okis stretch 
of the river there is good w ~ h  gravel, mrupying an old channel. 
The northern hcrl-rock rim of this channel hm been exposecP in several: 
pltrcw ant1 shows sonw conccntrntion of valum. The gold is generdillp 
much coamw tElnn that found in the gravels of the present creek betis. 
The difirulkp of obtaining adequate water supply without the  expen- 
dit.urt! of ronsiderob!t! money has iltampeml the development of the 
bnches  even more than it has the mining of the present c r ~ e k  gmve!~. 

Thew was no mining onmany of the bributsri~s of Lower Willow 
&ck during 1905, although colors have been found on practically all 
of them. Kidgeway C w k  is known to c m p  gold for a distance of 
at lenst B mile above its mouth, and small nuggets are mcasionnlly 
found. T ~ P  p a t  trouble with mining on Kidgewny Creek is the 
small supply of water nvailnble, so that either expcnsivg ditches must 
be construrtml or recourse h d  to " booming." On Cahilt Creek gold 
ha4 h n  found o n 1  on the lower half mile. As tbs pert of the valley 
is incised in h n c h  pavcl, f ormetl b+t- Willow Creek at an earlier u t q e ,  
it is thst the p l d  may have been moncentratd from the 
bench gravels by the pment stream. 

About a mile and a half ahovo the rnoutli of Ruby Creek a s m d  
stream known Rover Creck joins the Caqdepsga from the aouth. 
Some desultory work has bpcn done on the lower p& of this stream, 
hut, the judging from tho amolrnt of tlevelopment work, 
must haw b ~ e n   mall. I n  the upp~r  pnrt of Rover Creek the gravels 
are heavily iron-stnined ~ n c l  consist mninly of very l q e ,  rather 
a n g ~ ~ l ~ r ,  hlnrks of E r ~ ~ n i ~ I ~  whist, with Anma p n s t o n e .  Ko bed 
rock is ~ x p m ~ r l  iq t h i ~  portion of the valley. 



From Rover Creek to tlir western marRin OF tho quadrangle none 
of the tri butark of CIL~(!PI)~$~I River Ii~lvo hePn profitably mined. 
All the strearn~ have l m ~ n  prospcsterl to a slight extent, but appar- 
ently the valum fount1 were not sufficient t.o wnrrant further explora- 
tion. The mason for tlm abwnco of pap in bhese streams is not 
h a m ,  for they me flowing over the same kinds of rocks as the 

. streams wh~re  pZacer tlepmits of vnlua nra found and the physical 
history of the rwgion *ems to hnvo boon the snmo. It woulil Repm 

atlvisnble th~refom to ttiornu~l~lp ~'rnspect h11(! pounti hefore aban- 
don in^ mrurI~ fnr placers in this part of tho Caqctdepaga River basin. 

M i d e  the two main rivers, which, with thair tsibutariaa, drain the 
greater pnrt of the Solomon nnd Casatlapaga qudranglcs, a f ~ w  other 
streams occur in the wea, though none ob them l ~ a v ~ !  any irnpost,~nce 
as producem of gold from creek placers. Them atrcnm~ may he 
roughly clnssified as helonging to the Xiukluk, the Rrusgarnep~, the 
Klokerblok, and the Topkok river spstema, am1 t l~c  Sorten Sound 
tirainage. Prmpecting has h ~ e n  tlonc! on them streams, hut in the 
m d n  only the upper headwaters 1)mnches como within the awn of 
tho qundrangles, and most of the gravels RW cosma anqular frag- 
'mrnts which have been hut sliihtly sorted by watpr. -4s a r~sult., 
although many of the streams in their lower portions, nutside the 
qumiran~les, have produced placer cold, few of them have yielded 
worksble deposits within t.he m a  mapped. It shoultl be nok l  thnt 
benchru occur on many of these streams, so that they off'rr ample 
p u n r l  for prospectiw for this hnrl of deposit. T ~ P  frtct that no 
bcnches me being mined is no reason for abandoning the streams 
tw unprofit~ble, for the phecal  condit.ions which have prduc~.cl  t hn 

'benches in regions where the deposits me being work4 Reem to h m e  
been also cffectivein many regions where no mining is  don^ at  p m n t .  
The character of bed rock in the vicinity of the p r d u c t i v ~  anrl of the 
nonprmpcct.edhnchw.semstobethesame. Itishelievd therefore 
that t h ~ r e  is good pound for recommending. more thorough testing 
nr the  benches d many of the stre~rns flowing in other hagins than 
t h m  of Solomon and Cnsadepaga rivers. Though such search might 
not be immerliatelp successful, and though rich bonlmzap, may no\-er 
he discovered, i t  is confidently believed that in plac.ces ~conomically 
important deposits of this type wilE be located and developed. 

r % ~ ~ ~ - m m s  TO ntaa~om soma. 

OF the creeks entering Xorton Sounrl between Topkok ITed and 
SoIornen River them is evidence of work I~aving bean dono only on 
Spruco Cke~k. Collier repwterl that in 1903 somemining ww being 
don; on this cieek, although it was not visited by him. Whon tho 



creek was examined in 19 W there was no one on tha stream, and it 
appeared as though operations had ceased some time ngo. The 
largest amount of work harl been done a shmt distance below the 
junction of Spruoe and Beaton cwks .  The gra~rals appeared to be 
of local origin, and no foreign material was noted. They were, as n 
rule, coarse, and ahowed but a small amount of water rounding. 
Many of the fragments were a foot in length. The larger pi- were 
usually flat and shingly. From the physical characters the gravels 
appear to be similar to ordinary river wash that has not been tram- 
parkd far. Although the gravels me of local origin-that is, are 
derived from the basin drained by the preaent creek-they are 
formed of pebbles from e, great va;riety of rocks. The most common 
rock is mhist, but greenstone bowldm are numerous. Blsck 
graphitic date fragments and limestones are practically wanting. 
The gold is reported to have been found on a clay layer mating on 
bed rock. The character, farm, and distribution of the gold won 
fmm this ground was not determined, but its mount is believed ta 
have been rather small. 

dlPBEICdTT OEEEE AX0 TEZBm-8. 

Heading: betmen Iran Creek on the west and the tributaries of the 
Casdepaga on the south and east, American C m k  flows north and 
then makos an abrupt bend to  the east, and finally joins Niukluk 
River a short distance upstream from the mouth of the Casedepaga. 
That this has not always been the courso of the s t r a m  has been 
explained on pages 46-47. The pIacens of this stream all occur above 
the point of this diversion. All the headward portion is in the hilly 
country where outcrops abound, but the influence of the conditiom 
that helped to produce the gravel plain am to be noted, even in this 
part of the basin, in the ppesence of m h r w o r n  gravels and angular 
fragments derived h m  foreign drainage basins up t o  an elevation 
of 800 feet, or well above the junction of Auburn and Jack Wade 
creeks. 

This basin was visited by the Geological Survey party during 
the mason of 1908; and at that time the only mi* was in Auburn 
Ravine, near the extreme wwtern margin of the Casudepagn quad- 
rangle. Abandoned camps on many of the other tributaries showed 
that the ground had bean more or less thoroughly prospected, and 
numerous claim atakes indicated that almost all the available ground 
wmstill held. Owing to the absence of miners, practically no data 
were secured concerning paat work. The heedward portion of 
American Creek lies in e, region of limestones and d s t s ,  which in 
places are much dislocated. None of the black quartitic slate is 
fwnd except near the mouth of h t  Creek. Greenstones are rather 
U n c o m m ~  



Auburn Revine is one of the largest valIogs tributary to h e r i e k n  
It enters the main valley fi short distance above the b i ~  

bend and heads in the low saddle- that leads to e tributa y of C~nyon 
Creek. Ed rock of the emkm side of the valley a d  of a large 
part of the creek is Sow& Limestone, whereas the western dfvirla is 
famed for the most part of Solomon and Cnsadepngn ~chiab. &vine; 
to the pcese.nw of limestone as the bed rock, moat of the wabr  
e s c a p  by underground channels and the creek bd is parfect.1~ 
dry exxcept for a short time immediately after a heavy rain. JIThcn 
tho creek was visited in 1908 t,here w ~ s  not evm enough wnter in the 
bed of the stream ta furnisI1 a supply for cooking, and it was neces- 
eary 50 carry water from those plncea whom the amall ~ i d e  stm~rns 
flowing on achist still afford~tl a little run-off. Kncler such cclnrli- 
tions it is eyirllont that the Clificulti~~ in the way of economically 
handling plmor grnvela src almost ton great to be overcome. A t  
one of tho claims R uhort (list~nce ;below Jack Wade Creek, which wss 
vi~it~.d about Sa~ophmber 1 ,  enough wstpr could h collected in 
En hour by (Iraining tho side atroams to allow from five to ten 
minuted sluicing. 'CVhil~! tho ownem wera waiting for enough wahr 
ta mllnct thn 1 n ~ o r  hawldcm were picked out and e v e ~ t h i n g  clone 
to utilim e v o F  second t+hnt the water was flowing in the boxes. 
Undsr such cliwouraginp: cnndi tinns in mining conducted in Auburn . Ravine. 

Fortunately, hawever, the grovels of Auburn Rsvine dl the way 
from the mouth of Augu~t Gulch, thn small headwater stream coming 
in from the west, curry VR~IIQR, Two outfits mre mining on the 
creek during 190R, on0 lw~tad  8 short distrtnce above Jack Wade 
C w ~ k  ant1 the other & b u t  tile same distance below. Work on the 
uppr  c l ~ i m  has k n  carri~tl on lor three years. The goEd is all 
warn ,  no fine or flour pEtE biw found. Whether this condition is 
due to the ~ k n m  nl  fin^ ~ l d  or whether the fine partides are lost 
in sluicing is not known, hut it iu c~rta in  thnt the percentage of small 
numets found is very l a w .  A n u ~ d  worth $11 was tho largest 
 pier^ found on this p u n r l .  It wns of  a (lark color, but most oE tha 
gold from here is bright and of R high quality. Assmy# made by 
one of the banks at Some ~lzowed tha gold to be worth $19.53 nn 
ounce. 
YQ true bed rock is found on this claim, but iwtsad the auriferous 

gravels rest upon thin clay layers that eeme as local horizons on 
which concentrrtrion has been effected. h a rufa, the clny lnyers 
have 8 dip toward tho east, an11 it is believed by the rninem that there 
may be an older, deeper charnel to the ewt. Tha indications, how- 
ever, am not sufficiently conclusive ta wsrrant such n determination. 
The gravels of t h ~  creek bed consist of lam angiilnr blocks of lime- 
etone that have evidently b n  derived from tlre steep hills ta the 



east. All these fragments are much corroded, snd the presenm of 
solution lines shows that a large part of tho angularity is duo to 
chemical erosion. In one place there is a, h d  of clean, well-washed 
a n d  that does not look Iike ordinary river sand, hat its origin is in 
doubt. Where this sand was encountered it waq a t  lennt 10 feet 
thick, bat as it seems to be miming in ~everal of the near-by holes its 
areal extent can not be very great. 

Samples of the concentrates from this claim proved to  be inter- 
esting and in a measure unique. Garnet is, as usual, one of the 
most common minerals. With it are magnoti te  snd iheni to in about 
equal amounts. Ilmenite is found in particles up to half an inch 
in length. These two iron minerals have undoubteclly bean derived 
from the greenatones and feldspathic schist,a that form tho high hi11 
between the heads of Americnn and Auburn crooks. Most inkresting, 
Iiowevsr, was the verificration of the report of t h ~  m i n m  that cinnttbltrF 
the sulphide of mercury, waa occtiaionnlfy found in tho grsvols. 
Of thL statement there can be no dou ht, for s~rnplas ctarefully studied 
in the laboratory ~ I L V R  determined ib presence. 
On the claim below Jack Wade Creek practically the snma condi- 

tiouv rsm found as those already describctl. Work nt thicl place, 
however, has not be~n carriot1 on for so long u time, ant1 conwquently 
Iess ground has been exploretl. At bhe lower claim thn horizon of sand 
and gavel filremly mcnt inned is wen to lio clefinikly 1)clow the present 
stream gravels. The mnkri~ l  is almost clrsr srtnfl, with here and 
there narrow layers of small pcbbles. At tlio haw of tho section 
anguIar, part.ly disadved fragments n l  limestono am common, The 
section a t  this point is about 12 feet deep. Attempts to  ink the 
pmspect pit deeper wem pwvenbd by the caving of the walls, so 
that bed rock was not reachecl. From tho character of the lower 
part of t.he gravels, i t  seems probnblo that true bctP rock should be 
encountered within a sl~art distance. Tho ownew, however, are 
talZnnff of h s t i n g  the gravels with a drill, nu they believe the depth 
to b d  rock will be groat. A ttiorough dekrminmtion of the depth 
and character of thc grnvels would be desirable in any ease. 
On Xariposa Gulch, which cnters American Creek from the south and 

west of Game Greek, ta now deserted cabin is located at fin elevation 
of between 625 and 650 feet. Only a ~mnl l  amount of prospecting 
has been done at this ptaca, and them are no facts availabla as tO the  
results. Below the crtbin the valley is a tawled thicket of willows, 
md the strcam haa not cut ita bed through the sod. Owing to the fact 
that float of a nearly black trap rock wns found in the valley of this 
gulch a t  a vertical elevntion of about 100 feet abovo the camp, i t  is 
believed that the pnvcls  which will he encountered are of tho gravel- 
plain type and trre not of stream ori@n. 



Up to  the close of 190% no plrrcem of economic importmm have 
been locatd in the c.o.*astal-plain pmvinro within the Solomon 
quadranffle, The indications are, Irowevcr, strong. that with more 
thoroudl and eystematic ~ e a m l ~  auriferous p ~ v e l s  will he discovered, 
and so far as known there is no reason whp d e p i t s  of wmomic 
importance should not IN found in this rqion, In this connection i t  
should be noted thalt B~ookn,~  in Inno, 1)aeing l ~ i n  judgment on the 
reconcentratetl placers found in ~ o m o  af the stretuns thst. Row orer 
the coastrtl-Plain aodiments, statcrl thnt the presence of gold in tho 
eoastaI plain 1s clearly inilic,atetI ant1 that probably the tundm hit 
near Solomon contains pl~com uimilar to thoso of the Some region. 
The search for anrien t honchos hns hcen c.onsiderab1y I~arnper~rl by 

the widespr/ntl b l i c f  t11nt s ~ ~ c l ~  weulrl be found at about the snma 
elovation RS t h m  alrca(ly knonm around Nome. Such, howcver, can 
h m d l  he tho case, for in blla present &ore line of Sewart1 Peninsula 
certain portions, m for instance nenr Tork and Noma, have wently 
emerged, while interrenisz are=, IW near Port Clarence, h ~ v e  ))eon 
d e p m e d .  If, then, in the verp recent pest tllere is evidonce of 
irrcplar upIilt and w q m g ,  how much more is rleforrnation tn tm 
expcrkd in mnre ancient earth features. Furthermore, t 110 mechan- 
ical difieultips of uniformb raising such a atn~cturn i s  t lw roaqtnl 
plain, consisting of diverse units of diBewnt sim, weiptlts, ~ n d  1 ~ 1 -  
ence, woulrl ha prscticall insmountable. Itmt end, therpfom, of 
supposing that evarp part of any of the old b ~ t h r n  must now ha at  
pmrisrly the s m e  elevation above sea level, it is Inr more r~aqanable 
to imagine that only a fow points woultl 110 nt any givt.n clcvstion, 
and that the majority woul(1 be eitlr~r higher or Power. 

Proq~ctors, however, sl~oultl be cautionpd that tho mero find in^ 
of beach material in no way promises rich poIt1-bearing navel. For 
the production of s, valuable placer it is newssary tlb~~t them u110uld 
be mineralized M mck dt1lin tho area rind t l ~ n t  tire w~wbn derived 
from this mineralid area shoulrl h ~ v o  been sortad and concen- 
trated. Therefom t.he question of finding goltl-haring gr~vel-9 is  not 
one of snlt water or Emh, but of work acromplishetl. .Se no matter 
what the character of the watclr, i f  no conrentratinn of the gravel 
occurred, no rich placers coul(1 la formetl. 

Although no deposits l l ~ v c  aa yyet hem found in the coastal plain 
province of this region, it smm rlmirabla to point out the places 
where work has been  don^. Such statrment at  least mrve to 
give 8 general idea of the conditions or~t~rring in any particular 
locality and in Borne places will givr a c.luu ns to the depth of bed 

-- - . .- - - 
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wck from the surface. Some of the mere impottent mcavlrtiom in 
the coastal plain have, however, h e n  treated (sm pp. 101-104), and 
will not be revieweti. 

Betom passinp: to the d%scription of the various prospect pih it 
l o ~ ~ l d  be stated that pmticallp everg prrrt of tho eomtal-plain 
province has been Btakd, 80 that it is prmumed colors of gold haw 
been fountl. Figure 26 ~rbows the vmioue plsrss where prospect pits 
have h n  aunk. 

Dm- DmC1ZPT101111. 

The mast eeahrn p r o s p ~ t l w  has been done at tho b a . ~  of a low 
clifl half a mile from the coast a t  an elevation of about 75 feet, nearly 
north of the point whero the road lsavea the h e ~ c h  to eroas Topkok 
H e d .  Tho pits, however, are shp3hw, and no beach gravel was 
errpmetl. The sIigtlt cliff ~ t t  tllia place, howover, suggeata erosion hy 
a borlpof waterothwth~n astrenm. I-TJf amilenettrl;v$uirweat, but 
at an elevation of only 55 to 50 foet, an nbrupt scarp about 12 feet 
hig.h s u ~ e s t s  the samu origin ~q that of the cllff just dcscnbd, %me 
prospecting wae tlone at this p1w:e hut was moon abandoned, jut1~- 
ing from the small amount of work mCnrnpliuherl. Ona cut haa 
been marla into the pave1 f ~ c o  p r ~ e n t e d  by thn cliff, and fill the 
material exposed was Eiomewh~t roundod, ~hingly, rether dirty 
gravel. Another holo hlls been d u ~  about 20 feet from tho haso of the 
cliff, and tho material on tho dump moem to  ba or owentinlly the 
same clraracter as that exposed in the bank. Thore were numerous 
fragments of qtrartx, some of which were well munrlsrl, hut aa R whole 
the gravels were mostly ~ c h i ~ t  in ~mnll  shingly pieces. The: mnterial 
does not look like beach sand and gravel, as it ia too full of mud and is 
too porly rounded, but tho p8vel could not be seen in plom as ths , 
pits ware full of water, so that crtredul examination w m  not possible. 

H ~ l f  a mile wwt of the Iwt locality, at  an ePe~atlon of ~hout 50 
feet, there is a largo pit filled with water. The tl6hri.q an the dump 
is awlar ,  d a lzrtpe pmt of it is appawntly unwntemorn. There 
me, howe~er, ~ o m e  imn-st.sined quertz pehMm which are well 
rounded ~ n r l  which look rlistinctly llka heurh pebbles. The mate- 
ria! wrrs not sean in pltrce. SPRF S ~ ~ C B  C m k ,  on the western glop 
of the vdlep, at an elevation of sl~ghtly over 100 feet, a small explora- 
tion pit h a  hen sunk, The materid on the dump w m  mostly 
peaty stuff, with frqments of quartxitic ~ c h i s t  of a m i s h  silrerp 
color. Theae frqments were v e v  a w l a r  and showed prncticnlly 
no water roundine. It would aeem, hnw~ver, that them is eviilence 
of water erosion for over 100 feet ~erticnl  elevation ahore this place, 
althou&, owing to  the Imk of development work, t h i ~  m m p t  ion is 
not dcfinitelp p m d .  The exploration of the coastal-plsm p a ~ e 2 s  
on the small shraam juet weet of Spruce Creek hae already been 
described. (See pp. 101-103.) 



PLACZB DEPOSITS. 



Near the heid of Lh6 fmt amall stream e a ~ t  of Zilllgn (Magnet) 
Crwk a  haft has h e n  aunk which d m  not macb bed m k .  The 
meterial, namely, blue muck, mieebearina gritty clay, and browni~h 
s ~ n d p  muck, which is exposed on the dump, mm to be similrv t o  
that exposed in the upper part of prectic~lly all the pits east of this 
point. A short ddistanc.e east of Mhwet C m k ,  nt  an elevation of 
sli~http over 200 fmt, a ahaft hss  been ~ u n k .  Rlukh muck is the 
mam material forming t,he dump. Prmt~caIly no gravel or wash has 
been oncotmkred. From the of the dump it is believed that the 
excavations reached no m a t  depth. 

West of Magnet Creek prwp~cling h~ bwn carried on along two 
main lines. One of t h m  ia not more than rr milt! north of t h ~  ~ h o m  
line ancl the other is much farther inland, near the tarmination of the 
coast plain. 3iuch more work hm b e ~ n  done on t h ~  latter line than 
on t h ~  former. At an elcvatiun of nl~out 300 feet, climctly ~outl i  of 
Uncla Sam Mountain, R shaft, which i~ now abandoned, has heen ~ u n k .  
The materisl on the dump at this p l a c ~  was black, dirty, graphitic, 
quartzosr; urhjst, sntl muck. Thr s c h h  fragments were rather 
angular, ~ n ( l  look~d mow like slide than river wmh. This origin is 
aho sugge~ted by the surface form in rhc neighborhood. It is not 
known, however, whether berl rock wm encount~red, go no statement 
can be made M to whether the sngular alirle material overlies grav~b 
or not. North of this shaft a few hundrecl yards is a more m n t  hole 
not filled with water. It ie only 10 feet. d w p  and shows no 0 t . h ~  
meterial than hetbw , black quartzitic schist alide. 

When the region w w  visited in 1007 tu70 men were operating on s 
'lap, half &mile w ~ s t  or this pit, at anelevationaf about 325 feet. A 
shaft 37 feet deep h d  heen sunk, in which distmce only angular slide 
rock of black qul~rtdtic nrhht had been encountered. Bed rock h d  
not been reached, Still farther west, at an elevation of approimetely 
300 feet, two men were dnking e shaft which prrssed through n thin 
l v e r  of muck and continued in angular slide rock of black ~rnphitic 
uchist, A hundmd and fifty paces south of thin hols, however, 
bench pavpl w m  found in fin oIc2  haft. Values wem ~pprrrently 
wanting, Far the outfit had abandoned b h  work and moved to the 
new hola north. 

A short distance west of this lest shaft and less than half a mile 
fmm Uncle Sam C ~ w k ,  at an elention of about 300 feet, s,  haft 80 
feet deep had been sunk. The upper 50 feet was through blwk, 
angular graphitic schist slide, but the lower 8 feet was in very 
yellowish imn-tained and well-washed gravel about the size of peas or 
slightly lssgpr. Some of the upper portion of thenppnr 60 feet seemed 
to he m d e  of slightly water-rounded creek wmh, but ae a whole this 
portion was characteristically slide. One hundred paees north of 
this ehae wotber kd d, beenItartad. by the aarne two miners, a n d w h  
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visited was 40 feet deep. Zn this dhtance no materid other than 
black graphitic schist in angular pieces strongly suggwtive of &Side 
rock hrrd been encountered. The abandonment of the hole in 
which well-mads gravel had been found strongly implies that no 
vduw were encauntered in the gravel st that dwation. 

West of these shafts, on the emt bank of Uncle Sam' Creek, at an 
elevation of about 225 feet, or h s  than 50 feet above the water 
surfrtoe of the creek, there hm been some prospecting in the past snd 
several gmd-aized dumps were seen. The material on the dumps 
consited mainly of yelIowish river wash made up almost entireIy of 
schist fragments. There was also some black, angular dide rock and 
a few well-rounded pebbles of quartz, which appeared to  be vein 
quartz. FrwenGs of thia latter material wem, however, rather 
infrequent. Southwest of this paint on the other side of the creek, 
at an elevation of slightly mare than 200 feet, two prospect pits dis- 
closed some well-made gravel, which had a yellowish iron-stained 
color and looked like beach material. The pits, however, were badly 
caved, ao that the gravel could not be examined in place. 

JAW than half a mile north of these pits three sbfh  have been 
aunk but apparently have not reached bed rock. The most southern 
of thwe shafts shows Imm its dump that it passea through considerable 
well-rounded gravel. The pebb1es.a~ formed mainly of v& quartz 
and well-rounded black s l~ te .  A hundred yards north of this point 
anothr shaft shows in ih upper part s heavy layer of bluish frozen 
muck. This is underlain by clean, well-washed quartz gravel. The 
gravels are rather coarse, fragments up to the sim of a walnut being 
common. Tha most northern of thew three ehtbfts showa matorial 
on the dump msentidly similar to that from the others. At this 
plme the pvels  consist of well-rounded vein quartz w well ss shingly 
blmk slate and chloritic schist. Practically no limmtone is found 
in my of these grsveh, although ledges of limestone are known to 
mcur leas than a haIf mile to the north. No work waa in progrw 

' 
at my of these  hafts during last season. 
On the low divide between Uncle Sam Creek and Rabbit Creek, at 

an ehvation of about 275 feet, a, pmspect pit has been sunk. The 
- m a t e d  t h w n  out from it shows much coarse, well-rounded gravel, 
which looks 1ik:e beach ahmgle. Prapentn of black schist, chloritic 
whist, and weU-rounded vein quartz predominate in tha grsvel, 
but limestone fragments are apparently l a c k .  To the west of 
Rabbit Creek, at about the same elevation, 275 feet, mother  haft 
has been sunk. It passes through an upper layer of muck and 
tundra vegetation and then inta well-rounded and clean grave1 which 
appears to be of marine origin. The aection, however, was not see4 
in p h ,  and no defite statarnent aa to ita origin can be d e ,  
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Same prospecting for ancient benches was done during the winter 
of f 907-8 in the vicinity of Rabbit Creek, one of the many tributarim 
of Pine M k .  One shaft was sunk at an elevation of about 200 
feet on FtabE)it Creek, s short distance above the point where the 
flame that leads water from the upper part of Uncle Sam Creek l o  
Rock Creek crosses the atream. Bd rock at this place ia reported 
to he schht which was encountered about 30 feet b low  the surface 
or at an elevation above the sea of over 150 feet. The material in 
the upper part of thn shaft was morn or less shingly creek graveI, but 
lower dovn well-rounded quartz pebble and sand indicated that 
marine agencies were, responaihln for its formatjon. The gold that 
wits found in this lower gravel is bright, and Jthough ~ l l  of the piem 
that were reco~emd by panning were very srnaH, none of them seemed 
to be much worn, land many of them had the spongy appearance of 
crystalline gold. No quartz or country rock was found attnced 
to my of the pieces, but the {om ~trongly suggested that the gold 
had not traveled far from ,the veins from which it had been derived. 
As the ground had only baen prospected by this one pit, no dequate 
idea of the tenor could be formed. It ww reported, however, that 
one four-pan bucket had yi~,lded 38 cents in gold. The gold, how- 
ever, was irregularly distributed, and the values found were not 
sufficient to permit pmfi table development. 

Farther up Rabbit C m k  WES a. shallower hole in which the gravels 
were not as well rounded aa in the lower pit., and they seemed more 
like creek wash than like beah or marine deposits. These p v e l s  
rested on a mica-ackist bed rock that WRS ~Iightly C ~ C ~ O U B  and had 
a salmon color, owing to the stains due to the tlecomposition of the 
b n  minerals. Some of the gold was rusty, as though it had not been 
mbjwted to recent movement. The m ~ t y  color undoubtedly is due 

in part to the character of the berl rook on which the gold h d  accu- 
mulated, for evidence of a considerable circulation of iron-bearing 
wahm could be found at many placea in the gravela. In ahape the 
gold was in thin plates, with the edges bent over. Only amall f r q -  
merits were recovered in pan iests, the largest being worth about a 
cent. On the whob, the gold did not appear t o  have hravded far 
from its place of derivation, and in shape was diffmnt from the 
chmcteristic bsttch gold found at Noms exld at other points of the 
geninsuls, 

West of this Iasbdescribed hole, on the valley slope, at a slight 
elevation above the creek and approximately 250 feet above the aeq 
a hole 45 fmt deep has been sunk without reaching: bed rock. Thawed 
ground was encountered and the miners were driven out by the 
water, Northeast of this hole and on the eastern bank of Rabbit 
Creek near its ,head, two holes 20 and 30 feet deep, respectively, 
were sunk ko to mk. Zn both, near the bottom, wd-mmded 



beach wash wm found. A wstion oi this shaft showed in the upper 
part more or less angular sIirIt! and river wash. Below was sand and 
rather former1 pave1 anrl then w~Itrountled gravel. In one 
of the holes the pebbles csnsisted elmost entimly of hlmk, graphitic 
slate similar h that forming the country rock of Uncle Sam Mountain, 
but in the other the. p~bbles were almost all of white-vein quartz. 
The pebbles, rrs a rule, mensmtl ebout an inch by half an inch. 
Under the gravels wm a rather thin smd lttyer that rested on 
much decomposed schist bed rock. 

The value9 st this place occur in the sand underlying the well- 
rounded gravel and penetrate into the upper part of the decomposed 
bed rock. A selected pan from this m~terial yieIderl forty to fifty 
eolom which together were worth about a cent. Some of tho gold 
ww iron stained, but most of it was bright. It would appear that 
the gold derived some of the iron with which it is ~triined from the 
decomposition of the iron minerals container1 in the blrrclk qu~rtzitic 
slab pebbles. Not enough iron wss prescnC at thia place to form a 
cement, but s short &stance downstream anothcr hotc 36 feet deep 
paswd through wveral layers of cemented grave1. Too small an 
amount of gold was seen from the upper lrole to permit a iinal opinion 
of the character of the sand layer as a whole, but it woulcl soem that 
the gold IB much finer and in the main is much more worn than that 
fmm any of the. other holm already described. Although nenrly dl 
the ground i~ f r o ~ ~ n ,  here and t.tlem thawed ere- are encountered, 
80 that tho condition8 of developing any productive depmi ts will be 
mmntislly the same as t .hm surrounding similar types af dgoaits 
mar Noma. 

The ather line of exploration already noted, a short distance back 
from the coast, hss not k n  RS extensively prospected as the more 
northern onm. The moat ea*m work nn this line has k , n  near the 
head of Dog Crek,  the small stream entering the Iagoon near Pine 
Creek. At this place, at an ~leoation of about 50 feet, considorable' 
prospecting had been (Ion* dnring the early part of 1907 (although 
abandonerl at the time of visit), for ody the bottom of the bole was 
filkd with water. A section shows 5 feet of mosy and vegetation 
forming the upper p ~ r t .  Sext blow is 3 feet of blue muck, while 
below this is c o r n ,  angular cldorjtic schist wmh. Many of the slabs 
show mn entire abwnce of water munding. Below the slide-rock 
layer and nearly untlcr whkr, them is a I q e  amount of ice and 
muck. The e n t k  wction meeaurm s h u t  15 feet. 

Hdf s mile wmt of tlJs pit on the easltRrn bank of P i e  Creek them 
is a small pit filled with water and having only a small dump. hfmt of 
the material thrown out is black angular schist t h ~ t  looks like dabs 
of bed cock, and the ~ m d l  aim of the clump would indicate that, if this 
material is realty bed rock, it must rise to nearly 50 feet a h v e  &he sea, 
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and consequently that the covering of p v e l a  is very dight. Work 
, at this place, however, hwl b e ~ n  abandsnd for such a long time that 

it was difficult to make much out of the caved pits and d l e l  
dumps. 

About 2+ mUaa west of the Pine Creek pits, on the little h o b  
about half a mile e a t  of the Council City and Solomon River Rail- 
r o d ,  there Is  a amall pit which wm probably not over 15 fmt deep, 
but ia now filled with water. The dump shows small amounts of 
muck, quartzitic, pphi t i c ,  and feldsptlthic schist, and greenstone, 
One small fragment of pegmatite was found. material is all very 
angular, and does not show strong water rounding. h70 values were 
found and work has therefom b c ~ n  t~b~nndond. 

West of L%lomon H i v ~ r  not much prospecting has been done on 
the coaatrrl-pldn deposits. The moat important section, namely, 
that obtained by the drill on the divide west of Manila Creek, h~ 
already I ~ e n  described in the earlier portion of this report dealing 
with unconsoZidatet1 tl~posits. Northwest of this point, at the head 
of Jackson Creek, rtt an elevation of 250 feet, the slope of the aurface 
steepens abruptly mtE suggests a former stand of a body of water. 
Prospect pits, however, fail to disclose grsveh of waterworn appear- 
ance. ~hs tea r l ,  the only material shown on the dumps is angular 
schist float and muck. It is probable, however, that these holes have 
not penetratecl to bed rock, and therefom the possibility of finding 

Cgrwels below hss not been proved or disproved. Farther clouth, 
and especially in the banks of Solomon River, about a mile from the 
sea, prospecting has been carried on to  a slight degree. The materid 
exposed in this place is practically all of river-wash character, but 
whether it was deposited on a delta or beneath the sea is not proved. 
So far, valves have nolt been found, and they probably will he tlis- 
covered only by more extensive and concentratetl dart. 

RUWEBTIONS TO PROWECIWRS FOR PLACER DEWEITS. 

The facts set forth in the preceding pspes regarding the economic 
geology of the placer deposits seem to warrant cefiain general con- 
clusions. In presenting these. it should be unrlerstoorl that, as with 
all generalizations, exceptions will be found which will require the 
m ~ c a t i o n  of any set rules. The following statements are to be 
regarded, therefore, as suggestions where prospecting js most likely 
to be successful, without intimating that placers may not be found 
d e r  other conditions and in many other localitirw. 

One of the most notable fwt8 brnught out by n study of the distri- 
bution of the plamw is the fact that where the feldspathic schists and 
greenstones of the Cssadepsge, formation form the country m k  



b w n  plecer tlepsita srp wanting. This is well ~hown by the abspnce 
of p l m n  on tlw tributerips of Topkok River that head within the 
quadrangle, on the enstern part of Big Rumah Creek, and on nearly 
the whole lengths of East Fork, Coal Creek, and 33% Four h k .  
For this mamn tha prospector i advised not to spend much time 
marching in R region occrtpid by the Cmadqag.a achist for EX-+ 

nomically import~nt plmrs.  
On tho other hand, the RWWI where placers have been most &am- 

sively worked have h e n  ~lownatrearn from the outcrop of the m a s  
sive Suwik limwhne or dong thr ~ o n t h d  of this formation with the 
Solomon schist. This fwt is shown by the numerous gold-bearing 
placers on <%lomon River fram Mnnila Creek ta Big Hlirrah Creek; 
by the plwers on Shovel C m k  ~ n r l  its tributaries; and bp placers on 
h w e r  Willow, Canyon, Oooae, nixon, Banner. and Ruby creeks, 
Auburn Ravine, etc. It ther~fore seemu ~(lvisnhle for a prospector to 
investigate the streams that occupy thcsa ielnticlns to the herrvy lime- 
stone, for the prohabilitim are strong that vall~ahlc placers may be 
discovered. It has alsedp been p i n k ( !  out on page 149 that dif- 
bused mineralieatian is almast univ~rsallp found along the contact of 
the Sowik limestone with the Solomon schist, nnrl although v e b  
which might be m i d  aq lodes are wanting, the concentration of con- 
tact mat~rial by streams undoubtedly ~xpIains many of the plamrs. 
The intimate relation hetween many of the rich placer districts and 
the limestonemhist contact is being more and more strong.ly smpha- 
eized the more S e w d  Peninsula is studied. As inslances in aupport 
of this conclusion from area? outside of the Solomon-Casadeprrga, 
e o n ,  may be c i a  the Anvil-Dexter-Gliwier region nemr Nome; the 
>!mila-Goldbttom-Damthy region, 20 to 25 miles north of 'Noma; 
the Iron Creek region; the Kougamk region; the Ophir Cmek region 
in the Council precinct; the BluB and Topkok region; the 1nmgc.huk 
region in the Fairhaven ; and portions of the Sin~k-Clri~ple- 
Penny hatiins. 

It hm ppr~iousIy been pointed out that the Humh slate ia s much 
mineralid rock, everpwhere intersectocl by quartz s t r iw ,  some of 
which are h o r n  to he auriferous. In areas where this formation 
is tho county rock plac~rs are usually found. The best example 
of this condition is  ~hown by the creek and hench plscea dong Big 
Humah C m k .  There are, however, some plrtces where this rock is 
found but where plawm arm wanting. It tl~eretore. remains to be 
proved whether thn absence of pl~rers is real or is only due to lsck 
OF prospecting. On the wl lo l~ ,  however, the 1Iuml-1 slsh does not 
Beem to be as imporhnt n placer producer as the lirnestonwhigt 
contact. 

Mineralization of the Solomon whbt by veins carrying gold older 
than the period of metamnrphisrn is tt well-authenticated fact, and 



some af the placers have been produced by the disintegration and 
erosion of these rocks. On the whole, however, the deposits from 
this source are inregularly distributed and c m  not be traced ovsr 
wide areas. -For this reason progpecting for placers in a region of 
Solomon schiat is analogous to  pocket hunting in lode prospscth. 
Where, however, the Solomon schiat is cut by the younger sets of 
veins the placer deposits may show a general relation to the trend " 

of the veins. 
As yet no adequate explanation af the deposition of the gold in 

the rocks has been found, The fact that veins and diffused minerali- 
zation occur in certain types of rocks and in cedain localities h 
believed to be due in large measure, if not entirely, to the physical 
character of the country rock. For instance, the permeable contact 
between the schists and limestones offered a relatively easy passage 
far ore-bearing so1ut.ions. Whether the lime carbonate acted as a 
precipitant haa not  been determined. So, al~o,  in tho cam of the veins 
in the Hurrah slate, it is possible t h ~ i  the carbonaceous material 
caused a' deposition Emm the minerd-bearing soIutioas which wss 
greater in the areas where this rock occllrred thm &where. I fJ 
however, the physical condition done is responsible for the mineralize 
tion, it seems clear that where the particular physical conditions are 
duplicated, either through precise similarity of litholw or though 
deformation, mineralization is to be expected. As an illustration, if 
porosity is the physical feature of the Iimwtona thst has permitted 
widespread mineralization, it is evident that where rucks, whatever 
their chmttcter, have been fractured and brecciated so that abundant 
open spaces have been developed, similar permeabity to ombearing 
solutions may be expected. Mineralization has been n o t i d  at a 
few places along fault plane4 where the rocks &re smashed ttnd dido- 
cated, so that it is probable placers may be found dometream fmm - .  
such places. 

G E A V E ~ P L A ~  PLACERB. 

In the pvel-plain deposits that form the broad flat betwean 
h z g a m e p a  and Niukluk rivers, the evidence as to the existencs 
of placers is not clear. Much of the material of which this plain ia 
formed has been brought from the -1uaik and Benddeben moun- 
tains, which are regions in which no gold veins have yet bssn found. 
T b  would suggest that economically important pltacers will be 
wanting. On the other hand, some of the materid bas come from 
the south and in that rqion gold-bearing veins and workable p l w  
axe known. Tbe material. from the north and muth is more or lma 
intimately in termired. From this the conclusion is rewhad that the 
placer gold will be so scattered through a large amount of barren 
material that it could be extracted only by large companies capable 
8 
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of handling an immense amount of gravel at a low mt. Within the 
ama studied in detail no holes have bwn sunk to expIore the gavel- 
plain deposits. Three or 4 mila west, however, on S h m t t  Creek, 
a number of holes Imm 70 to 180 feet have been sunk and no con- 
mntration or bed rock noted. From this f a ~ t  it is believed that the 
prospecting of the gravel-plain deposits will be accomplished only at 
considerable financial risk and shoulrl therefore not b0 attemptad by 
the individual or by small compenies. 

Prospecting for k h  pincers in tho comtal-plain province is being 
watched with interest, but w u l t s  are as yet too meager to permit 
more than generalized treatment. It uhould be realized, however, 
that many of tho same eondition~ affect beach plmm as stroam 
placer& The most important of thew factors that the two have in 
common is the presence of mineralized areas in the neighborhood. 
The most highly minerslized weas have nlready been stated to  be 
the contacts of tho limestones and the amas of black slate. The 
Limeatonogchiat contact pmclically does not reach the former &ore 
line anywhere within the qudmgle s ,  so that beach placers derived 
from thh source am to I>e looked for at only a few localities, and the 
chances are against the contact having furnished much matrial to 
the ancient beaches. The Hurrah dab, however, formed pirrt of the 
earEer shore line st the baso of Uncle Sam Mountain ant1 for some 
diatanm east and west. According to the accounts of prospectors, 
however, holes in this portion of the former shore line have yielded 
br~ t  grnall quantities of gold. It mems reasonable, themfore;, ta call 
the attention of prospectors So tho facts and to suggest that ~ e ~ r c h  
for ancient beaches will be; attended by great difficulties and should 
nat be attempted by those not financially prepared t o  spend much 
time and money in the exploration. 

WATER RE80URCESl.a - in the Solomon-C?asadepaga region has been on a much 
smaller mala than in that around Nome, and eonseqaent!g the utili- 
zation of the water power has not required the construction of such 
extensive lines of ditches as those wkch lead water from the Kip- 
luaik Mountains to tho Nome tundra. In all them are p ~ b ~ b i p  
less than 50 miles of ditches in the Solomon and Casadepaga region, 

a ' ~ t e  deMled m-meah set Iorth In the w c h  of thh rqmt ddIng with the wawr m u m  have 
bnea h the mala collected by the b y d m p h l c  engluceraol the GmWrnl B-y. To wvernl mambem 
ofthb wrpa the wrlt~r i ladelstet! for Informntlon. w l a l t y  M-. Hmbaar rind llnrram. Mr. Hpn- 
shsar h~ bwn mgaged la w%tmmmuwm@nl~ In Scmrd PeniasuIa~lace lm, aad Mr. Bamwamade mnag 
oft he obBRtV6tim on the stream 01 the Galomon and m d e p a g n  regloa dn- 1Bo& 



ancl of thb amount not onehalf was in use during the I q t  two 
summers. Many of the operatcm are using coal or 02 or @amline 
for power and are neglecting the development of power from watar. 
It is probable that if my considerable new valuable gmnd b d b  
covered the question of water supply wiIl need careful. consideration. 

'JCbe relatively slight elevation of most of the region has an impor- 
tant eBect upon the rainfall, m d  the average annud precipitation is 
probably only 10 t o  15 inches. No rain gages were inatded in the 
Soloman-Casadepaga region until the fd of 1908, 8o that records 
of the precipitation were not available, However, Henshaw has 
published the records of the Weather Bureau ste;tion at Name, 
and there is pmb&bly but slight difference between the two regions. 

Decemh... .................... 0.30 
January.. ..*........-......-...- - 43  
February.. ...................... .70 
March.. ........................ 1.19 
April.. .......................... .02  
May. ...............-......-.... -19 
h n e . .  .......................... .9Q 

Jnly ............................. 2 10 
Augaat ........................... 2.82 

. September. .................. ... -52 
October .......................... 1.13 
November.. ..................... .26 - 

10.72 

From this table it will be seen that nearly h a  the annual precipi- 
tation came9 during July m d  August. That the figures given above 
are charachristic and not abnormal is shown by the following table, 
published by Henshawt of the precipitation for 1906, 1907, and 
19W during the four summer months: 

Although there is probably but slight difference between the 
hlomnn and Nome regions, the latter has an advmtsge over the 
former in having a mountain province, which meivee a greater 
precipitation than the lower plateau and comtal-plain prwincea and 
which conserves the mowfdl, thus ~ustaining the flow of mny 
streams during the dry periods. It is therefore pmticularly nwes- 
sary to wa the limited supply that is available with economy, if any 
large enterprism are to  be camied on. 

a Henah~w* F. B., Watm+mppl J invmtigatlons In &ward Penhmla, 1908: B d  a. 13. Geol. Il- No. 
379, IXW, pp. 3 W 1 .  

b H ~ w , F . F . , o p . d ~ , p . 3 8 8 .  - 



WATER HESOVRCES. 219 

The greatest amount of development ot the water  upp ply of the 
ia in the Solomon Rivar drainage, and although some ditch 

bufichg has been done in the Cmsdepaga bmin the ditches &re 
maU and are intended for very local uac. In the Solomon River 
ares there are over 30 mile8 of ditch-, and in tho Casadepaga them 
are I= than 15 miles. A brief onurneration of the ditcheq which 
have been constructed, with a statement of their preasnt condition, 
whether abandoned nr useti, will be givon. 

ROLOMON RIVER DRAINAGE. 

Commencing with Solomon Rivar and E ts tribo tarim and pmwding 
from south to north, upstream, tho fimt ditch smn is the Midnight 
Sun ditch, which hss its outlet near Rock Creek. This ditch hns it9 
intake nertr Little Hurrah Creek at an  levat ti on of between 175 and 
200 feet. It follows along tho southern slope of the v&lley of Big 
Hurrah Creek ant! then along the amtern side of LWomon River, 
making s, comidemble bent1 into Quartz Creek, This ditch is about 
74 milea long. South 91 Quartz L%eek no water waa flowing when 
the ditch was sasn in July, and no min'mg work which would require 
the water from the ditch was in progrew below thb point during the 
s e w n  of 1907. In l9OB the water fmm this ditch was used at 
two OF threa placers between the mouths of Jerome' and Pemy creek. 
Measurerneata on September 18, 1908, nf the ditch near the mouth 
of Big Hurrah Creek gave a discharge of 18.6 aecond-feet." 

Two other ditches were noted in the Big Hurrah bwh. One of 
t h w  had an intaks about half a mile above Lion Lhek and wae 
used to bring water domi to the Big Hurrah mine, It followed the 
southern slope of the Big Rumh Valley and was a little over 2 miles 
long. Thw ditch had h e n  allowed to  fall into disrepair, m that for 
the larger pgrt of its COUISB it could not carry water. Tha other 
ditch took its water from a point near the head of Tributary Creek 
shout thrse-fourths of a mile above Daiq b k .  This ditch was 
only a b u t  onehalf mile long, and then the water wm carried by xr 
p i p  line along the south side of Tributary Creek to the Big Humh 
mine, a distance of a b u t  23 miles. Earl? in the summer of 1907 
t h ~  p i p  line and ditch were abandoned and the p i p  taken rtp and 
disposed of. 
Tho Enst Fork dikh, having its intake on East Fork, brings w e b  

to p l w ~ r  p u n d  near the mouth of Big I T m h  Creek. This ditch 
hm it,s intake hetwwn Etta and Gmdencrugh creeks st an elevation 



of 307 feet. It follows along the southern slop of tbs East. Fork 
Valley and the enst side of SDIornon River. The ditch is about 5 
d l -  long and at its outlet has an available head of a b u t  125 f ~ t .  
Measnrements by Henahaw~ h o w  the fotlowing discharges from thin 
ditch at an elwation of 290 feet near the mouth of Emt Fork: 

North of this point cornea the Brogan ditch on the west side of 
Solomon River. This ditch haa its intake at the mouth of d o h  
Creek at m elevation of about 250 feet. It is s h u t  43 milea long, 
and in that distance gaim an availshle hem4 gbovo Solomon River 
of between 50 and 75 feet. This ditch wm one of the earlier on- 
mmtnrctd in the district, but it is no longer used and ~ L R B  been 
breached and would cost much to put into repair. 
On Shovel Crgek and its ttribu taries them am three waternap, 

two of which & ditch- and the other B combination of flume and 
ditch. The most southern ditch haa an intnko on Shovel Creek a 
short distance a b v s  Mystev Crrek at an cl~vation of about 10o 
fwt. It follawa the eaatcrn slope of thn valley mA diwhaqm sa that 
the water is available on the flat at the junction of S1omon River 
and Sho+el Creek. The ditch is ahout 2 milm long and the head 
acquired is nearly 40 feet. The other ditch tnkm water from 
Mystery Creek a short distanra shove Pmblom Gulcf~,  and leads it 
along the northwest side of the valley to nenr tha mouth of P u d e  
GuIch. This is s short ditch, only about three-fourths of a d e  in 
l e w b ,  but in this rliatence n hand of 60 lwt is obtained. The water 
is used for sluicing the bench gravels near the mouth of Problem 
Gulch. The supply is, however, nnt ariequate. The combinetion 
flume and ditch on Shovel Cmek h~ its intake htween Adam md 
7'irginia creeks at an elevation of about 280 feat. It is a v e v  
expensive piece OF ronstsuction, m all the lumber of which it is m~rla 
had t o  be shipped in. The necessity for a flume emse from the sl~at- 
tered limestone k l  rock along the line. Broken porous limmtone 
regions give great trouble to ditch builders, and in this case it wahl 

- 
n e w ,  F. F., op ClL,p. m 
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Mieved thst it wouId be lm expensive in the end to build a flume 
for the greater part of the distance, Unfort~tnately, the project wna 
not B BUCCBSR, and only the Iower portion of tlla line, which iie of 
ordinary banked earth construction, is in une. The entire waterway 
wrts about 1 + miles in length. 

The only other imprtnnt ditch in the Solomon River bagin ia aaa 
dona the north side of Con1 Cmek. Thja ditch receivm its water nt 
an elevetion of about 480 feet, nearly a mile above Raise Creek. The 
construction s e e m  to have hmn carefully done, hut st tho p m n t  
time no watar is  being camiocl hy it. The p d i n n t  is sn low that 
although the ditch ia ~ h o t ~ t  7 miles long, tbrm is sn avaiIabla head 
at the outlet, above Solomon River, of nearly 200 feet. Tho water 
delivered by this ditch was used in mining tho gravels of the flat 
between Coal Creek and S~lornen River. 

iL 
CASADEPAQA RIVER DRAINAQE. 

.a In the Casadepags hmin, nA has almatEy been noted, them are but 
;' few ditch- of even as great length a~ bhoua in the Solomon r4on .  

In fact, them is only on0 ditch mnre than 2 miles in lengbh, 80 that 
the entire ditch building may he regardart aa the work of smdI ho1det.e 
of placer pound in a region where tho locnl  upp ply is dequate. Of 
thme ditches only 4 or 5 need apecifio mention. 

A ditch in Moonlight Creek hnain is now Iew than a mile in length, 
but will be extentied tw dpvdopmenk wnmnt for 7 or 8 miles. This 
ditch hag its intake at an elevation of  hut 500 feet on Moonlight 
Creek, just b l o w  a ~eries of IRVR springs formed by the emergence 

. of water at the writset of limetone antl =hi&. The water is led 
' along the north gide of the rasadepap PRIIP?*. It i8 ptohrtbly the 

intention of the owners to extend it alow the north and west side of 
the river 89 far as GOOM h k ,  hut at  p m e n t  ih end is a b u t  opposite 
the mouth of Curt is Creek. This ditch is not in use. In 1908 Ren- 
shaw a m d e  the, following m~armmments of Jfmnli~ht Creek at  the 
ditch intake. The dminage area is ahout eighttenths of s mile, 



On Ruby Creek a  mall ditch has been built from near the mouth 
of Mud Clowa) Creek to the junction of Ruby Creek and Casadepeg~ 
River. It has an intake at an elmtion of a b u t  450 fest, and st ib 
outlet afiorAs a head of nearly 100 feet. The ditch is 2 milea long, 
and the water i~ used for hydraulichg the gavels between Ruby 
Creak and the Casadepaga. 
On Canyon Creek there is a ditch a Bttle over 7 mil- in length. 

It takes ib water from Canyon Creek at the mouth of Allgold Creek 
~t an elevation of ahout 510 feet and c~nducte it ~lony: the north- 
ern dope nf & valley, making a long bend into Boulder Creek and 
finsllp d k h r g a s  at Sunshine Creek. I t  is reported that thia ditch 
has a fall of &About 5 feet to the mila and it is l~stirn~ted that it will 
ca- 3,500 to 4,WO miner's inches of water. It, wae not entirely 
finished in 1907, but the water in the completed portion was being 
utilized while the construction was being puahed n l m d .  A lower 
ditch on Canyon Creek takes water from tho creek near the mouth 
of Texas Creek and follows the northern slope of the v~l ley  to  Rsul- - 
dm Creek. Thia ditrh wss not in uae e t  the time this region WM 

studied by membem of the Survey. 
On Penelope h k  a ditch 2 milea l m ~  has 'been built along the 

west dde of the stream. It hns its intake nit an elevation 6f 400 feet 
and ~ R S  an available head at the outlet of slmut 60 feet above the 
benches and stmam placers whem the water is used. 

In the Goose and Quartz Creek region tharo are two smell ditchas. 
One of these takm wntrr from C4me Creek and l e ~ d s  it arouncl the 
nose between Goose and Q U R ~ Z  creeks to the latter creek, where it 
is usetl for ~luicing the gravels; it is a small ditch and the heed 
acquired i~ alipht sn t h ~ t  the weter is ueed only in the boxes. The 
obher ditch abo takes w e t ~ r  h r n  Goose Creek and carrim it to the 
wabr-power scrapina plant dmrriherl on papeg 194-198; it dso is 
R ~hort ditch c a v i n ~  only a h u t  a ~Zuiee bead of water, with an 
av~ilable h e ~ d  of only a h n t  1'1 feet. 

T ~ w e r  down on the Cmsdep*~ there ie a small ditch, now a h -  
doned, which has its i n t ~  ke on DT Cmek at an elevation of s h u t  
400 feet. This ditch extmda along the northweet side of Cassdepag'a 
Valley to the a m ~ l l  rreek next west of-Creek. It ia small and 
is now badly csved. 
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The quatian as ta what wat& power that is not used at preaent . canbadevelopedinthefutureissov~eth~titcanodybea~~~~~red 
in B brod general way, unless qeciiic instances are considerod. To 
one contemplating the subject much information is afforded by R 

study of the maps, Plates III and IV, where the elevation of the 
county h shown with sufficient mwmy to allow the laying out of 
preliminsry line for dikh cnnstmction. Broadly speaking, there ia 
an area in the Solomon nntl Cssadepaga quaclrangles of R7 aquare 
milm which Jim between sen-level and 300 feet elevation; 100 aquare 
miles between 300 and 800 feat; 148 square miles between 600 and 
1,000 feet, and 57 equara miles above 1,000. The prospeotor knnwin~ 
the elevation of hh potinrl nnn therefore roughly approximate the 
total area lying above thnt olevation from which water could possibly 
be derived. 
If new rich pIwm ground ia diecovered which requires a large addi- 

tional water supply muoh cnn ha ohtained from tho tributaries of the 
main rtream in the basin in which such placer might occur. Data 
regarding the amount of wdtef ava i~~hle  are annuelly collected by 
the engineers of the Geological Survey, and the following tables from 
Wenmhaw's report a show the rnoasuroments that have been made. 

'She h t  table gives tho daily rlischarge of Momon R i ~ e r  below 
the mouth of East Fork. The drainage hasin above the point where 
the river was measurer1 has an ares of about 66 square miles. 

hi &&rp, in eenmd-/rt, nf Sobrnrm R i w  below BMI Fork, 1908. 

Other memurements, made in 1908, of Solomon River near the 
mouth of Johns Creek, at an elevation of 24.5 feet, am as follom. 
The drainage area is about 40 square miles. 

h y -  

1 ..........................-... 
2 ............... :.... ........ 
a .............................. 
4 .............................. ................... .. ....-... 
1 .............................. 
7 ..................... ,...... 
g..., .......................... 
8 .............................. 

10 .............................. 
11 ..................... .. ...... 
32 .............................. ...... 13 ................... ..... 
84 .............................. 
16 .............................. 
16 .............................. 
I7 ................... .... ..... 
I8 .............................. 
la .  ............................. 

J d j .  

130 
100 
75 
72 
~n 
69 
69 
62 
7Y 
72 
70 
76 
R3 
65 
6.1 
68 
5B 
cd 
47 

Do)'. 

...... PO.. ...... 21 

...... 
23 ...... ...... ................. ... ...... 
X.... .................. ...... 
27 ................. .. .......... ...... ...... .... ......................... 18 r ...... PJ.. ............................ 
31 ................... 

Mtan .................... 
F d w  o t E a ~ t  Fork dftcb ....... 

Mean btd ............... 
Meaaprquaremlla .......... 

AUE. 
--- 

164 
315 
3 
m 
8% 
2hO 
I* 
112 
11(1 
110 
$20 
I4U 
l i Q  
140 
1ZI 
110 
110- 
110 
105 

k p t ,  1 

I 70 
R% 1 

IMI . 
03 I ...... 

...... 

...... 

...... 

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

...... 

...... 

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

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

...... 

! 

I 
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In the Csssdepaga River basin also measummptnta have been made. 
The following tablaa shows the daiIy discharge memmments of 
Casadepitg~ River below Moonlight Croek in 1908 at an elevation of 
4CK3 feet. The d r d n w  area above thh point is about 47 square 
miles. 

1 .............................. 
1. ............................. 
9. ............................. 
1 .............................. 
n .............................. 
II .............................. 
7 ........... : .............. ... 

a n . . .  ........................... 
H .............................. I 

lo . .  ............................ 
11. .....................*....... 
l a . .  ............................ 
19. .  ............................ 
14 ....................... ...... 
111.. ............................ 
1R. ............................. 
17.. ............................ 
1 R . .  ............................ 

!2 """ 
r f i  ...... 
10 ...... 
70 ...... 
BR ...... 
fKI ...... 
fi5 ...... 
ti:! ...... 
nl 
7 0  I:::::: 

No ~ t ~ t i n n a  have h e n  htablished upon the lower part of the Cma- 
depagtl, where a much greater volume of water at a lower elevation 
mi& hn obtained. A few me~urementa, homwr,  ham k n  made 
on somP of tho tribut.nrariea that enter the river b m  the west. The 
followjng table ghaws the ~ c o r d a  from a station on Lower Willow 
Creek a short distance sbove Ridgeway Creek. The elevation is 40Q 
feet and the drainage m a  15.4 aquam milea. 

U W I '  r. F, qp. P. aM. I H e ,  F. F., &. dt. ' 
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Another station was established on Canyon h k  a short distaaw 
blow its side stream, Boulder Creek. Measurements here in 1908 
were as follows." The elevation is 355 feet and tha dra inw area 
22 aquare milea. 

Discharge, <n smdf'dl, of Canyon t h e &  nwt Boutdcr C x d ,  1908. 

No measuremenh Ileve been mat10 on any of the streams within the 
Solomon and Cmdepaga quadrangha not includctl in the drainage 
basins of Solomon and Caserlcpqa rivnrcr, except Arncrican Cmek. 
One gage wss set up on this st.rpnm just klow the junction of Auburn 
Creek, m d  another below Game Cr~ek. Thc upper gage is a short 
distance west of the margin of the map. AH Auburn Rapine oarrim 
practically no water, the r~at l inp  drow the amount of water that is 
brought from outside arcaq to the nortll~rn part of the quadrangle. 
The increase in discharge nokt1 btween tha upper and tha 1owe-r 
station records thc amount of wabr dcrived directly from the region 
included in the mapp~d arca. This table, as well as the other water 
measurements, has Ixen taken from Jlen~haw.~ 

Dste. 

J U ~  II .......................................................................... 
AUgVStZ ........................................................................ 
Aumrst25 ....................................................................... 
September 17 ................................................................... 

It is possible, howev~r, that the voIume of the ~tre~rns in the basin 
in which the water is to be used is not suflicient, and it may h neces- 
sary to ciivert water from one hrge drainage ama into another. There 
are three large eretas which map be considered in thin connection; 

l3lmhnegs, 
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first, the coastal-plain province ; seconcl , the Solomon River bash ; and 
third, the Casadepaga basin. The fimt of these area4 would undoubt- 
edly mquira more water than is locally mceivcrd by it at the present 
tima if mining should ever ba done on tho samo scale that it is in the 
coastal-plain province near Norno. Wnter might be gained by t a p  
phq the larger tributaries of Solomon River, ~ u c h  RS East Fork, Big 
Hurrah, Shovel, or Coal creeks, or even Solomon River itself. The 
dihches would have t.o be long, hut not ~o Eeng as those built in the 
Koupmk, Bluff, and Nome r i ~ o n s .  West of Solomon River water 
might be cttrried to tho coastal plain by tapping either the Solomon 
River drainage or the Bonanza River drainago to  the west. 

If the Solomon River basin tlid not afford enough water a slight 
addition could be gained by div~rting some of the Casadepaga drtcin- 
age. The l o w ~ s t  point, on t.he clivide betwen the Solomon and Castlr 
depaga banins is sligl~tly over 600 fmt. This point is in the low pass 
by which tho railrotttl crosses the divide. While water could thus be 
obtained, the length of the ditches necessaw to give adequate supply 
would h 80 long as to be almost prohibitive in cost. The transfer of 
water from the Casdepags, and Solomon basins could of course be 
effected in eithm direction, but probably for s given length of ditch 
anore water could be delivered from tire Casadepaga to the Solomon 
basin than from tho latter to  the former. Very little additional wabr 
could he obtained for the Casadepaga region, except at an almost 
prohibitive cost. 

Tho only one of thew possible diversions of water from one drainage 
basin into andther which has been attempted up to the present is the 
carving of Bonanza and Californira Creek wate.r over the divicfe into 
Mpstery Creek. This project h m  not been completed. At the close 
of 1907 the end of the ditch was about 2 miles Rom tho Mystay 
Creek divide. Afkr crossing the divide it is intonded to carrythe 
water in heavy hyrlraulic pipes to the ground whero the water is to 
be uwd. The pipe is already on the ground, so that it should not 
take a long tinre to compfeh the work OF construction. Tlie elevation 
of the divide where the ditch crosses is slightly in cxcess of 500 feet, 
and this will give. w p o d  head nt the company's ground on Problem 
Gulch and Myshr;v Creek, 

It is possible that with the €urth~r growth of Sward Peninsula 
&ing the transformation of water power into electricity will also 
develop. Unquestionably there ara many places where electricity 
may & generated cheaply by wahr. One such project is already 
under way on Solomon River but has been obstructed by adverse 
daima for the ownership of tho water right. For this  projmt it WBS 

proposed to tap Solomon River near East P'ork and to lead the water 



by s ditch 2 or 3 milcs in Icngth, so rn to acquire sufficient head to 
generate elmtricritp to opertttr! two largo dredges. While this power 
will be sufficient for two d r ~ d p ~ ,  it is probable that not all of it will 
be used for several yaars. I€ this vcnture is successful, many others 
will avail themselves of the opportunity nntl transmit the power thus 
obtainerl to regions where d i r ~ r t  wntcr power is not f~asible or where 
p w p r  fmrn the comhustio~r of con1 is precluded by the high cost of 
fuel and transportation. 
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