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ABSTRACT

The north central portion of Seward Peninsula is an area

“which is geologically favorable for placer zold deposits. It contains

somé mining, but the area is far from being developed to its full
capacity of production. The area was roughly prospected during the

Nome gold rush end the years that folloved; namely,I1899 to l§04. Oﬁly
the éost accessible and easily worked deposits were ﬁined bocause of

the many hardships and dlfficulties encountersd. Mény of the early
mining venturss were failures which in part were due to lack of knowledge

in dealing with the various problems, the high costs, snd the lack of

-adaptable mininz machinery.

Thé graater portion of the area is underlain by interbedded

1impatone and schist of Ordovician and pre-Ordovician eges. These forma-

tions wors subject to intense folding during the Mesozoic era. Large

open folds and elongated anticlinal structures were formed, as a resulg

- of this deformation, with a general east-west structure. This deformation

was aceompanied by the major intrusives which formsd the Bendeleben and

Kiglualk mountain ranges. These intrusives merked the -beginning of the

-gold deposition. In late Cretacooué or early Tertiary tims a s2cond

period of deformation took place which produced a second serisz of open

-f0lds and antilclinal elongated domses which were superimposad upon the

former ones at nearly right anglss or in a north and south direction.

The structural effects of this cross folding is muech in evidonce today

with the numerous basins aud domes glving the effect of an o0ld age




topography decidodly worn dovm. These basins and elongated structural

po valleys which contain the basins were 1deal for the formation of placer
gold deposits during tﬁe extensive erosional poriods and minor uplifts
that followed. The folded formations of limestone and schist, and the coal

beds with the accompanying faulting and shearing, formed ldeal channel-

ways, especially on the conta¢ts, for hydrothermal solutions to penabrate
outimrd toward the surface from the erystallizing magma.

'(; | Yany Tertliary channels were formed as a resuli of the great
e}OSive~cycle of ths Tertiary Epochs, These chennels were.confined to
the structural vallsys a0 that basins containéd therein vare filled and
emptioed many times during the progress of the rivers to the ssa., Each
period of subsequent uplift is represented dy an extensive dolta de-

. . posit vhieh i3 more or less modified by sea action. The effects of

: these uplifts made a series of unconsolidatad bnach deposita aeross -tha

morthern portion of the area, ranging in elsvation from the present beach

} (_. Y4ne to 600 fest above,

: At the end of the Tertiery period surface lava flows covered a

section of 1,000 square miles within the area. Thess flows spread out,
" - sovering the greater portlion of one of the larger structural basins vith
portions of the flows continuing along many of the Tertiavry chennels,
causing a disruftion o2 the major Tertiéry drainage systems. The
Tertiary doposited gravels were lert'intact under the lavas. Very little
| i3 knovm regarding these gravels, but in a few places where they have

bYeen mined and observed they have been found to dbs auriferous.

-
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The Pleistocene or glacial epoch followed closaly the lava

.emission vith the later flows believed to have been during glacial

timss. Evidence of animal and vegotable life are still ?ontaineq'in\fﬁﬁ
frozen unconsolidated deposits. The great atmoapherie disfurbanééslﬁh;ch
took place during the glacisel epbch are believed to have been thé.tra%s-
porting agency of the lightar loose maferials;linclﬁding the remaihs of .
@he abundant vegetable growth, from the higher points of elavation into 7
the lowsr valleys and basins. This formed the extensive black muck and
gilt deposits that cover most of the unconsolidafod deposits anqrﬁgk;s
the mining of placer dzposits so difficult. ‘ A |

"Alpine glaoiers were formed in the higher Bendeleben moﬁntains.
On the north slopes of the range these glaciers were small and their |
movemont was not so oextensive as comparad to tha south sido which ap-
parently received a greater emount o precipitation. o

The present day drainage 1is comparatively young and ﬁas been
auperimposed on the older drainage and on top of the frozen unconsolidateg
deposits. . |
The gold and sulphides are believed to have been derived from
aséending hydrothermal solutions and deposited by preoipitation-brought.
" ‘about by a rapld reduction of tomparature with the oxides rorzsd rrom
the other notals as they reached the zone of rree oxygen and carbonaoeous

matter, all vithin a zone of near surface conditions.




In the various potential placér areas the geologlcal indi-
cationé appear to warrant considerably more lnvestigation, prospecting

and devalbpment. Howieveor, in assoclation with thesge activities 1t is

“important to ksep in mind the various problems, both in relation to

mining end geology.

INTROICTION .

Purpose and Scovs of Report:

The years from 1934 to and including 1940 mark a peried of
temendous inereasa in the number of plecer mining activities in Alaska.
Ag a result of this increase many newr conditions and unsolved problems

pave come before the Territorial Department of Minss. The department

LR T R S

itselrlneeds to expand to keep pace with the rapld expansion of the
industry in order to direct it 1n the future and to maintain a steady
rroduction in matelliec output from the Territory. A continuous search

must be maintained for now placer areas and new lode prospects. The

prosbectors should be sncouraged, and their properties examinsd and

b;g&ght before the propar parties for leass or option. Operators and
pfésééctsrs alike must be constently assured that the value of gold is
aqﬁﬁd. JAlong with these activities there has arisen numerous mining

problems and teﬁdencies such as increased transportation rates, wages,
taxes, costs of machinery, end thé use of credit. THese problems have

tho effect of retarding the industry rather than building it up and




'stimulating it Into greetsr developmont for the benafit of avery one.
The tvo incentives, vhieh have fostered and caused the increase in B
aotivity, have been the increased price of gold and the greater anpliga-
. tion of mechanical machlnzry. They have enabled the operator to'increase
his potential ;eserves by the mining of lower grade ores and deposits,
end to incrcass his margin of profit, vhieh in Alasgka has been mainly
furned-back into the industry by the purchass of more property end a
tremendous cmount of mechinery. This is one tendency vhich Government
agencies should consider vall before contemplating further taxas on this
young and growing industry.

It is o cormmon tendency emong mnnf fo place tbo mich stress
Qn one or two factors with pegﬁrd to an lndustry and to negleot some Bf e
chg major factors uvon vhich the industry 1s bassed. The increase in
the price of gold would not have increased tha number of operations had
not the deposits existed and further, had they not been discovered. 1In
other words, the ¥noim existing discoveries actually account for the

increased number of activities. To the thousands of Alaskan prospectors

vwho spent a p_rt of thelr lives end energy in the past end to the very

e R e e o ——_— TR, T TRl s e

tew remainirg ones goes the greater portion of the credit and oraise

for makine possible our presant industry. It is still the duty of the
Government to encoursga, to help, end to stimulate interest in mining
in order to maintain a steady production of minerals which im return

means a steady incoms to the Governmernt. One of {he many dutiss of the




Territorial Department of !Mines 13 to cell attention to and to supply

information concerning cortain mining arees Vhich have potential resarves

and those most adapted to prasent day mining methods.

' H - ‘ el ey

Thus, the purpose of this report is four-fold and it is

\r.' l‘:-.. Al.\‘

hoped that it will contribute to the growing mlning interest in Sewnrd

Peninsula and vill be of direct help to the Alaskan operator, progpector

and new-comsr,
l. It is hoped that 1t villl help to cronte interest in

mining on Seward Peninsuls by stimulating further prospecting and by

8o dolng load to wore mining opsrations.
2. That this raport i1l help to fulfill tho demand for

potential plecer ground and In so dolng help the industry to continue

to expand and to maintain a steady gold production. - Ttt":. e

." = _\_,.'...... PN

3. That it further gives the naw operator a olear pioture
of soms of the major problems and to guide him around the pitfalls which

have causad so nany fallures in the past..

4. That it £111s a particular need of bringing to tha attentlon
‘0f Alaskan oparators and prospectors sons of the important geologie facts

4n rogard to Ssvrard Peninsula, vhich have heen published in the past and

l

w=ish which at the present tima are mainly out or print and more or 1ess
. TN S TR

e BN - -

Torgotton.

\_ I . L
Dninl

The scope of thisg revort is conrined to a rew of tha undevaloued
areag on Seward Peninsula located on the northern slooes of tha peninsula

and to such ereas where mining has not advanced to tha full capacity of




the potential deposits. This area includes approximately 5,525 square

miles. A general account is given of the geological conditions which

ere more or less favorable for placer gold deposlits. A relation bstween

the present placer deposits as oriéinating near intrusive and extrusive

"igneous rocks and deposition from hyﬁrothefmal solutlions is shovm. The

plécer ereas ag wall as individual oberﬁtions are described in dstall.
furthermore, many problems are discussed which apply to the whole of
Seward Peninsula and suggestions ere made which ;t is hoped vill aid in
their solution.

The contants of this report consist of an accurulation of
data gathered from two months of field work withiq the area concerned.

This consisted of the examination of most of the overetions, saveral

.....

. neers, prospectors, and others. A study of three months duration iwmas

nade. of the past geological litsrature which has besn written and which

consisted meinly of U. S. Gaological Survey reports. Prior to this year

. the writer has spsnt four ysers in field work of nearly six months each
}yeﬁr in examining both lode and placer propertiies throughout most of the
- sctive mining districts in Alaska. Many things in cormon were noted

1n regard to placer occurrencas. Eﬁch mining distrlet has its many

difficult prodblems as to mining costs, transportation and physical
mining conditions. lMuch has been leerned as to the teuor of élacer

deposits mincd, methods used, and the best adapted types and makes of

w7




-machinery. It con be statsd vwith considerable assurance that the

: variops areas on Soviard Pcainsula rank higher in opportunity at the
‘prosent timo under the existing conditlioms for the future development
~ 0f plecer mining than most of thé-éther placer areas in Alaska. It

~'18 paturally edvantageous to write concerning an arsa where the future

~possibilitica aro good and offer the dest chances for development,
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. GEOGRAPHY AND GEOLOGY
The area under discussion in this rsport consists of A
rectangular section 85 miles east-west by 65 miles north-couth vhich

is sitnated in the north central part of Sevmard Peninsula., The total

'area ‘sontains approximately 5, 525 squﬂI‘D miles "’hi"h is slightly more

than one fourth the totel area of the Peninsula. The position is be-
tvoan 165010' and 162915' longitude and 65920' and 66020t latitude.
This section is that portﬁon of Seward Peninsula which contains the
greeter portion of the older drainsge system with the present dralnage

in part superimposed upon the older. The southern portion is dralned

Ito the wast by the anitrin River and to the east by the Koyuk River.
'The wastern section is draired by the Kougarok River to the south end
the Serpentine River to the north. The central and northern part 1is
drained by tha Goodhope &nd Inmschuk rivers. The easterr section 1s

:¥'dra1ned by tha Kugruk Rivar and its largest tributary, vado or Burnt River.

The hoxapaca River, the largest tributary of the Kuzitrin River, drains

a laroe grea of ?he cepfral vortion. The salient feetures bounding the
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.east and the Kuzitrin on the west. The lower teble~land to the north

arec is the Bcndelegon Range along the southern border, on the north

by the Arctic Ocean and Kotzebug Sound, on the west by the high plateau
whioh rerks the divide between the Kbugarok and American rivers end

which contains the Kougarok }ounuain in the northern section, and on the
east by the divide of the Kngruk and Kiwalik rivers and marked by Monue
maﬁt end Kivalik mountains, The highest portion ér the erea is the
southern boundary vhich marks the high divide of the Bendeleben‘Lbuntains..-
This divide consists of serrated and irreguler mountains rangipg bdbetween
2,000 to 3,000 feet in elevatioﬁ. This mounteln range drpps dovm ragher

steeply to a comperetively flat tab;e-land which 3s marked Sy numerous

parallel norith flowing creeks which drain off to the Koyuk River on the

“6f‘tha'Baﬁdélgbéh‘rﬁﬁéé'compffeéélthe central portion of the aree end

18 marked in the center by Imuruk Lake.-‘This tablé-land is thiply

covered with recent lavas. The iake is draiﬁad by the Kugfuk River end
numerous springs which drain from around the margins to the lower eleva=
tiong, end other drainsge. This lava plateau 1s the important distinguish-
ing feature vhich marks the interval between the o0ld drainsge systen,

which is 1ntadf'ﬁﬁdbr‘ﬁ5§ﬁ1£va;*end’the new drainegéd svstem whichis - ———e
not subarimnosed on top of the lava. The new drainage system has cut
throuuh the lavas aleng the oute“ edges of the table-lend. The recent

hot lav&s which were emittad on the surfeace floued into- the depressioné

anﬂ channels of ths older drainage. This is ip evidence whan the various
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rims are sncountered as in the valieQé of the Koyuk, Inmachuk and Bﬁrnt
rivers, note Plate No. 4. The aree, dus to its superimposed dreinasge,
is very poorly drained and contains nurierous spall lakes and niggerhsed
marshes. Betwsen ths table-land end the coastal province to the morth,
the sestion becomes more ruggédﬁggafgonéists of intermittent struztural
ridges of limsstone and schist:lwithulafge structurel valleys in vhich
are contained the major rivers, These velleys are broad with gentle
slopas, end represent opsn folds. The rivers, as they approach the coastal
plain, leave their enfrenchment, build deltas consisting of & tremendous
amount of material, and meander back and forth across the valleys.
| The coestal plain is a broad flat plain seversl miles wide
which azteﬁds up’tﬁe Fiverléé;ieys,-égd which is leveled off at 200
feet e;evatioﬁ. ;Aioﬁéﬁfhé'ésagf‘ifgbyﬁfé occasional lend points waich
butt into ths oceesn and aeross which bluffs heve been formed by wave ection.
This plain is made up mainly of sea wmsh gravel deposits that represent
in pert the land eroded from the higher elevetions to the south.

' The aréa is divided into three distinet provineces; the mountain

province on the south, the intermediete teble-lend, and the coastal

|l LR

“plain, To understand aﬁﬁhggtaiifdréiéa;aﬁéntal plcture of thess thres-
provinces, each rerging into the other with their various degrees of
slope, one has to consldor the hndérl'ing atructure of the formatlionse.
While structure is taken up lateiiiés'it {3 of importence In regard to -

the position of placer aepoéits,”tha present relief is effected by

—— -



L . structural conditions of the past_:l plus consideoable erosion. ‘.:offi‘t;,l
gives the prevailing strﬁcturallfoatures of this area as "Consisting
of open folds, rhose ‘axes pltch at low anglas elther to thse north or
to the south with the 1ntensity of the forces producing folding, in-
oreasipg toward the eaatern part. 7 These north and south folds eccount
for the prevailing strikes of the-intéfbedded schists and lirestones
vhich inke up the greater portion:of fhe erea. Thus the earlier forces
vhich affected tha area epparently wora from diffeoent directions and
forred the east~viast folding which vas followed by intrusives, This
cast-vest foldirg forms‘tha eect-twest elevated rass now7 comprising the
ﬁendoleben Range. Thus the intensity of the folding belng greetest in
the southern erea gredually aecreases to the north. Therefore, the

f:mountain or eou‘hern province has an. ea.t-wast.frend and shows the

. | present east-v'est drainaﬁe,‘ quch as the Kuzitrin and Koyuk rivers,

reprosenting the valley of the underéold. The upland or central province
k“l eonsists of a medified north-south structure superimvosed upon a
modified eost-west folded structure. This superimposicg of one system
of folding on enother system nearly at right angles rakes & topography

of shallow doprassions and rounded hills. It glves the province an

T Ll Sl e e n w oy SO L T e e

1-appearanoa of being worn down to a greater extent than actually oxiats.
Thus, on the coastal province the north-couth folding structure
is the stronQESt featurs which is still prominent, as noted by the north

end south rivers. The east-wast ‘strueture atfccts it omnly slightly, but
Lo ;'._ o )»_.-:.{;-;.'; Y . -

lubffit F. F., "The Fairhaven Golu Pla"ers, Seward Peninsula, Alaska,
U. S. Geol. Survey Bull, 247, », 22. : :
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1s in evidence sufficiently to prdduce a topography which gives the
appsarance of belng considersbly worn dovm. The only feature which does
not conform to this gradual south to ﬁorth slope 1s the south floving
Kpugarok River. Thislarea on the.western section of the distrﬁct, which
i8 less affected by thq,po;th EQQ:FQHﬁh folding, but mbderately in-
fluenced by the east-west foldiné,lcontains the Hot Springs granite

area of local origin vhich diszupts the ganergl topozraphy. The Kougarok
River drainags wlll be takeon up later with fespect to structure and loecal
doséription of the area. Gonerally, the area 1s of low relief, poorly
dfained, covered vith turdra, few outcrops, some willow brush along the
banks of the larger rivers and stréams, a few alders, and permarnently
frozen to a depth extending 1nto bedrocx.

T 'It is not the purpose of this paper to preeent a detailed
geologicel discu331on and description of the area. The greater portion
of the area 1ls covered in general‘by Moffitl and other reports,

The following sketch map, Plate No. 4 shoving the distribution
of formations, is a itracing ffdm a "Reconnalssancs Map of Sewvard Penin-
sula, Alaske," scoale 1 sompiled by the Alaskan Brench of the

500, 000
Geological Survey, with the areal geolOgy teken from the geologle map of

Sewnrd Peninsula, Alagka iu Bull. 433 Plate II.2 The percentages of

the various formations are only epuroximate, being given in the order

of greatest extent. ‘The classified lome group, which consists of various

| 1Mof1’it, ¥, H., U 5. Geological Survey Dull. 247,

2smith, P. S. "Geology and }ineral Resources of the Solemsn and
0asadepaga Quedrangles, Seward Peninsula, Alasha," U. S. Geol. Survey
‘Bulli. 433, Plate II. I T
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schiots and limestones Interbedded, represents 42 per cent of the surface

land area. This formation covers the greater portion of Seward Peninsula

and is the formation ‘on which nearly all of the placer gold is found.,

The most favorable placer concanuration is a limestone~gchist contact of

‘steep dip. This percaﬂtage or limestone and schist must be considered with

limitatlons. Thus if one dlsrega‘ds the gravsl dnposits and accepts the

bedzock bslow the gravels then the percentags of bedrock geology would

' be almost double the amount msntioned above. Also, in accepting the

gravels for their full area, then it must be considered that, ag the

tundra and black silt cover some grevsl, the parcentags of gravel would
. bé greatsr and tho actual limestons and schist lessa. As there appears

to be considerabla area which ig in doubt as to whethsr it is barren or

- ‘%.;;

gravel covered, such areas have been classified with the limestons and

~ schist as represented on the mccompanying skateh. Thers is also the

extenaive recent lava area which covers both gravel end limastone-
schist areas.
As noted on sketeh No. 4, an area of 35 par cent is more or

less knowvm gravels. Included within the gravels are all unconsolidstsd

» ldeposits such as sands, beaoh materials, etec. Considering the isolated

gravel deposits both known and unimovm, and the old drainage gravels

under the lavas, this percenbtage would no doubt be inereased and the

" limestonsa-scshiast arsa decrensad.’




. - - Descriptions of the various greavel deposits will be teken up
| under the dessrivtions of the various areas undor conslderation. The
'Question arisss hare as to how isolated basins beoams filled with gravels,
1f gold is contained in ths gravéls, and whether or not 1t is concentrated.
These isolatzd gravel deposits eve found t6 exist at various elevafions
from 1,000 feat to cea lsvel, In facg, it is safe to assumo that they
possibly exdss up to and above 1400 fee; slevation. It is not the pur-
pose of this paper to trace all the geolozic history of the aree, as
it i3 well discussad in the various geolezical reposts listed in this
report. It is comaonly accaptad thet most of tha gravel deposits were
forred during and sinee Tertiary ags. Thus the periods. of subnsrgence
"“,}“and elovation during end sinse that tims lseve their records of geological
k“ﬂk’ei?...?“ﬁTT-riié:ér;‘ig‘;;rioﬁ;1forms. One bit of evidence 1s the isolated placer
. -or tundra gravel deposit. Sach period of elavation had 1ts system of
drainegae 1n ecoordance with structural-conditions. At least two cycles
(. ‘ of elevation vita Intermsdiate subsldence are in evidence from Tertiary

time to the present. It 1s very possible that thsre were wmore within

each major cycls as there were periods of besitation end c¢ontinuancs.

" Thus, the basin, vhich happang to ba near the water surface or near the
Zbggch line and assnclated with soma drainaga stream or river et that
.pafticular time, boscomas filled. Continued elsvation leongthens the

. drainage, p_rt1y cuts ayway the -formsr deposition in the basin, mekes a

qﬂ' concentlution, end fillg up the next basin along the beach or bvorder

11ne loaar in eleVatﬁon."‘ ‘




The deposition of the Tertiary sediments, which are in evidence

on the, Kugrux and Koyuk rivers, range from over 1,000 feet in elevation

to neér sea level. This merks a period of submergence and deposition

dwring Tertiary time, Faulting of various areas and other various

' roroas of structural doranzerant also effect drainage and help fill

basins, concentrating heavy metals .in them. '
It must bo taken into consideration that large, medium and small
éiéeé g;sl£s existed, which affected the deposition of the Tertiary
éédimen%g-énd the latsr lava flows. The period of the recent lava
eruntion shours by its very nature; that is, the lack of clnder comes and

the usual ash that it was emitted from lairge oponings on the surface,

: ‘, ,,N.\ .4 AAI: 1’ ,_
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- gmhese various rocent flows are definitely later than the underlying

gravel deposits. Rovwaver, the por;od of erosion since has continued

[ T g

'to have its effoc+s upon the gravel deposits other than those under the

lava. The larges» basin, into which the recent lavas flowad, extends

east~m~st along the north-side of the Bendeleben Ranga and in which

| the upper valleys of the Kuzitrin and Koyuk rivers are situated.

A. T. Collierl describes the Kuzitrin Basin as follows:

AN "«‘J*. O

(-7t wPhe Kuzitrin lowlend deposit is the most extensive of the
basin arsas. The upper layars seem to be more gravslly tkhan those
“‘of the Imuruk doposit. Around its western and northern borders

mbtthere 1s o terrace from 50 to 100 feet abova tha general level,
" from which 1t is separated by a marksd escerpmesnt., Thsre are
- . elso many isolated gravel buttes from 25 to 50 feet high scattered
.. over the lcwrar portion. Theca featuias are rogarded as residual
- parts of an older surface leift bdehind in the erosion that bas

'“%”“‘%rpduocd the surface to the ornsent 1eval. Remains of the

i
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énd accurulations of vegetable material, have been found in these
buttes and terraces. Near the east end of this basin the gravels
are overlaln by lavag that flowsd {rom vents pear th? head of Ku-
zitrin River.”
This basin, in its presont position east-west along the norta side of
tﬁe Bendeleben Ranze, apparently at ons time contained and still con-
tains the greater portion of the gold which was agsociated with the
nunsrousd granite intrusives which weke up a great portion of the Bende-
lebon Ranga, noits Plate No. 4, It Is not assumsd here that all the
plecer gold within the area originated from thess intrusives, however,
fron evidernce shovn later this mass of clossly comnected intrusives vare
the original source of the greater portion of it., There has besn much
vritten as to ths origin of the gold along the Noms beaches and the
Soloxmon River district. In studying the various geolozical reports and

exanining the effects of various egencies in that district one arrives

at tho conclusion that the greater portion of the gold originated from

. the Kiwalik luntain range, which is an extension of the Bendelaben

Range on ths west. The gold found on the beach levels and benches, as
woll as the rivers and streams 1in the vieinity of MNome, is beliaved to

have beei dsposited during erosional periods by pumerous egenciss, mainly

AT i - S —

vave andlgigéiaiiéction,-as_ﬁértiy conceggiated gold in gra%eis vhich
migrated along structural valleys collscting more gold and dgpositing it
wvith the goli forﬂai locally. It has =slimays bzean an unsolved proslem as
to the whersabouts of tha gold that has migrat:d to the rorth of tﬁe

Bondeleben and Kiyalik mountain rengss.
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The vriter does not aettenpt to solve this problem, but the
intent is to detall those areas in which the gold is most likely to be
found. Ths reader is left to draw his ovm c¢onclusions ns to which of
fhroe po3sible positions wvarrant attenticn,

; First, the largs structural basin along the rorth side of the
Béndaleben Ranée, containing the Kuzitrin end Koyuk rivers, which is
£illed with extensive gravel deposits, may be the solution. In con-
sidering this bacin (sze Plate No. 4) it should bs noted that nearl&
half is covered with the rocent lava flors. The Koyuk River cuts through
the lavas in the =astern szction. Prosvsctors report the gravel§ in the

uppey Koyuk Bzagin as thawed, and that they were unable to sink holes to

bedrocics Just what portion of these gravels are thawed and froZen is

Y]

‘Tf;lﬂdt knoem. It is possible that heatzd waters may have flowed from the

recent hot lavas durins the last frecze-up perled and kept them thaived.
Furtlisr reports from this saction wzre to the effoeot that the black
muck, which lies on top the gravels, contains great amounfs of 0l4d bones
end horns of animals, Thess animals may hava crowvded into this saction,
attracied dby the heat arising from the ﬁaters during a period of cold,
perishing within the muck. Anovher itheory Tor the thawed gravels, is
that waters possibly drained under the soutiiarn border of the lavas into
. the old drainege gravsls ani later flo%ad out in%o the Koyuk basin and
:sfn go doing, the frozsn gravels rwere theawad, fhus the prospactors ‘were
handicapped in the early days by the prosence of thawed gravels vhich

{7 1imited bedrock proaricting bocause of the leck of pumping equipment.



The western half of the basin, occupied by the hoadwaters of

the Xuzitrin River, contains extensive grevels. The small roundod gravel

\'4, EPFRPRIE

butte , &8s mentioned by Collier,l show considerabls uater action which

no doudt hed considerable concentrating action. This ex*en51Ve basin haa

~a s ad

not been prosnacted. Information is lacsinﬂ as to depths to bedrock
=l

extent of frozen or portly thawed areas, and gold oontent except along

L e

~the outsr extromities such as the Noxapaza and Lower Kougarok diSUricts

PR

vhich are described later in this report. ‘ ~

T TR BRget D
The second area to be considered is the structural valleys of

north aad souvh direction which contain the larger rivers. Since the

early gold ruch days, gold has beon found in the valleyﬂ of the Kougarok.

Goodhops, Inmachuk and Kugiok rivers. The east-west area containing

T
P

these river valleys represents the transitional secuion from the upland
proviunco to ths coastal plaia., MNaturally, this sestlon was the area

in vhich rost of the early prospecting vas dore Jdue to shallow bedrook

[T

outcrops. Does this seetion contain the greater portion of the placer

gold, or does it reprcsent only a portion of the gold with the major
emount having traveled on boing devosited along the ecoastal plain, or

is the gold found here only that portion.eroded snd nﬁgrated from tho

Kuzitrin and Koyuk basins?

SN Y L R B DL AN N S

The third arca for consider ation is the coastal province.

Soms gold has been found along the -beaches of the coastal plain as at

Alder Guleh in the northeast saction of Plate No. 3. Occasional co%o:s e

loo1116r, 4. G. ot al., U. S. Gsol. Survey Bull. 328, p. 89.
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have been found along the presént besches. The expectation of wave
concentration and the formation of beach linc deposits mlonz the south
shore of Kotzebus Souad is not within the limits of the egencles
involved. The occasionalArock bluffs break up\strong tidal curfents, and
storms that reach the coast lins are only from the north and these are
not sevore. During a portion of the winter the Sound is frozen. Had.
the greate; portion of the gold migrated to the present beach levels

1t vould b?ﬂig d?;ta deposits a8t the mouths of the present and the older
rivers. T%E pperent rivers show consliderable delta deposits and the
effects gf_?}alchgnne}lng nzar their mouths, This would ﬁake for ex-
tensive ;pw‘gradg daposits.

e S ;The next geolo ical formatlon, represent*ng the surface areal
geolovy in order o* extent is the recent lava flows. These cover 15
per. cent 9@,?@? erse. ‘The highest elevation at which they occur is
1400 feat_ggg they are located to the southwost of Imuruk Iake; which
region is believed to be the vicinity of ejsction. Several small craters
show from the air, but viether these are actual vents or sipks is not
knovn, Located npaf the ceater of the lava area is Imuruk Leke, which_
_gppoa;sl,?pom the gir, to be very deep in the center., I is?believed
by_somﬁ to ﬁgﬂéne of the larger craters from which the greater portion
of the lajg vas, emitted. Three, end bos;ibly Tour, fiows are.in evi-
denca. Thesé are thicxest neaxr tﬁe.éointé of emission And gredually
thinning out to the outer extremities. The u§pér Kugruk River, vhich

drains thé lake, has formed 2 canyon balow the lake cutting through the

lava bods. Prospactors report gravﬁls under ths lava in this locality.




These laves are classified as basalts by collior! as follows:

"At a point on the lloxapaga River 2 miles above Moxapaga
these lavas extend across the river, and their relation to the
othor rock was secn in a bluff above the river. Here the
Pleistocene gravels f£illing the }Moxepaza Valley rest on the
upturned edges of the schists. The basalts lie upon these
gravels, and nsar the contect the gravels are cemented by
indurated c¢lay. In the uppar part of thils gravel a few pebbles
derlved froam basalt are found, mixed with quartz pebblss derived
from the gcihlst. Tkis lava flow probably ocourrod in Pleistocene
time, whils the upper gravel dlain of the Kuzitrin Basin tas being
formed. In the Koyuk Valley I‘endenhall found evidence that the
basalt 1is of Pleistocens or late Pliocens time. The evidence
obtained in the Kuzitrin Basin indicates a similsr age for the
basalts found thero." )

Granite of various kinds mskes up the present surface of a
considerable part of the Bendeloben Rangs, shovm in the southern part
of the district. Lliany contact remmants of the older schists and
limestones remain around the tops of the highest mountains,and.ridges,
but they merecly renresent a thin hardensd chell. The area is under--
lain by granite more extensive than shovm on Plats Mo. 4. Several
lsolated peaks and ridges of grenite stick up through the lavas, the
latter having flovecd around them. This shows that considerable of the
area on the south covered by levas is granité underneath. The actual

granite outcrop comprises 7 per cent of the area,

Tertiary deposits comprise only one per cent of the area,

*C

While it is held thdt some of the granites are of Tertlary ege, they
are not included in this percentage of Tertiary deposits., I{ is pos=-

sible that there renain, in some of the baslns under the black muck and -

. west ’
1Collier A. J., "™orthérn Portion of Seward Peninsula," U, S. Geol.

'Survey Pror. Taper No. 2, p. 31,




less controlled by thesa prevailing structures. Each direction of

: lSmith P. A., "Areal Gsology of Aleska,” U. S. Geol. Survey Prof. Pansr iy

gravel deposits, more Tertlary sedinmeats. Thege sediments (note Plate
No. 4) are distributed elong the Xugruk River, They are folded and dis-
torted and contain lignite coal.

Smithl states concerning these sediments: -
"The paleontologic evidence as to the age of these rocks is

not adequate for basing a final conclusion but it isg believed

to indicate that the beds are Zocene end probably are in gensral

correlative with the beds of similar compogition and relation that

are 8o widely distributed through other perts of Alaska and that

have usually been referred to as Kenai,®

Eocene beds are of common occurrence in the vicinities of some
of the major placer fields of Alaska. Some of the richest creek placers

are in close proximity to these Tertiary beds., The relationship thet

these beds have to placer gold deposits has not been adequaﬁely presented

in any geological literature on Alaska. They are ;epr§39nt§d as péing
daposited later than most Tertlary intruéives, hovraver, there is evidencs
to show that sSme of tkese later Intrusives may have been ermad later
than the Eocene. At least gsore of the mineralizing solutions of Tertiary
intrusives may have Dometrated thess sedimenﬁs and fp;med high grade

deposits, now worn awmy, leaving gold in placer form.

i

. GQTRUCTURE ~ T e

The two prevailing structures of north-south and east-west

el T -, .
folding haver been explained under geography and geology. Nearly all

evidence encountered in the field which is evident today is more or - i o

- "‘ L

192, p. 65. ety




. ’ foldling is accomnanled by a fault structure in similar directlon.

This system of faulting prevails along the contacts of the 1Lmestones
and schisis in the north apd south structwe, and cuts across the beds
in the east and west siructure. This produces almost square block

faulting, along which many metalliferous leods veins are associated as
P t(

obsarved in the southern section of Seward Pemnsula v'here I‘DOK e:roosures

~ .».\‘.;.. \_\_\\

ere more in evidence. These fault lines, as they occur ‘o the north

and south svructurs, represent at leastc in part the beginning of the
BT S DR TN oS

s

early drainagze. They also represant the points o; greatest nealmess

L bertve . ‘¢

and the lines alonz which ths retalliferous solut lons i‘lowed :from the

SAaRNaon

intrusives and along whilch gold deposition took place.

[ :'if:\vﬂl: vha ‘.\7 'T-'Z“-;_:,:_'” .

Along the enticlingl domes of both stv'uc,,ures occur the »~:,:;'1<"{'-
S T N A S
. intrusives., Thus the prevailing cranite intrusivao L'era moa’o nuznarous

on the east-west upllift represented by the Bandeleben a_nd L’Lgluaik

Ca 2 e tp o b s

ranges. Less, but well represented, are the intrusives of the domﬂd

) Ll NI

' arsas striking north such as the divides bat ween Goodhope, Ilnmachuk

AT = = B
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and Kugruk rivers,
Collier! gives the dynemic hisvory as follows:

TR TR TR R e ' %¥e have thus four definite periods of crustal movements;—-w —a..-
with accompanying injzetions, in the northern province, The

first, which was probebly regional, occurred in pre-Silurian: ’

times. The second vas a pericd of intrusion, and can be proviaionally
assigned to the closo of ths Paleozoic, or tna beginning of the B
Megozoic. The thaird wus a pariod of folding, wvhicha vas rather - > - -
loocsl in its efrfect. The last was an epoch of extensive lavas, L e
which, though rather widespread, was not great in the axount of

material vhich vas ejzcted." : AT |
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. The dip changes continually-in erossing a section of a fold
from an antleline to a syncline. Thé dip is rather flat on top of the
dome then gradually incroases toward the center at which point it is
nparly vertical, and thence less as the trough or syncline is approached.
.ﬁith the 1nterbedded limestones-and>schists the lines of greatest weak-
ness occur along the contacts. TFaulting occurred along several contacts
and formed the path for the minsralizing solutions. In the areas vhere
‘the dip of ths beds is greatest, it conforﬁs with the greatest npumber of

-_rgults and the greatest mineralization, as compared to areas of less dip.
) Brooksl gives the lime-schist contact as ths origin of the gold:

"It bhas already been polnted out that there appears to be
a connection between structure end the distribution of the

) Lk&n_.fanriforous gravel. This view is borne out by the evidencs.of

LN :&{-‘»ﬂ

“7"%he geologic meps, which indicnte that rost of the viorkeble
placers occur along or close to the contacts of limestone and
“schists. These contacts have in meny places been exposed to
erosion as a result of the domal upiifts already nentioned.

"This, however, is not everywhere tha case, for some of the
limestone-schist contacts are simply the mergins of lenses of
limestona included in the schist., Be the reletion of the limestons

40 the schist what it may, it eppears to be established that the
bed-rock source of the gold in most deposits is traceable to e
limestona-schlst contact., Furthermore, these contacts appear to
have beon locl of the grestest mlneralizatiOﬂ, either as impregnated
zones or as fissure veins,m

. .The struoture is the important feeture of the entire area. It
ia the controlling agency for the granitio intrusives which are the origi-
' nal source or the minaral solutions which carried the gold, the control-

-liﬁg agency for the deposition of the sold along oertein contacts, and

tpe cqntrolling feature, wlth some excepiviodns, of tne drainage basins

. YBrooks, A..H. et al., U. S. Ceol. Survey Bull. 328, p. 121,
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into whieh the gold has migrated and exists as potential placer deposits.

GOLD ASSOCIATZD WITH INTRUSIVES AID EXTRUSIVES

Gold in placer form is widely distributed on the whole of

N

Wi Seward Peninsula. In & study of the various placer arees it will be
IAund that the pgreatest amount of gold concentrations are in the
ficinities of and not far distant from intrusive epd extrusive roocks.

(' Ierga tableland areasl such as the American River drainage north of

Téller, appsar to be lackiug in intrusives and also lacking in placer

.gold deposits. Areas of known placer deposits, such as the Hot Springs,

Kougarok, Inmechuk and Kugruk, all contain snali intrusive and extrusive
fccks. The presence of the older channels® show the migration of the
gold es having been derived in very close proximity to the intrusive and
ez?rusifé masses. The formetions of many of the higher doms=d areas,

- by the presence of quartz veins, contact minere;s, end foreign minerals

. Cj introduced by hydrothermal‘action, show that they are underlain with.

' 1ntrusi{és which also have contributed to the total goléd supply.

Ihmmnsg Contributes and assoclates gold deposits with lgneous

rocks as:

®*The association of auriferous lodes with igneous rocks is

_practicelly universal., In areas of late metallization the lodes

are asceociated with lavas or with intrusives formesd near the

eurfaco. In arees that have older intrusives which have bsen

subjeoct to greater erosion, the deeper seeted and generally more

coarsely grained intrusives are likely to crop out. In such arsas

-the gold lodes are almost izveriably essoclated with granitic rocks
_or with porpyritic p:hases of such rocks. Not only are gold lodes
. amgssocieted chiefly with acidic intrusives, but they are found

. chiefly in certain positions.”
L S 1Smi'ch, P. S., U. S. Geol. Survey Bull., 433 - Geol. map, page 26.
S+ . Zyote Hot Springs Area, p. . ‘ .
S SEmons, . H., "Gold Deposits of the iforld,” First Ed., p. 12.
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Yhile Bmmons does not use the term extrusive rocks, it is
epparently understood to be contained in the igneous rocks when he
mentions the lodes assoclated with lavas in the later intrusives, More
Important consideration should be given the extrusiQe rocks in areas

vhers they are mo'm to be genetically related to the granitin magmas

from which the metals originated. It is not within the scope of this
) raeport to theprizse all thgtagencies and conditié %s in the trencition of
(;1 ... _%the gold from the igmeous bodies to and until deposition in placer form.
From all evidence gainsd in the fleld, the origin of the major part of
the gold on Seward Peninsula ha;‘béén‘from megmas end deposited by
hydrothermal soclutions, which originated under ¢onditions of rapidly de-
ocreasing temperatureland as the result of the cryséallizatioﬁ of-tﬁ;‘%;;mgésnyl
. ' : These hydrotherrzl solutions carried thelr metallic content evay from
the lower crystallizing roeks vhen they were forced by pressure and.ec-
oelerﬁtéd by various gases. Zven gome of the metzls, such as tin and
.~ -possibly mefcury, vere believed to have been in a gaseous s%ate. They
were carrlsd great distances and precipitated and deposited under
a A . ,_pnvironmpntal conditions of pressure snd temperaturs, ln accordance with
the reactions of physicél cheniét;y.“—Thésa agcending solutions, . as

they leave the original magma, are believed to be highly ecig, dut- upon

emfssion at the surface, like tha present hot sdrings, theybafe‘bésio .

v -

_and elkalinc; howsver, they still retain some of the non-:etallic.énd

-~




metallic elcrments of the originél magma, These solutions in their cou#se
_ . | of travel through the many complicated openings, formed by the c¢omplex
qtructural conéitionsl precipltate vortions of thelr metallic content
under favorable conditions, Vhere conditions were not favorable for
précipitation along the entire course, as in the limestone and schist
formations of Sewerd Feninsula, they still retain a pert or most of

their metallic load when they arrive near the surfeace, vwhere a condition

R

of precipitation takes place regarding which very little is kmown,
Thus, until-conditions are studied further and more knowledge
ié galned regarding this srea, the following observed conditions in the
field appear to be in harmony with this general hypothesis:
¥ithin the area concerned, there occur four knowm types of
:?1gne§us rocks. These are dlorites, soda éranites, nonzonites and lavas.
SN CTEETE
. . In regerd to age classification, the recent lavas are t?he youngeét,
while some of the lavas in the lime-schist formetion ars regarded as
L | the oldest. Of the igneous iﬂtrusives the diorité 1s regarded as the
oldestlfollowed by soda granite and monzonite. This is based upon age

6lassification elsevhers in Alaska, of similer ignsous rocks by Mertie.?2

] The soda granites of the Bendeleben Range are regarded as being older

T Y i e—w e == —

G SN T T - _-Ao"g—

than some of the others, however, there is no definite proof. The 1gneous

_rocks observed in the field in this area have been classified mega-

~soopically. ilost of the knowm occurrences have been classified by

Hbrrit.§ This clasairication megasconically is subject to chranrge with

1°ps Cit., po 24.
®fertie, J. B. Jr., U. S. Cool. Survey Bull. 872,
Joreit, F, W, U, S, G201, Supwae SeI1, 247,
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‘ . ' further thin se.ction microscopic determin‘-e..t'iotns. Diorite was observed
along the left limit of the Kugruk River at and above the mouth of Gold
Bug Cresk. Here thre Kugruk River has made somne exceptionally la.rlge;
winding bends and has cut across the contacts forming bluffs 25 to 30
feet high. This diorite is in contact with a graphitic, siliceous -and
limy schist. The only mineralization noted was pyrite in small q;mrtz
veinlets and associated with lime silicete minerals. WNo visible gold
in place was noted, however, it 1s very possible that the mineralized
schist may contain low gold values that have contributed slightly to
the placer gold content of the Kugruk River. At least so;ne of the pyrite
found in the concentrates originated from these contacts., The main
Intrusive massl extends from above IMina Creek to naarly the mouth of
Independence Creek, and 1t 1s classified by 2ofrit? as monzonite. This
. ‘monzonitic mass is belleved to have contributed the major part of the
gold found in the auriferous gravels of Mina, Montana and the lower
(' : Kugruk River.
'#w '3‘; | At the mouth of Independence Creek on the point on the right
v limit of the Kugruk, a 16-inch vein was found in 1917 by I. W. Purkeypile,
Berney Ford and Xnapner. Ten tons of galena-gold ore was reported to
have been shipped from thls prospect. A shaft was sunk 140 feet and
soeveral feet of drlfting was done from the shaft. A reportsd. éé0,000
was spent on the property. The galena"c)r; occurred in k.id.neys.l 10 to 20
feet '.ln length along the vein and the fornm_tion was reported as béiﬁg

19p, cit., Plate 4. o o s
Qoffit, F. H., U. S. Geol. Survey Bull. 247,

.'
[}
1
St
1
¢
1
»

- 28 -




O
oo

ool
4]

black limestene. Thils prospect has been abandoned since 1919 and due to
the iractive conditien, it was not examined. It is the only lode prospect,
other than coal prospscts, within the arsa. This lode, due to its svlose
proximity to the monzonite, is held to be genetically associated.

The small granite stocks at the heed of Spruce Creek in the
upper Kugruk sectionl were not visited. ﬁaports of associated gold-
and cassiterite vrith considerable yellow granitic sand suggests that
these intrusive plugs may be of the soda granlte type as found in the
Inmachuk and Zot Springs areas.

Several of the numerous granitic outcrops in the Bendeieben
Mountains were examined. The greeater part of these are more or less
éonfinuous and related granitic masses which form the high mountein
range, Taey are covered with a hardened metamorphic shell of sediments
with the granite outerops only as smaller indepsndent masses. The

iﬁdividual nasses

, a8 they outcrop at the surface, represent more or
less the contact phase of the whole crystalline granitic magma. Furtber
erosion of tkese grenite masses would reveal thelr true composition.
Pegmatization is common in these masses and various textures of the
éranifes themselves show the various degrees of temperature under vhich
they crystallized from the paren£ magma, This pegmatization is more or
less the transitional stage of segregation of the minerals from which

the h&drothermal solutions collectad and were expelled by pressure as

the ldst exponents of a cooling magma.
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Considerable hot spring deposition 13 8t11) in evidence along
the upper portion of Fish River. The latter 18 not shown on the skatch,
but is located due south of Bendeleben Lgke across the divide on the
south slope of the Bendeleben Range. One hot spring is still in evidence
near the foot of the ranse on Fish River., Considerable evidence of
hot spfing action shovws 1n the granite sreas south of Bunker Hill., The
Pilgrim Springs are situated on the west end of the Bendeleben Range
in close connection with the granite masses. These pressnt hot springs'
ere the result of the deeper sested crystalliziné maéma. The amount of
hydrothermal ection whick took place during the crystallizevior of the ’
upper zone of this magra nust have been considerable. The metallie
content of these eﬁrlier solutions vas not deposited sithin this contact
and pegratitic zone. Tne termeratures-at which pegmatites form is be=~
tween 8702 and 6009 C.1 The tempsrature range for hydrothermal deposition
is held to range Irom 5009 C. to. soms. polnt well below 100° c.2

The prasent surrface of: the. Bendeleben Range 1s charactserized
by the presesnce of pegmcntitiec granite outcroppings and contact meta-
morphic sediments, which Erystallized at temperatures above the tempera-
ture Bf most coizon metals. The greatesr portion of these metals were
deposited =t soma distance from.this-zonglin outer lower temvarature
zones. The formations in which they waga depositsd have besn worn away
and deposited at 1owerllevels througp the'agencias.of erosion. - A great
portion of the unconsolldated deéositslround in the basing, the river
drainagas, and even the coastal plain,‘are believadlto have been derived
 frow this range. _ L '_l.l..r

Al

"llindgren, Wialdemor, A, I, M. 2. Trans., Vol. 125, 2. 358,
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The éfanites of this range break dovm into yellow sands,
Bimila? to monzonite sands, vwith great rapidity. 7From their orthoclase
and piagioclase contont with small amounts of ferromagnesium minerals,
they weré classified as of the soda 3raﬁite variety. It is generally
Tound that the most common types of gramites found associated within

the gold blacer areas such as the Kuskokwim,l Iditarod,z Ru‘oy,3 angd

_ Innoko, are soda granites and monzonites. These types of granites are

the prevalling granites found in the other sections of this area, such
as Hot Springs, ugruk and Irmzchuk. |

The metallic content, which was originally emitted from these
extenslive granitic masseé‘of the Bendeleben Range by the action of

hydrothermal solutions, is to be found in some form in the unconsolidatsd

deposlits. These deposlits are to be found in the structural basins on

" both sides of the range and the structural valleys wvhich lead from

these basins, These metals ere not to be found in-any concentrated
emounts within the range itself or on 1fs transitory slopss. The ex-
tenalve areas of granite sands with theiglpinkish color end content of
iron oxides derived from both the granffes and the recent lavas, which
are found at the foot of the north slopes of the Bendeleben Range, are
not favorable in themselves for placer deposits. They are believed to ba

auriferous by some prospeators who have been over the area. These sends

-are on the transitory zone and are derived from the granite which

Wfertie, J. B. Jr. & Harrington, U. S. Geol. Survey Bull. 754,
22akin, H. M., U. S. Ceol. Survey Bull. 578,
SMaddren, A. G., U. S. Geol. Survey Bull. 410.
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. &
erystallized at a temperature above that for most metallic minerals.

These sands are further described under the Kuzitrin lowlandl, Small
fine colors of gold can be panned from these sands in certain localities
such as at Bendeleben Lake and at some of the north flowing streams
:rém the Beﬁdeleben Nountains. The sands are, howsver, underlain by
numerous talus boulders f;om the range and mixed with numerous lava
rocks from the margins of the surface lava flows. The fins gold
'¢epb§ition.in these sands is the result of later hydrothermal action,
yﬁich wgé ;ﬁiy ﬁinar in amoﬁﬁf ;s compared to the former action.
Glacial action also disrupted any extaﬁsiVB concentration.

N The Hot Springs granite area, located betwsen the Zougarox
ggd the Sqrpentine_River:drainage areas, represents the most advanced
' stage of erosion of eny intrusive vithin the area. This grenite area
_;g_a large emphitheater, over S miles in diameter, with the outsidse
contacts rising as sharp rims above the caentral portion. The whols
effect is that of a large volcanlc crater which has sunken in the center.
Numerous groups of what Clollier2 calls "ears" are scattered vithin the
.9ontral basin., The whole central portion consists of coarse grained
pinﬁish graniie consisting of pink aﬁd'w?ite faldspar with gquart=z.
Some ?grroﬁagnesium minerals are present but not abundant. The outer
zf}évgéns;stg of hardened sedimsnts and gréenstones, which have been

- hardened through contact metsmorphism so that they have resisted the

' 1See description of Kuiitrin lowland on following pages.

2Collier, A. J., U, S, Geol. Survey Prof. Paper ko. 2, p. 30.
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agencles of erosion more than the crystalline mass itself. The upper
portion of this intrusive, which contained the hydrothernal and pegma-
titic zone, has been worn awvay by erosion. As a result the gold and

other metallic content has been removed froia the lmmediate vieirnity and |

‘has migrated distances of from 5 to 10 miles or more away from the

intrusive. The gold is found on the Kougarolk, Sefpentine, and Goodhope
river drainage systems,

The nursrous groups of ears, vhich are in evidence within the
intfuéi&é masy, with the existence of the present hot springsl, on Hot
Springs Creox, are all evidence of exiensive hydrovhermel action which
accompanied ths cooling of this granite. Hot Springs Creek in its upper
portion has cut through the hard contact rim surrounding the Hot Springs
éfanite. Thls amphitheater bas been formed mainly by the erosion of
gsofter granitic sancs by tais creek, dbut leaving groups of nesdles and
pinnacles, or ears which were simall masses that resisted erosion more
than the main crystalline granitic mass. Collier? attributes the formation
of these eers to weathering along a double system of joints., These ears,

to the 014 time Alaskan placer drospector, hed an imporvent significance,

_They were the evidence on which he decided the country was favorable

for p:oapocting. These were often recognized as granite end many pros-

peotdrslhave often stated that they ﬂlway% prefer to havs -these ears in

sight vhen prospecting for placer gold.

' “lcollier, A. J., U, S. Geol. Survey Frof. Paper 2, pp. 55-56.
" 2Collier, A. J., U. S. Geol. Survey Prof. Pepsr 2, p. 30.
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Geologically, these ears have an important significance. They
eppear to be the result of weathering aiong joint systems, as mentioned

by Collier, which normally vould form depressions rather than protruding

‘ears, eathering, as it affects most granites, is most rapid along

- fractures, faults and joint planes. The intersection of Ywo or nore

lines of vealmess uéually forns a small depressioﬁ. In this Fot Springs
grenite the opposite effect regarding these intersecting jolnt planes
was noted, Jointing in igneous rocks, eccording to Willis,l is the
result of tension imposed by cooling., A double system of Jointing ‘
ocourred vwithin the intrusive areas and’it vasg more or legs pronounced
in areas of localized tersion., These loc&lized areas were the open

channelvrays for the ascending hydrothermal solutions, which were formed

" a8 the result of deeper crystallizétion of the original magmas, These

ascending solutions were heavily burdened vwith ninersls in solution ard,
no doubt similer to the pressent hot springs, contained an sbundance of
silica and soda as major constituents. As the solutions approsched these
Joints or-channelways the temperature and pressure wers reduced and

precipitation began. Due to the abuncance of silica end soda, these sviere

--intermingled and-believed-to have crystéllized out tbgether end formed . -——.

the Dlagioclass reldspar, which in comparison with the originel plegio-

"6lase of the parent roclk, appeers to be secondary in microscople thin

' sections. These solutions élso ettacked the original feldspars end caused

1341118, B., "Ceologic Structures," First Ed., p. 31.
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a recrystallizafion vhich formsd zonzl growths of plsgiocless feldspars.

. These are particvlarly in ovidence zround the original orthoclase feld-

I N
EA Y PR

spars, Thus within the zone of attack of these solutions the aeddition

of this induced silica and the recrystallization formed a hevrder phase

or zone, than yho original rock, wvhich vas. more registant to weathering.

The important Tact to be telien into comnsideration regarding

these ears is the fact that these same solutions elso contained a
metallic content which was deposited in a higher zons at lower tempera~
{fﬁre and pressure. The envirommental condition in which this gold and
other metals wore devosited is not knovm, since the upper zones ars

worn avay. BPBecause this liot Sorinzs granite is of the §oda grenite
.variety with ifg abundance of soda feldspar, and since soda grenits 13
‘the prevalling grenite assoclated with the originel source of the gold,
considerable gold is believed to have besn assoéiatgd vith this intrusive.
The abundence of the remmants of hydrothermel asction, the highly minerallized
contacts, the associeted placer gold on the Kougerok, Serpentine and
Goodhope draineges, all point to a cormon origin within the inflence

.02 the Hot Springs granite. Further evidence is the old placer chamnels,

© which point toward this intrusive, end the associeted granite bearing

sends with the gold itself in the upper regions of the channels.l
Midnight Mountain, due south of the Hot Springs granite area,
i1s a long north znd south extendiﬁg dome consisting of schists and lime=~

stones., The formetions show evidence of minerzlizing solutions which

" lgea degeripticn of Hot Springs placef aerea on following pages.
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origineted from an intrusive mass that is believed to underlie this
elongated dome. Since i1t does not outcrop, its %ypé and kind is not
¥known,

Several small extrusive macses occur along the Kouéarok River,
note Plate 4, but since the emourt of tundra end erosive material which
covers the bedrock in the entire area is héavy, n;.doubt,man§ more ére
hidden. These have not béen studied and there is no availeble-informﬁtion
regarding then. Thether they ere iéolated individual injections of
magmas, representing small stocks which have rsached tke surface, or
whether they are merely remnants of an extrusive flow with the major
portion worn avay, is not knovm. It 1s possaible thet they represent
emell intrusive stocks which, upon arrivirg st the surfece, cooled as
individual lava areas. Thg isolated ;im;l thcﬁ"océﬁrlalpns:£#e Ipmachuk,
Goodhope and Xugruk rivers, are kmovn to be mainly-isoleted remnants.

Such may be the condition on the Kougarok, however, these cceurrences
ere isoleted and scattered and apparently do not show indications of
relationship to any main mass. Further study of these and the lava
surrounding Devil Mountair may show some assoéiation.

It is not necesséry for an intrusivp to outerop as a cryétalline
rogk to be'associated with hydrothermal solutions end matallic.breéipi-
tation. Hydrothermal solutions, formed by the cooling and crystallization

at depth ir an intrusive, may be emltted from an extrusive., Further, it

et m——



"is ¥nown that cerystallization tekes place at depth under dense surfece
orustations. Thus, whether or not the small lavas of the Kougarok areca
have ﬁad acconpanying hydrothermal esction and have contiributed to the
total gold supply found on the drainage is not knovm,

Tho aree, with its interbedded strata of schists and lime-
etones, the latter verying in positions from horizontal to.verticel, has
~ offered conditions very favorable for the flow of hydrothermal solutions.
The folding of these interbedded strata hes produced both nortﬁ-south
and east-west faulting And shearing. Tﬁe éreatest amount of shearing
was confined to the schist in contaet vwith the limestone. This shearing
zone ﬁakes for favorable conditions for the asecernding solutions and the
precipitavion of gold, Furthermore, these zones were most readily
attacked by erosiénal agencies and.férméd;the.basins and channelvays

for the placer deposits.

FORMATICON OF PLACER DEPOSITS

Geolozic History:

It 15 not within the scope of this report to give the geological
bhistory of the xnowm earlier formations until the present time., Attenpt
-7;6 giﬁe tﬁe geolbgi&ﬁi.égﬁdifions, whicﬁ'affeéted the deposition of gold
and the formntion of thg placér deposlts, is méde subJeet to change, as

the area is further studied énd more mining has been done;




Gold is believcd to have been deposited in this arﬂa starting

with the crystallization of the intrusives within the Bendelebcn Range

.t

or by those intrusive masses which acocompanied the formation of the

\

east-west folding and which hoffxtl holds viere produced before the

depoaition of the coal bedg or before Cretaceous or lower Terti&ry

times. Hydrothermal action within this range or in association with

illl

these intrusives carried om for a considerable time and 1t possibly vmas

repeated by the later or second eruptive period that 1s stlll in evidence

I../ (.

today. However, following this first period of foldlng and acconpanying

& Qv .
intrusive action, an erosive period followed z2nd the Eocene sediﬂents
were formed. Theso sedimsnts, as they occur in this area and numerous
other areas in Alaska, appear to have been laild down in channels and in

N

isolated basins, and are the result of long erosional periods._ Thesa
R

Tertiery sedirents may have contained a portion of ths gold in placer
form frorm this early period of minerslization, as in the Eagle-Circl_e
district mentioned by Msrtiez, vith the gold being rsleased later by

the erosion of the greater vortion of these sediments, Some of the goid
was apparently deposited in the east-west structural valleys as the re-
sult of erosion from the range itself. Thence came the sacqnd verlod of
deformaetion with the north and south foiﬁing across the eagt-west fol&ed-
atructure. The deformation of this per;od, vhich folded the &oél'beds |
angd Teftiary sediments, vas accompanied by granitic intrusion of Tertiaryl

Ltorrit, F, H., U. S. Geol. Survey Bull. 247, p. 35.
2yertie, J. B., Jr., U. S. Ceol. Survey Bull. 816, p. 161.



bage, as mentioned by Mofritl. This resﬁltant conplicated structure formed
the ércsent undulaéing topography and the later north and south structural
ridges and valleys and associated drainage systems. BErosion robbed in
part the Tormer valleys and filled the exlsting basins and formsd the
isolated tundra placer deposits. The yaunger intrusives, from this

later deformation, also contributéd to the gold supply in the existing
basins and chamnels, Continued erosion formsd the existing Tertiary
channels, The gold began its nigration from Basin to basin and dowm
cha£nelways. Later erosion and hydrothenmnl action contributed moro

gold to the channels where the conceatrations were formed; The vwide
structural valleys wsre favorable for the many sgencles of erosion and

these, along with the sorting action of running weter, viere the con~

;‘béntrhfiﬁg agencies that formed the various placer deposits.

Since the deposition of the Tertiary sediments, there has been
no major period of submergence. The area, which may have expérienced
some minor periods of submsrgence slong the outside coast, was one of a
gradual uplift accompanied by a series of erosive periods duripg Tertiary

times and up until the present. Tre highest elevation of gravel deposits

believed to have been devosited along shore lines is approximately 600

feet, as obgerved In the Hot Springs area?. These are believed to have

been delta deposits modified By saa skore action. The next major level-
ing or period of hesitation following uplift occurs at a 200 foot elsava-
tion elong the coastal plain. During this period there wers possibly

Ioseit, F. H., U. S. Geol. Survey Bull. 247, pp. 35-36.
20p. cit., Plate 4. :



. . minor periods of lessor eolevations. The last level or period is at the
| present coast line. The emount of unconsolidated naterial that has been
deposited covers extensive areast along the coastal plain and it has
f1lled many structural besins vwithin the upland province. The sffect of
the‘léter perigds of uplift hes increased the efficiency of the drainage
systems, which have formed reconcentirations witbhin the basins, trans-
ﬁorted the gold further fron its source and caused lntrenchmnent of the
:rivers, and formed old chénnels and bench deposits. This stege of active
gfésionAihégencies contipued te remove further gold from the bedrocks,
receive, sért, and transport additional gold from recurrent hydrothermal
ﬁatefs, until 1t vas disrupted by the extensive recent lava flows and
fhb‘periods of glaciation during Pleistocene times. The comparetively
S ';Jﬁr‘iiiﬁfg;agi%wﬁich:ﬁare emitted from large open fissures, flowed over a
. t;mad structural valley which hed been partly filled by Tertiary un-
consolidatead deposits. Due to the extent of the flows, the lavas not
( o 6niy covered the greeter portion of the bﬁsin, but they continued to flour
dovn the existing Tertiary crzrnels which lead away from the largs basins.
In so doing, the lavas covereé the gravel deposits and made them more
N _ ér lass resistant to later ErOSional agencies. The lavas dammed the
| ':fgiéeIStructural besins and caused the formation of lakes.
AN .‘”__-4¢!%¢ﬁ?hﬁk"Thésé lavas were either just prior to or during the Iirst
‘period éf'éiaciation. In regard to this area, only the mountain province
waé affected by tpe destructive egency of moving glaciers. The other

v'lOp.‘cit., Plate 4.
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effect of this glaciel period, as a whole, was the Ireezing of the
vegetable and animal growth which qpparently wvas abundoant. It stopped
the agéncy of running water and put into effect other agencies such as
frost and wind. The latter is bslieved to have transporteﬁ the dead
vegetable grovith and the abundant loose fine grained rmaterial, such as

gilts and sands, from higher elevations into the lower valleys ‘to form

the present deposits of black muck and silts which overlie most of the

unconsolidated deposits. Such:agencies as hillside creep, freezing and
thavring, and gravitetional forces were all active during intermittent
poriods. SN I A S “

Aftor the Pleistocene epoch, running vater again became an
active agency, which in many cases dlsregarded the old chenrels end
began to form new ones, Lakes were formed, which in some instances were
extensive, as in the Kuzitrin Basinl, and also formed rew drainage systems
by their overflow and in so doing removed comsiderable of the frozen wmuck,

The era from Plelstocene times to the pressni is one of com-
paratively short dwration, during which a new cyele of erosion has begun
in which running water made use-of new drainaege systems more or less
superimpoged upon an older drainage that had becoms somewhet disrupied.
This nsw cycle also contzins meny minor features wvhich have affected the
Placer deposits, some of which are mentioned along with others under the

deserintions of the individual Dlacer areas.

-1See doseription of Xuzitrin Lowland on pages following.
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TOPOCRAPIIY SINCE GOLD DEPOSITION

Changse of Drainacge Systems:

The deposition of gold in concentrated placer form is a steady
process, beginning ai the time when lode deposition comes in contact
with erosional zgencies and continuing until a definite stage of con-
cenfration 1s reachad. Any particular stags of concentration is not
the final position of the gold, gince it is sudject to the action of
later aﬁd future agencies. It may be taken that the present time may be
some dormant stage of the concentration vhica accounts fof the present
position of the gold. It is definitely kmovm that the greater portion ’
of_the placgr gold that {s found in the varlous areas contained in this
r?port is more or less confined to the older drainage channels and
drainsge sysvens. These deposits ware concentrated mainly during the
great oroslonal periods which began in the Tertiary and which continued
to Plioceno and Pleistocense time. Thus the period of cdeposition for
this area extended from early Tertizary times up fo the Pliocene or to
the period of lava flows followsd by the glacial and freeze-up perilods.
Since there is a difference in ages of the lava flows, the extent of the
earliar flows wers small, in comparison to the later recent Tlows, and
are disregarded. The general topography nas changed very little since
thé beglnning of the recent lavas.

The changs of drainage, sinco the Fliocens epoch, which was

.brought about by the lava flows, has had the most pronounced effect upon
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the topography of the struetural valley to the north of the Bendelsben
Mountains. An immeture drainage exists on top of the lavas, under which
i8 a mature drainage system. The older drainage is intect beneath the

lavas with the leading channels distinctly marked by the outward flowage

-'of the lavas. Thus =2 now have a series of vsry irmature drainage

systems, origiﬁating on top of the lava flows, cutting aeross the outer
rims of the lava flows and flowing on top of.older deposlits that are super-
\1mposed upon larger cnd older drainage systems. This is trus of all the
larger rivers within the area with the excention of the Serpentine and
Kougarok rivers, which hzve developad a nswr drainage syster upon an

older one due to causes vhich are explained later.

Glaciation followed or esccompanied the lava flows end {%t also

"had its effoct upon the topogrephy of the Bendelsben Range erd the drainage

basin of the Koyuk and Kuzitrin rivers. Other than at the southern section
of the arsa, glaciation was almost entirely absant. |

The writer does not attempt to explain all the cadses and
effects of various azencies which have affected the topozraphy since and
during the gold depositiOn:™ They have been numarous and explansticn ag ——
to thelr causes and effscts can only be interpreted from e few remaining
remnants which exist as factual evidence., It is more the writer's pur-
pose to present the actuel existing conditicns with which the present
day operator has to contend. Tha greatast amount of change in topography

has been within the lower structural basins which cdntain drainage
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channels. Evidenco shows that the lava flows produced ths greatest

emount of change, MNext in extent, and with vhich most operators have to

contend, is the deposition of the black muck strata on top. of most gravel
-

deposits, The next effect on topography was the freeze-up period which

apparently stooned the drainage altogether. It froze the vegetal aﬂd'

animal growth which was evidently ebundant. There is evidence of their

existence &uz to the presence of remains such as wood and bones under the
lavas, From the occurrence of‘sravéls under the lavas, as mentioned by

Collisrl and hbffitz, and under the lava in the shafts of the Sub-lava

Minirg Company on bthe Inmachuk Rivers, the deposit of muck is lecking. This

black muck, or combination of icé and-silt ‘deposition, is common in m=ny

placer fields of Alaska and is dederibed by T. B. Mertie, Jr.%. Among

* the several hypothseses offsred for their origin, the one which appears

the most logical and backed by the greatest emount of evidence, 13 the
wind-borne hypovhesis. These deposits are alco classified as the
earliest Plsistocene deposits, 3ith further study, these deposits and
the climatic conditions which must have been assoclated with an approach-
ing period of this kind, possibly lies the explanation for the silt
deposition. The greatest problem, which éoncérgs these silts, is not

as to their origin, but as to the bast method of thawing and removing
therm, and especially in an arca which lacks natural hydraulic water end

steep gredes.

A6o11ier, A. T., U. S. Ceol. Survey Prof. Paper No. 2, p. &7.

%fnt F. d.. U S. Geol. Survey Bull. 247 Bl 3033,
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8§72, pp. 153-13), ; >
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Another agency which bad its greatest effect during the
Pleistocene age, and which i3 still much in effect today, is bhillside
oreep or & mild form of hlllside glaclation. This had the effogt of
lowering bench doposits and filling the frozen river valleys and covering
the more or less sorted older gravsls with.unsorted and angular material.
This caused tie stream, when it began to run again after sufiicient thaw-
ing, to adopt a naw course superimposed more or less on top of the older
pre-Pleistocene channels, The rivers vhich began flowing after the
glacial period, were overloaded; soms intrencned into the older gravels,
aend others flowad on top and began to cut a preferred bank, Thils drainage
change, caused by the frozen ground, is one of the most cormon problems
with which the operator is faced. The present tundra or accunulated
vegotabls growth, which varies from a few inches to several feet, acts
as an insulator to the frozen muck underneath and in association with
the long cold frozen winter periods tends to keep most of the uncon-

solidated deposits permanently frozen.

POTENTIAL PLACIR ARTAS

-Serpentine Sprrinzs Area - Arctie Slope:

The serpentine Springs area 1s located 1n the northwest seetlon
of the area contained in this report, note Plate No. 4, The drainage,
within this area, comorises the Serpentine River and its upper tributaries,

which drain to the Avrctic Ocean, and the Pish and Nugnusaluktﬁk rivers,
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and Humbolt Creek, which drain to Kotzebue Sound. A promounced structural
ridge, extending from lildnight lountain on the south to Devil tlountain on
the north, divides the drainage. This ridge risss in the vicinity of
bevii Mountain'and slopes from Midnight Mountaln toward the coastal plain
on the north. Along this struéture there are associatod intrusives and
exfrusi%es. The Hot Springs granite area has been described in preced-
ing paragraphs. The original source of the gold, found within the area,

15 related to the granitic intrusives and the reslated nagmnas underlying

‘the extrusives. The Hot Springs granite has been the largest coantributor,

On the north and west contact of this granite, the schistose greenstone

country rock is very heavily mineralized and this zone extends northirard

until covered by the coastal gravels. Hobt spring action ic in evidence

along the zone and ln the limestones and schlsts of the east portion of

the area.
Tha viéinity of Devil Mountain north of this mineralized zone
was not visited. Moffitl classifies the wountein as lava. Vhether or

not thege lavas have been subject to hot spring action to the extent of

. .g01d deposition vas not learned. The mountain is isolated in the northern

section and is surrounded by gravels of the c¢oastal plain., Thesc exteonsive

gravel deposits are not beyond the limits of gold deposition and sines

~the bedrock geolozy is unkmovm, they are worthy of some investigation,

Iyorfit, F. H., U. S. Geol. Survey Bull. 247.
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The crecks which head in the vicinity of the Hot Syrings granite
have been knovm, since the early days, to carry some gold. MNo exceedingly.
rich strikes wore made and the gold deposits are more or less buriled. A
small &ﬁount of hydraulicking has been done ¢n Humbolt and Dick creeks.

Not wntil this year has there been much asgtivity wlthin the area. Recently
pay grevels vere found on Schlitz, Reindeer and Bella crecks. These creeks
‘are the rain heed tributariss. of the Serpentine River which flow from the
slope of lidnight lountain. In so doing they cross the former drainage
system vhich extended north and south elong the structural valley, end
vhich contained the greater portion of the golé that originated from the
Influence of the Hot Spring gramnite on the west side., This gold gredually
vworked its way into the synclinal basgin on the west, end twas deposited

as a delta deposit. Z=xtensive gravel and granite sand deposits still

exist between glevations of 600 to 800 feet.

Granite sand is found in the gravels of Macklin Gulch. This
gives evidence of migrotiop southward from the Fot Springs granite. Tn
considering the topogrerhy of the western mergin of the Hot Springs
granite, & low saddle exists across into Macklin Gulch., Thus the greater
portion of the gold found 1ln the upper Kbugarok is attributed to this
drainage southvmrd from the Aot Springs granite. Extensive gravel
benches, formed by the Arctic Ocean when the sectlon vas partly submsrged,

were noted betireen elevations of 200 to 600 feet on both the present



Arctic Ocean slope and the slopes to XKotzebue Sound., Since these
gravels are possible deltia deposiﬁs modifled by beach action, they
warfant prospecting as they are vithin the limits of deposition from

the granite intrusives. Prospectors report that colors have been paﬂﬁed
An 81l the creeks of the Arctic-slope extending from Serpentine River
west to Ear lountein,

The headviater creeks of Serpentine River drein the ﬁestern
slope of this ridge from lliénight Mﬁuntain north, Humbolt Creek and its
headirater tributaries drain the eestern slope. The upper ftributaries
of Humbolt have bean prospectod and some hydraulic mining has been done
in the past. Gold was reported to have been panned from its head to its
mouth, a distence of 17 miles., Gold prospects vere reported dlscovered
in the eerly days on Ballerat Creek, the largest tridbutary of Humbolt
Oreek. The upper tributaries of the Pish River warrant prospactina.-
F+qﬂ-#1 Walsh Bros. of lNome have a lease and option to buy the staked
ground on Humbolt Creek,‘end ere éperating a bulldozer and hydraulic
operation on the south brench. This branch follows a contact of lime-
stone and various phases of schist, the latter forming the bedrock in
the creek, These schists range from chioritic to grgﬁhitic, are éiose-
folded, mineralized, and highiy éontorted. The gravels range from mediun
to fine, with an averege dspth of five feet on the upper portionlof the
ereek and increasirg gradually in depth dovmstream. They are frozen,
but with occasional thawed spots. The graﬁels thaw very readily with

hydraulic water due to the shallow depth. The gold 1Is fire in texture



and the fineness ia comparatively low, The paystresak mined aver&ges
100 feet in width and the ground vias reported to be running 3l. 75 per
yard. Cassiterite wes observed in the concentratea, but the awount was

not of sufficient quantity to save. o AN

:,ngﬂ?f George Bodis has two mining §perations in theuarea, one on Dick
Creek and the other, e new hydraulic elevator end dbulldozer operation, on
Scehlitz Creek e% the routh of Rainbow, At the operatioﬁ on Schlitz Creek
:ﬁbq paystreak vas repprted.rang§n¢ grpq;;;o_tq\;zp fgeplwide. The graveis
renge fron 5 to & Zect in depth and consist of é mixture of creek gravels
of redium size and fine beach wash. The elevation at the mouth of Rein-
dger Creck is nearly 600 feet. The grave;s are frozen in winter end
gredually thaw dvring the swamer. The bad?ﬁok is‘even and is made up of
schistose and metarorphosed volcanic tuffs and lavas. The gold 1s fins
and has a shotty natura, with Zé-eant pleces the largest size observed.
8ix lines of 4-inch holes were drilled across ﬁbe paystreak that averaged
65 cents per yard.
):¥4H'GC On Dicl Creel:, Bodls has operated with a hydravlic for several
years. The paystreak averages 45 feet in ewidth end 6 feot in depth.
The bedrock is hard and has a blue clay on top. The gravels show a
‘mixture of old well worn channel rocks and anguler bedrock with fine to
modium gravels. This deposit aprears t6 be a reconcentration from the

delts deposit, waich formed on the west side of the Hot Springs granite,
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ﬁith soﬁe local hot spring action at the head of the creek. The pay-~
streak has been mined over five olaim lengths to where it empties into
Bryan Creek., The average ground mined has produced §l per yard. Good
prospects were reported found on Bryan Creeck, which joins the Serpentire
River below Hot Springs Creek.
| o The bed of ﬁot Springs Creek, which is composed of granite
boulders and a great amount of granite sand, shoﬁs very fine gold. This
§£ééﬁABea-ﬁés feported to be thawed, possibly due to the former hot
syring vaters. Very little prospecting has 8ean done on it. The gold
would no doubt bde concentrated on or near bedrock and covered with the
granite sands, This oreek on its lower extremities warrants prospscting,
L gs:aiso does the Serpentine River below it.
.. . - The area is rot ssriously handicapped for transportation.
-15 Three air filelds, one at each mining operetion, take. care of the neces-
| 'ggfylsu;biiés-during the summer at the rate of 8 cents per pound from
<\_ Nomoa., The main tran5por£ation is done, during early spring months, before
the marshes thaw,‘with caterpillar from the road at Taylor and narrorr
. sdge railroad from Nome to Bunker Hill._ A mich cheaper route, over
whicﬁ both sﬁmmer end winter transportetion is possible with caterpillar,
_éould'be from Goodhone Bay betvesn the Coodhope and Pish rivers. At
this point, supplies could be landed on the beach for the apﬁroximats‘

sum, df &20 per ton from Seattle, plus caterpillar haul to the operstion.
T4 1s possible to run caterpillars over the tundra in both summer and

winter with the ercepntion of the thawed marshes end larger rivers which

. ©ygually can Te aveidxd.




'Kpugarok and Noxapaza Drainege Aregs:

- The kbugarok district coﬁtains twﬁ mining districts, commonly
termed upper Kougarok and lo:er Kougarok-Noxapaga. Since the mining
-eonditions in each area are scmewhat different, and as they have =
distinctly different topogrephy, théy are taken up separately.

Upper Kougarok Area ‘;L}?‘f‘

i
’

The upper Xougarok area comprises the area directly south of
Zthe Arctic slope or-Hot Springs erea from Midnight Lnunuain south to the
Kuzitrin Basin. The upper Kbugarok drainage basin 1s situated in a wide
open fold that 1s bounded on the east and west by flat hill tops and dcmes.
,-_&tBQOOkSl on the Kougarok Reglon gives the following description:
LMT"ZHI?'. ®To the north the Kuzitrin lowland rises gently to an uplangd,
whole flat summits stend at altitudes of 800 to 1,800 feot., Here
broad, interstreen areas, vith flat hilltops, diversified by sone
higher dormes reachirng altitudes of 2,500 feet are sevarated by
.. .wlde valleys. This upland level, as elsewhere in the peninsula,
‘marks a former stege of erosion, when the entire region wes

planated. Subsequent uplift formed a plateau which hes been
greaetly dissected by the present water courses."

The upper 10 miles of the Kougarok River flows from west to

east with its head off the east slopes of Kougarok Mountein., It then

" makes a right angle turn at the mouth of Kacklin Creek and follows a

'aoutherly direction to its mouth, In its southerly course it foliows a
structural vveakness 1n the sohlsts. This structural vieakmess represents
a ahear or feult zone, along which there has been movement. The east and
wast tributqries oceuply fault zones in which there has been some east-

wost movement. AS a result of this east-west movement, large oxbow bends
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‘. have been formed along the river. These bends ere in eovidence at the
vicinitlies of the mouths of the Macklin, Taylor, KRenry, Coarse Gold,
otc. creeks, These oxbow bends are of consideravle econcumie importance

.Jﬁ;ﬁﬁsincé.various stages of benching took place on viaich tke placer ceposits
were formed. |
Brooksl, on the Kougérok Reéion, describes the bsﬁches from

Taylor to tha point vhere tke Kougarok River eaters the Xuzitrin lowland
AP fo
b R RS i £O1A0WS L

*Though the general trend of the diffezrent o=rus of tre valley
is in one direction, its course in detail is torvuwous, ilthin the
valley wells the river flows in a very irrsguler chaznnel, znd many
of the meanders are separsted by well-defined benches whose flat
surfacsas merk forrer stages of water level, This is especizlly
evident above Taylor Creek, where the river flows through & con-
tinuwous series of oxbo:r curves, vwhich ere severated by sloping

benchas.,

. _ o . "At the point vhere the Kouzarok enters the Xuzitrin lowland

' . both vellsy walls show viell-marked benches. Two levels are here
noticoeble - one 50 fect and one 25 feet above the stresm. Thess
cen be traced for seversl miles mbove 'Mindy Creek; the walls then
becone steeper and the river occupies a canyon-like vallew up to
Loft Fork. TFrom this voint to Washington Creek, 20 miles above,
some svidence of benching oan be observed in most places, though
the benches are not continuous, The individual levels have not
been traced, but in the part of the valley below Taylor Creek
there are at least two high-level gravels and possibly three."

n;;u,-;;:';ﬁﬂt.f';_n‘ . The Kougarok and loXapaga rivers are the only south flowing

. rivers uithin the area described. Both rivers owe their positions and

P I AL SR \ BN \; odn lae

diractions 40 having originsted on a much older draineze system which
approached the stage of planation as mentioned by Brooks2. Of the two

rivers, tne dralnare of the MNoxapaga is the younger end its drainage hes

2 x‘(‘y» 'v«,“ ‘e\w_uq zg\"‘(‘ \(KM'- -t ;‘.;.-‘( L P
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T e oks, Aa H.. U. S. Geol. Survey Dull, 328, p. 316.
: 23rgoks, A, H., U. S. C20l, Surwey Dull. 792,
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been controlled by the recont lave beds of the upper Kuzitrin valley.
It is within tho bounds of assumption that subsequent to the north and
south folding and the great anticlinal uplift of tke Bendeleben and
Kigluaik renges, that the area now occupled by the large structural
valley, which is now oacupied by the Kouzarck River, drained to the
nortk as does the Goodhope, Inmachuk and Kugruk drainage basins,
Features thail tended to block this drainage at intervals were the lava
"‘fiows of Davil Liountain vieinity as represenved by greenstones and tuffs
in the Serpemtine River area, tho Hot Sprinzs granite area, and the delta
deposit on the west side of the Kot Springs grenite., As a rasult of
the igneous activity, tilting also was associated with the drainage change.
Gradually, through sirean piracy from the south, the Kougarok erea
developed a south drainzge. 7Tho gold, which wag contalned in the delta
deposit and the forpar drazinage system, was reconcertrated and now
oxists on the various bench levels and river bottoms of the Kougarok
and Serpentine drainages at the present time. The present concentration
i3 a partiesl reconcentration of the former deposits and accounts for
the irregularity of valuss virich range from very high to low vith ir-
regular distridbution.
The present position of the placer concentrations 1s varlable
due to the various chargss and influences to which the dralnage area

has been subjecct. The deposition of the great ouantify of silt on top

NN S

_ A“?f&: of the various bench gravels, the freezing up veriod, end the agencies
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of erosion‘since glacial times, makes a very coﬁplax problem Tor the
present day miner. It is with this thought in mind that the vriter
recomiended to the Department of Llines that detéiled topographic mapping,
to shéw the position of the benches of the  drainage system from Mééklin
Cresk to the Kuzltrin valley, be done. In the present creek beds, to
which most of the past miﬁing has been confined, ereas of exceptional
values were encountered along vith areas of lean pay gravels, The
fallures of past mining have been partiaily due to ﬁigh'cosfs'and the '

lack of an understending of thess conditions., The Xougarok diétrict has

- been noted in the past as one of erratic pay gravels anc hard mininz con-

ditions,

The higher srade gravels of the present river coursés were dls-
covered in thoss localities where the rivers, since glaclal times, had
wbrﬂ e portion of the old benches avmy end crossed the older channels,
usually belows or in the vicinity of the oxbowr bends. The aress of lean
fay twere usually confined to ghe straiéht courses of the river on which

little gold was deposited frou the former levels where most of the pay

~8%ill remeins. The present river channel is the course which was formed

after the freeze-up period. The new channel does not follow the old

channel which was formad prior to the fresze-up, but it does cut across

the 0lder channel in mzny instences.




On the upper Kougarok above liacklin Creek, the present channsl
began to cut the north bank with sections of the older chénnel remaining
intaot on the south or right limit. Below ilacklin Creek the older
channel has been cut more often by the present river chamnel. The best
pay has been f;unq in the presernt cresk channel where 1t crosses the
placer concentrations of the ozbow curves of the older channel. At the
ourves'rormed by the older channel, the pey is mainly intact and such
localities are bsing constantly sought Sy tpg present operators.

After the freeze-up period and vy to the present time, the
natural ground cresp of the frozen material has been in progress on the
banks. 0l4 holss, which wvere drilled'during fhe early éxploration_d;ys
and that are now in evidence es solld colurms of ice in the frozen
gravels, show thislground crsep. Some of these holss are nowr tilted toward
the river as mich as 459, This shows a movenent, slow in asction, greﬁtest
in amount on the surface and the stseper slopes, wvhich coﬁpares to the |

. R4

movement of ice in an alpine glacier. Seasonal thawing and refreezing

on the surface tends to eliminate the light constituents of the soil

which flowr off with the thawed wmter of the sumner seasons. Refreezing

heaves and breaks up the surface, causing a great rapidity of movement.

- The effect of this ground creep on the benches is to cover them with

surface material and obscure their presence {rom view by making the

surface seem to conform twrith the natural slopes of the surrounding

.topography. This is only one of natures agancies which, in a very slow
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way, helps concentration, and also makes the search for mineral de-
posits much more dirfficult. As néarly all of the unconsolidated materiel
on tho Peninsula is frozen and the uwnusual structural condition makes for
various sloges, this frozen ground creep has, along with the heavy silt
cévering and tundra surface, covered aﬂd buried most of the older placer

deposits. The upper benches have been found mainly by prospecting and

e, .2

Thore &re five known pay levels to consider, each more or less
limited and affected by the latter one. The leve) above the prasent
ereek is the 25-foot bench., A gection of this bench level has been partly
mined across the river frou the Taylor roesdhouse at Taylor, on the Sather
bench claim. This bench has a grade of 6 per cent and ths bedrock con-
gists o; blocky schist, vhich necessitates mininz 1 to 3 feet of bedrock,
;I'ha gravels have a thickness of 6 feet of regular channcl wash, and are
eovered with 12 to 18 feet of muek and ground creep angular material,

The material is permanently frozen. and tho upper portion was removed
by hydraulic. Castleton end Xeenan mined the greatest amount on this
bench with dragline and boxe; set in bedrock. AThis operation began

fn 1936 end termipated last year with the above operators optioning the

‘ ‘-/L/;({/I/.-,/é;.:
:.ground and dredge of the Xougarok Consolidated Placers sbove Taylor.

This season the Gold Bullion Comgany, Ine. is vorking a bench

below Taylor on the left limit of the Kowgarok River., This depocit is

. .@pprozimately 50 feet. above the present river. This represenis the

‘second bench 1evel; :ith the first bemch level cut avay in this sectlon.
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Betvoen this opcration and the second bench level on the right limit
above, the pressnt river ecut both older channels, and sxceptional pay
vas mined in the present river channel. Ilast year two partmers of the .-
Gold Bullion, Inc. operated on the third bench level epproximately 100
feot above tha present river betwoan Zldorado and Dreamy gulches just
below the Gold Bullion, Inc. operation. This high bench depesit con-
sisted of 8 feeot of channel wesh covered with 4 feet of frozen muck,.
This ground was raoported averegzing 25 cents per bedrock foot, with con-
sidoradble pay remainizg in the anguler blocky bedrock. There hds not
been sufficient nining on this second bemen lsvel to determine the pay.
This year's operation was bssed on the drill results of the bepch level.
The method of nining is using hydraulic for thawing end eliminating the
mucl, and using drasgline and bulldozer for moving material int6 low
elavated boxes.
Below this operation the Alaska Taylor Wining Company is
mining on the old channel level with drzgline, hydraulie and bulldozer.
Here the gravels range from 7 to 15 fest in thiclmess and are covered
~with 7 to 15 feet_of ruck,_all of which are frozen, - T e N UNOMI S
This bench mining in the vicinity of Tayler represents only &
very small portion of the actual Bench ground that exists. Tﬂis series
of benchos exist more or less on all the oxbow curvos of the river. The
valucs contained on them and how much can be mined under the prasent
costs is unknovn. However, wlth reduced tranmsportation costs, and more

efficlent and chearer mining mothods, these bench deposits offer en
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' This segson laurice Kelliher has started mining on a bench
opposita the mouth of tfacklin Creek on the rignt limit of the Kougarok.
Last vinter by sinking s shaft 35 feet to bedrock he obtained good pa&
on a level 25 feet above the present river level. Here the gravels
rangs from 6 éo 12 feot in thickness covered with 15 to 18 feet of
muck end sediment and 4 feet of black silt. The pay 1s confined to the
lower two feet of gravels, He is operating vilth dbulldozer and hydraulie
with boxes set in bedrock. ; SRR -
_,.- % Carl Anderson is bezinning this season to mine bench ground on
the left limlt of liacklin Cresx Jjust above the mouth, Satisfactory re-
turns vere indicated by drill, with the ground averaginé 17 feet in depth
consisting of 7 to 8 fest of gravels covered by 8 to 10 -feet of frozen
mck, Some excebtionally high values were reported in a few holes.
Maoklin Creek, which joins tke ﬁbugarok River at the right
angle bepd above Taylor, has a length of 6 miles and flo&s west and
southrast from the southwest slopes of Midnight ‘ountain. This creek

has cuv across the older drainage systam on the southern border of the

delta deposit formed by .the erosion of the Hot Springs granite. Boulders

and heavy wash rocks are evident in the gravels, sore ranging up to

4 feet in diemater, showing a formar drainage of larger size than the
present creek, Ildxed with the heavy gravels is considerable granité
sand consisting meinly of feldspars and quartz and identieal, mega-
gooplically, to the sands within the Kot Springs granite aree. The sands
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and gravels are poorly sorted end loose with the gold mixed through all
the gravels. The gravels ramge from 7 to 10 fest in thickness end are
covered with 5 feet of black muck and tundra. Theso poorly sérted.gravels,
with the gold‘mixed from top to bottom, shsw the creek has been overloaded
with this type of material. Half of the gold recovered consists of lerge
nuggefs, with the remalning half ranging from coarse to very fine, with

& fineness of 917. The deposit is frozen and the bedrock consists of
various schists. The ground is increasing in value upstream and the
present ground averages $2.50 per yerd from surface to bedrock, Lining
has besn in progress by the Laurin ngéTbéigce 1912, who ere operating a
drag sorepsr, bulldozer and hyd;aulic. This creek has been consisvently
the richest creek of the area, however, much richer ground has been found
on the Kougarokx River in small concentrated areas.

;{ﬁd‘bﬁ* This season Castleton and Xeenan expect to mine ouna of these
highly concentrated areas. This area is located on the Kougarok River,

one end a4 half miles above the mouth of llacklin Creek. This exceptionally
fich area is small in extent end consists of a short section of the old
channel on one of the numerous bands on the right limit dirsctly opposite
a small tributary gulch from the north side. This gulch tributary ex-
tends to the north and reached into the older delta deposit and older

drainage similar to Macklin Creek. Since freeze-up the gold has been

held intact and the Kousarok River bad comtinued to cut its north bank
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and left this old channsl segment intact, Tﬁe gold occurs maiﬁly on
bedrock and was reported ranging from fine to very coarse. .A cormmon
drill) log consists of 4 to 6 feet q? nuck, 2 feet fine wash gravel, 1
to 2 feet of muck and ice end 6 to 8 fest of medium to fine gravel. 'The
gravels and muck are all frozen. Mining consists of hydraulicking and

bulldozing the upper muck and gravel down to the-lowgr strate. Thence

. the lower gravels are thawed w;th hydraulic water and a dragline is used

to move the lower gravals into elevated boxes.

Between this operation and the mouth of Lacklin Creek on the

right limit and on the sams 0ld channsl, the Trinity lining Company 1s

operating a hydraulic and drag scraper the 1a»ter used as a tailing
stacker., A bulldozer is used in the pit with hydraulic nozzls to move

material into boxes set in bedrock. While the pay here is not as rieh

a8 at the Castleton-Keenan operation above, it vms, howsver, reported as

-

very satisfactory.

N“q,;efp Below the mouth of Macklln Gulch, Castleton end Keenan are
\,-

operating a 2%—cubic foot dredge, formerly operated by the Kougarok

‘Consolidated Placers, Ine. A large oxbow curve has developed in this

locality on the Kougarok. Hhere sactions of the old channel wore found
in ths curves with good vay and on the first level of benches cutting
across the curves, good pay was discovered by drilling. Both the old

channel segments and po“*ions of the prasent rivc* are to be dredged.

The bench pay vill probably be worked with draglina. The dredging
‘i‘t
sround avereé%s 20 fent in danth, A-mresi-afalv R Cask 15 hmlldozed off,
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Thé ground is thawed with points. The gold is distributed mainly on
bedroék end varles from medium to coarse in size. The bedrocik is blocky
gchist with an occasional hard reof. The cost of dredgirg 1s reported
at 40 cenis per yard. This high‘cost ig ip part due to the high cost of
trensportation., Completion of the road from Bunker 1iill to Taylor vwill
‘ glve cheaper transportation to this section and lower costs. On the
_other hand had a road besn built from Goodhope Bay the reilroad kaulsge
and hish llchterage costs would have been elliminated. This would have
cut the prorent cost of &70 ﬁs;.%én from Seattle to less than half, This
factor alone would account for incereased dredging reserves and greater
profit.

AN

+L,U’ . The Fox Bar Dredging Conpany, located 10 miles below Taylor on
-the Kougarok River, is thawing similer ground end dredging with a 2-3/4-
oublc foot dredge for less than 30 cents per yard, exclusive of taxes,
The gravels conteinp cons@deraﬁle sand and the channel grevels are nmedium
to fire, however, a few lerge boulders ere encountered. The depth varies
from 7 to 13 feet. These shallover gravels, finer material end a shorter
_Wﬁh@gl_mightIposqiply_eccount_:o:‘ghe difference in dredging costs.

o These nine mining operations comprise the total mining elong
:ta known‘length of nearly éo mii;s of auriferous gravels on the Kougarok

River aione, and equally as many miles along the tridutaries in this

uppor hougarok section. Note Plate lio., 3 showing known auriferous gravels.

-:,E The uriter doeo not uish touconvey the imnressioﬁ that this amount of




mileage of auriferous gravels is a;l minable at & pro#}t under the
existing cosfs. Hovwever, with lower transportation césts, bettef
wethods of operation and recovery, a.much greeter portion of these
gravels could bs mined. Cheaper vower is e fastor worthy of in&esti-
getlion within this region.
| . Lower Kougarok and Koxapaga freas

The lower Kougarok section consists of that portion of the
lower Kougarox River from the point whers it emerges from the northern
tableland, into the Kuzitrin lowland, to its mouth. AA the vopography
aﬂd other physlographic features of this section are soma2what different
than the northern section, it has been considered separately. This lower

area and the adjoinirng drainage basin of the Nbxaﬁaga to tae east offers

‘one of the most interesting potentlal placer areas of Seward Peninsula,

with its complex and unsolved problems. A short study of Plates Nos. 3
end 4 vill give some concaption of the main valley lowland. Then the
varioug feeder streams from the north, with the gold which was derived

from the numerous granitic intrusives of the Bendelebsn Range to the

-south, and the gold which originated in ;oéal vieinities vithin the

lowor draeinage system may be osonsidered. The problem confronting the

prospsctor, bperator, geologist, and enginser is as to the type of

‘deposit which this gold occurs in et the present time--—vhsther agencies

have romoved the gold or buried it underneath the extensive gravel and
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lava deposits convained within the basin, and vhether or not the deposits

will pe of econonic importanca.

-

... Many of ths agencles, which have besn discussed previousij in

Ifhis réport, have left their marks within this area. These pany feetures

-&relénly mentionad not to arrive at a solution of the complex problems, but

to foster interest within the area whioch may in the future lead to their

. solution, with accompanying economic returns.

_(1. L };quoksl recognized the possivilities and the complexities of

T DR
S oreyate, IS

_the area and classified the dseposits as follows:
"The auriferous gravels forming a broken frinzs along the
sni: southern margin of the highlands that bound the Kuziirin basin
on the north and viest heve certein features in com=mon, vhich
77> Justify deseribing them as a unit. This belt includss the plecers
- of Quartz and Garfield eresks, as woll as those of the [Toxapaga
;i i. basin. The bed-rock geology of the belt is obscured both by
7 the extensive alluvial deposiis end by the producis of dsep rock
v -n..z#s -weathering. Howaver, a belt of graphitic phyllites end schists,
o ineluding some caleareous beds, apvears to streteh across the up-~
et 1and between Kaviruk and Kuzitrin rivers. Meny of these roeks
A - earry gquartz veins, locally stained vdth iron. Schists occur
- iz, .porth of thess graphitie rocks, end farther north are succesded
( - by limestone. Thougn these formations cannot be ezxactly delinsated,
' «-,- because of the deeply wvmeathersed character of the rocks and the
absence of outcross, yetv riost of the gold-bearing creeks appear to
~. oross the contact of the limestons and schist,
"The unconsolidated formations embrace (1) the present stream
... gravels, (2)-the deposits flooring the Kuzitrin loedard, end (3)-- —-
<'v the bench gravels. * * * * X Tittle can be added to the deseription
.+ of the second group already given. The bench gravels merit closer
_consideration,” '

l»,The present creck devosits found within the area are important,

) ':‘E'dﬁ'/‘f"' e, .

_1;§§'soma have been steady producers since 1899. Creeks vhich comsain

N i .-

“ééoﬁomig_placer deposites include Coffes, Dahl, Joe and Quartz of the

PR RN IR U L

- 1Brooks, A, H., U, S. Geol. Survey Bull. 328, p. 209.

- 83 ~




lowar Kougarok drainage, and Garfield, Boulder, Buzzard, Goose and
Black Guleh, of the lNoxapaza dralnsge. Thess oreeks are of considerabls
importance goologlically since they contgin both residual and creek
placer deposits of local origin. This fact becomes very evident from a
cloge field insvection of the bedrock as shown in the cuts of the various
oparations. The placer gold deposits of Coffee and Dahl ecreeks are
mainly residuel and alluvial deposits, and small creek concentrations,
2ll of which are covered with considerable black muck. The gold, con-
tained in the deposits, originated in the immedlate vicinity from 1r-.
regularly distributed localitiss which show hydrothermal aection of hot
ascending wvaters in the graphitic slates and schists. The most pro-
npounced evidencs of this tyne of deposition vias noted in the bedrock at
the cite of the Hoven DpDlacer operation on ‘Jonder Girl Gulch, a tributary
of uppsr Coffee Crzel. Here, under 15 to 20 feet of black frozen muck,
angulaer broken bvadrock is being miped. Gravel, except & few rounded
quartz and guartzits rocké, is lackiﬁg in the gulech, Clnnabdar in
eamorphous form with considerabls yellow amorphous powder is found in
the fractures of the bedrock. Associated with and in the yellow povirder
is considerable rouzh fino gold.l-sévéral of these occurrenc;s in the
vieinity have produced the gold which formed the creek deposits.' Due
t0 the highly disscminated nature of these deposits, and the appsrent
lack of favorable structurs, it is very Improdbable that minable lode

-~ deposits ware forﬁmd. A short description of the various operations

will further support this cvidence. - .
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Fﬁ,QQ Andrew Viwrm and assqoclates are drift mining below ‘onder Girl

Guleh on the left limit of Coffee Creek below the Hoven operation. They
ere mining from 2 to 5 feet of gravels overlain by frozen muck. The

gravels consist of partly rounded and angular creek gravels mixed with

e

sore muck, but lacking foreign constituents. The gold is mll fine and

mainly found nezr to end in the soft schist bedrock.
T v

1,42 The Coffee Creek Mining Company, located on Coff'es Creekx below
}“_k '_\. v .

-the Wiurm operations, 1is a hydraulic operation with a bulldozer and a

power scraper for stacking tailings. The gravels have a thicimess of
5 feet under 20 feet of frozen dlack muck, They are of medium size and
contain considerable angular mineralized quariz pieces. The gold, which

is fine and rough to coarse, as well as nuggets with considerable quartz

attached, are found, )

.

Brooksl desoribes some of the operating properiies of the early
days 6n Coffes Creek and comments as to the source of the gold:

#Considerable prospecting has been dones throughout Coffee
Creek basin and a little gold has been mined in its upner part.
The lower part of the creek is incised in the gravel terrazce, and
here also a little gold has been found. Frospecting on the uppyar
part of the creek is expensive becsuse the gravels are everywhere

T buried under 10 to 25=feet of rmeX. This is true rot only of the- ——=--

floor of the valley, but also of the slopes and the tributery
gulches. This overburden is too heavy to permit opsern-sut mining,
end tha cost of fual has so far been too great to encourage drift
mining or even prospecting. As a result much of the prospacting
on Coffse Creeix has besn confined to cuts ma2de by ground sluicing
at favorable lccalities during fléods, and few careful tests of
oleims have bdeen made.

1Brooks,.A. H., U. S. Geol. Survey Bull., 328, p. 313,
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®In the swrinter of 1906 soma rich placer ground vms found in
the talus of the valley slops near the head of Coffee Creek. This
poculiar auriferous deposit appeared to bes almost in place. The
gold oceurs in 4 to 7 fest of angular schist and quartz debris
* and weathered schist bedrock covered by 18 to 20 feet of muck,
The quartz is iron stained, but does not appear to be auriferous,
and the gold probably came fronz the essociated schist. The gold
1s angular, spongy, and bright colored. All these facts point to
the conclusion that the material mined is a weathered part of a
mineralizsd zone. The deposit has been itraced about 1,000 feet,
but is buried so deeply that its boundaries are not well knowm.
It is indicetive of the source of the gold and suggesis the
possibility of finding lode deposits that may cerry values."

. ~-*¢§#”’97 The Dahl Creek liining Corpany, now on claim No. 8 above the

mouth of Dahl Creek, started mining in 1900. This operation con;ists
of a power drag-scrapsr and hydraulic., 7The total depth here 15'27 feet,
a1l of which is frozen and consists of 21 feet of muck and 5% feet of
medium gravels, Considerable of the gold is founé 1ﬁ bedrock. The fine-
ness at the present price ranges from 26 to 28 dollars psar ounce.

'L!“}Abi Iouis Neshenweng'was operating a hydraulic ard bulldozer on
Dahl Creek on INo, 2 cleim above the mouth. He has 5 feet of Tine to
medium gravel covared by 10 feet of frozem muck on top of a clay bedrock.
;\Ab\ lea Steavens is mining with a caterpiller and a one-yard tumble-

P
"bug scraper on Quartz Creek above Carey Gulck. The deposit consists of

) fine creek vash raterial S to 8 feet in thickness covered by 4 to 6 feet

of muck on top of a blue clay bedrock. The gold 1s fine and distributed

through-the gravels, This deposit, like the others, is all frozen.
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F{d]}’ﬁ Carl Yagger on Joe Cresk, a tributery to Quartz Creek, is
hydraulicking and shovelirg-in a deposit consisting of 1 foot of fine
light gravel end 2 ta 3 fest of angular slide rock. The gold 1s fine,
rouch end 2 feet into bedrock. -

Mining has meinly been déne in the past on Garfield, Boulder,
Goosé and Turner creeks in the Nozapega dralnage system. Lack of water,
low grades, consldsrable black rwuek, end lack of sultable machinery vere
tho major problems. These were creek deposits very similer to those of
the Quartz Creek drainege deposits. The only present operation is that
of the Rainbow Mines on some recent discoveries on Black Culeh above
Boulder Creek. This deposit consists of 3 feet of gravel and 9 feet of
muck, The gravel is fine and rounded with most of the gold in bvedrock.
The gold 18 fine and its averege content was reported to be 54 per yard.
The company is operating a hydrauliec and bulldozer.

‘Most of the mining on these crecks 1s confined to neﬁr thelr
heads or to the point above where they flow onto the Kuzitrin lowlana.
At these places the creeks flow over extensive gravel deposits. The

little mining, which has been done on these lower creek sections, has

" been confined to a few feet of gravel on top of a c¢ley false bedrock.

This shows a run of the creek gold over and since the clay bedrock was

deposited. At the mouth of Quartz Cresk these gravels were rsported to

. be over 200 feet deep as shown by a drill hole log. A smail amount of

fine gold was also reported throughout the gravels, but not in sufficient

quentities to mine.



There appear to be geveral levels of these gravels that oeccur
as bench deposits and which are unassociated with any large river, ex-
cepting the extenslve benches along the lover Kougarok. The high bench
grayels are found from the rigﬁt 1imit of the Noxapaga, eround the
fringe of the Kuzitrin valley, to Bunker Eill. Ofher then the few
attempts at mining in thege gravels om the producing creeks, they have
not been prospected or tested sufficiently to make eny statement regard-
Ing their economic possibilities. There 1s still the unsolved problen
as to how they originated as beneh deposits and as to their content.

Brookel glves many interesting fects anq possibilities as to
their origin:

7 "hile the drainage channels were being incised sediment
was deposited in the Kuzitrin basin, thern an arm of the sea. It
has been shown that the character of this gsdiment is but im-
perfectly knovm. Undernsath Quartz Creek valley there are nsearly
200 feet of vhite quartz grevels, which would eppear to be the
result of the denudetion of the o0ld planated lend surface. Such
quartz gravels, neny of which are not greatly rounded, are most
likely to have comg from en area which had been long subjected
t0 subesriel decay. Their accumlation vias probably bdbrought
.about by repid erosion end sedirentation, which vould irndicate
rapld unlift, It has been stated that both rounded gravels and
sands occur on the lower part of Quartz Creekx and in a terrace
along the west bank of Xougarock River, and that these are believed
t0 be of about the same age as the vhlte gravels deseribed ebove,
They probably represent & somewhat later period of deposition,
when the naterials had becoce riore viatervorn by stream action and
more or less sorting had taken place.

"The explenation of the occurrence of the clay deposit under-
peath the Kuzitrin lowland proper 1s still more difficuit.
Perheps an attempt to explain this deposit is useless when so few
faots regarding it are available, If, a2s is probesble, this cley
bed is extensive undernceth the Kuziitrin lowland, it is prebebly
a deposit in desper water, lald dovm at the same tlme as the

1nrooka, A. F., T. S. Cacl. Survey Zmll, 229, n, %05,
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gravels described above, In other words, it is the result of
sedimentation in the central part of the embayment elong whose
margin the gravels and sands of fluviel origin were leid dovm.
- This cley may, however, be & glacial mud, derived from the valley

*  glaciers of the Bendelsben liountains, which were the locus of an
ice acoumulation in recent time, Opposed to this genesis for the
elays is the fact that the glacietvion, which was confined to a
very small aree, occurred at & somevhat later veriod, One ad-
ditional fact desorving mention is that the few borings made in
these clays encourtered several layers of vegetable matter which is
in svery way similar to the present tundra growth. This indiczates
that deposition in that part of the basin where the clay has been
found has been interruptzed by periods vhen the lend stood ebove

. water long enough to psrmit a covering of vegetadle growth."

It is to be remembered that the rivers and strears of the

Vel -

. Kuzitrin valley show fine gravels from Bunker Fill up to and under

theAlavas on the upper Noxapaga and the north and south forks of the

Kuzitrin River. These gravels graduslly become finer as one advances

upstrean. They mske up the lowland deposits about which very little

18 known, and will be discussed in a leter parsgraph. The many existing
gravel buttes, which form the only elevations of the lowlends, show the
presence of considerable water acticn whiech in turn rmmust heve caused
considerable concentration.

On the south slops of Bunker Hill medium to coarse grevels

ere fdﬂnd’aézﬁifiné as isolated terraced benches up to en slevation
of 400 feet or 200 feet =sbove the Xuzitrin River level at that point.

These gravels are distinctly weter laiq, hoyrever, they ere none too

well sorted end contain considerable sand. Gradually these benches

~become lower as the northvest fringe of the drainage sree is followsd
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N to the north from Bunker Hill, ocourring mainly between elevetions of
200 to 300 feet. Thence the gravels are modified by the lower Kougarok
River, weich is inciéed in them, and formad a level of low benches., The
m#in gravel deposit of the Kuzitrin lowland i{s below 200 feet in elevation.
There are many problems concernihg these gravel depositslend
their deposition vhich remain unsolved; first, how they originated or
fron whence they were derived; second, how they were transgnorted to their
present location; third, what acco%nts for thelr differénce in elevation
thet renges from 400 to legs than 200 feet, and their deposition as
benches; and rourfh, vhy do they occur only in a portion of the basir at
the higher elsvations end not in the otﬁer surrounding portions at the
same Elevations within the basin. Brooksl describes them as elternate
‘ layers oi; gravel with cley and \-}egetable matter, and mentions tI;his '8s
1ndicati€é of periods of interruption when the land stood above ths
vater, permitting vegetable growth,
N In considering the origin of these gravels, it is mnecessary
to look to the gravels themselves for some clue. They are classified
as medium to fine, containing sand and clay layers. Alonﬁ the lowrer

T T X i e - . - — —— o
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walley of Quartz Creok they are cortposed mainly of rounced pebbles

of quartz, quartzite and other various rocks. Since most of the pebbles
contained are rounded, they must have originated in running weter of
stream action. Had they originested from beach action, they would have

& more elllpsoidal shape. Agéin, this besin may have been en arm of the

‘sea, as mentioned by Srooksz, one or several times. As en arm, it must
. have »23n 2 long narwas keds o swter amA ot oihlast 42 eiTong haash
lBroo..;., Ao Z., T. 3. Csol. CSusvey uil, 32,
" " )] " n 1]



action. Althopgh the contents of the gravel show more evidence of
ereok origin then beech origin, it is not ressonable to assume that
these extensive gravéls originated from the small drainage from the
- northwest end ths Kougarok River. It is a logical conclusion to as-
sume that a considereble part of the Kuvzitrin Basin was filled to some
extent by the incoring drainage and from the high Bendeleben Mbuntaiqg_
<; or enticlinal uplift to the south. The upper portion of the basin was -
"filled by the recent lava flow which is knowvn to cover at least a part

of the gravel deposits, as noted by Collierl.

The gravels found under
the lava are cemented by clay end considered as of Pleistocene age.
The elsvation of these gravels under the lava 1s ebout 400 feet, cor-
responding to some of the benches north of Bunker‘Hill in the Quartz

. Creek drainage. Above this point between the North Fork of the

. - Kuzitrin and the Zast Fork Af the Noxapéga gravels, ranging up to

600 feet In elevation, are shown by 1offite to correspond to those of
- like slevation on the Arctic slqpe in the vieinity of the Serpentine

River,

The basin of the Kuzitrin from its origin3 to the period of

N S T oy = R TR =, — __4'__..- ———

planation, as mentioned by Brooks%, was in the process of belng f11led

T R T A ]

" by many sgencies., The lower gravels would be considered the oldest in

deposition, If the higher bench grevels are remnants of this depositipn,

1Collier, A, T., U. S. Geol. Survey Prof. Paper o. 2.
BMorfit, F. H., U. S. Geol. Survey Bull., 247,

30p. cit.. Plete llo. 3.

4Brooks, A. H., U, S. Geol. Survey Bull, 328,
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they are in order of deposition the youngest. On the other hand, there
i1s the possible explanation that these northern bench gravels have been
ppshed out by glaciafion and depositsd as outwasgsh plain, 3Ividence of
extenslive glecietion shows in the Imuruk Basin west of Bunker Hill and
within the velley of the Kruzgemepa River.‘ Glaciers formsd in and aloné
the outer fringe of the high EBendslsben Rangs more extensively on the
south side than the north sidel. These gleciers may have pushed seross
the Kuzitrin valley or formed within the basin a so0lid ice sheet which
moved towiard the northuwrest. In so moving the ice may havé vushed a vall
of the basin gravels eheed of it and deposited them as the wvarious bench
levels on the northrrest fringe of the b;sin. A rapid melting of the ice
would acoount for these gravel ridgses pa;tly sortéd and left as isolated
deposits at elevations above the valley floor. The post Pleistocens
drainage may have removed most of the glacial evidence vwithin the valley.
Thero is definite evidence that tte Imuruk Basin and the valley
of the Kruzgamepa River contained a considerable amount of ice part of
vhich formzd on the sduth sides of the éendeleben and Kigluaik mounteains,

moved north and around th

a
-y

ast end of the Kigluaik ;buntainstlangﬁgSZa" )
posited its load within the Imuruk Basin. The present day evidence shoﬁs
that an 1ce cap of considerable extent formed around the higher sleva-

tions of the Bendeleben Renge. ;eathar-conditions and prevalling south-

southeast winds deposited the greeter amount on the south slopes.

1op. cit., Plato No. 4.

= 72 -




7

—— :
=r ~ v—c

Glaciation of a more modified extent formod on the north slopes. These
north slopes vere more or less wodified by erosion snd instead of large
moving alpine glaciers a modified sheet of little cr slowr movernent was
formed in the wvalley. In moving slowly over these mediun gravels of the
existing basin little erosive action occurred. The slopes of the basin
were low and the glacial force was reducad to a ninimum, which caused

Jittle dosiructive action and left only slight evidence. This glaciel

,_1gqu£§19p,would eccount for many of the problems mentioned previously,

such as the existence of the high bench denosits, the clay strate con-
tained in the gravels, their iranspertation to their presant pogitions,
and theilr existénce on the north fringe of the valley at high elevations
'gnd not on the south. Howsver, tkere is considerable evi@snce lacking
regarding the glacisl origin for tﬁe high gravel bench cdeposits.

In the future, if such a condition proves to be the origin of
these bench deposits, one would not expect to find concentratezd placer
deposits within the gravsls. G$old concentration rmay have oecurred prior
to the deposition of these gravels on bedrock from local conditions angd
vould still be intact. The ice shaet tould have acted much like a modern

- s T -

bulldozer'in vushing ahsad only the top gravels of the basin and deposit-

ing them in thelr present positions. These top gravels would not have
econtained the gold concentrations. The removal ol thess surfazce sravel
deposits would in reality make for higher srade deposits of the gold

deposited below near bedrock of the lowland gravsl plein.

S,
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The most logical origin of the bench deposits and thé presaent
condition found vwithin the Kuzitrin lowlands is that of the action of
erosion of one structural basin draining into another as mentionsd in the
section on geologyl. Tkis bagin was more or less bounded by structural
basins of low north and south anticlines on the eést and west. The north
and south structures betvesn the Kougarok and American rivers bound it on
the west and the structural ridge between the Kugruk and Xiwalix rivers
on the east. Gradually this b;siﬂlbecamé filiéd ﬁitﬁ»lécustriﬁe de=~
posits from Tertiary time up to and until the basin was filled to a lavsl
of 400 feet or more abovs the present sea level. The source of the
material was mainly from the high Bendeleben Range on the south.
Glaciation during the latter stages of this deposition may have been a
contributing factor to a more or less extent. The extensive lava flows
acted as an additional filling of this basin and aslso the existing
drainage chapnels avmy fron the basin on the eastern end central portions.
A large lake formed on the western portion of the basin which graduwally
cut a new outlet in the vicinity of Bumker Eill, This new outlet
lowersd the basin with great rapidity ﬁo_apd approaching the lower level
of the Imurulk Bagin to the west. This is the impression gained by ob-
serving the basin at a high sltitude. Aerial photography, which is
recommanded for the area within this-repért. vould convey these imprés-

sions»and aid greatly in the solution of these geological probdlems.

10p. eit., pp. 16-17. ST e e
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This sudden outlet of the existing lake, possibly accelerated by an
abundance of meltiing glacial ice, removed the greater portion of the
deposits within the valley basin with the bench deposits along the
northarn fringe bsinz left intact as remnants due to their positions
around the edges. )

In conclusion, it may be said that the bench gravel deposits
Tound on the nortn and northwest fringe of the Kuzitrin Bzsin are not
considered as promising deposits for gold placers, with the exception
ﬁf small delta deposits formsd 2t or near the mouths of tﬁe present
producing creeks, The greater portion of the gold, which originated
off the main Bendelebon Rangs, is confined either to the bedrock basin

of the Kuzitrin lowland, the central upland province vwithin the structural

. _ valleys, or deposited on the coastal plain.

- Kuzitrin Lowland:

The Kuzitrin lowland comprises an area approximately 20 miles

Pln

by 10 miles, which extends from the lava beds on the east to Bunker Hill

on the vest, in the central souuhern section of the area, (sse Plate No. 4).

s pat o s = P PSP T IR o= - - ——. - - = X

Its noxrth and south boundaries comprise the table land betvween the Kbugaroh

and lloxapaga rivers on the north, and the northera slopes of the Ben@e-
leben Mountains on the south. This area on Plate No. 3 falls within those
gections of the entire area that is marked as vrorthy of ipvestisation

for placer deposits, Since very little is kuown regarding this loviland

basin, and only a few of the surrounding creaks have been prospected,
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one has to look back over its geologic history and surrounding environ-
ment to form an opinion regording its possibilities. Further study,
with actual prospocting a2nd considerable more fileld eviidence, is necessary
before any definite recomsndations can be made with regard to a Tavorable
or unfavorable placer aresa. It is; as pointed out under the section
,pn,geolégy, one of those structural valleys formed dy folding that has
since been the basin which has reoceived the greater portion of the
eroded materiel from the north slopes of the Bendeleben lountains, as
indicated under the section entitled "Gold Asscciated with Grenitic
Intrusives.” There is sufficlent evidence to assume that considerabls
éold must have originated from the influence of these intrusjives with
their accompanying mstalliferous solutions. It is within the logical
bounds of assumption that the greater emount of this gold may still be
retained within the confines of this basin.- The prasence of the extensive
lava flows, which disrupted the northern and eastern drainage from the
basin, leaves ons in doubt as to whether or not tbils older drainage

Bysten has removed ths greater portion of the gold from the vallay., If

A A -

the greater portion of the gold was not removed, 1t {s still confined
to the valley floor in the olier grav;ié, of wialeh more than helf mﬁst
be:intact under the lava flows. Too 1little is know£ regarding the gravels
and ﬁePOSLtion under the lavas to considér vhelr investigation at the

present time.
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Portions of placer areas in other paris of the world have been
covered with lavas and in mining have produced considersblc vwealth in
gold., In Ballaratl, “lest Australia, the auriferous series is covered
with about 400 feot of basalt, eley and drift. The four flows of basalt
eggregate 330 feet and are separated by clay and detritus. Betwsen ths
folded beds and the lowsr basalt is a blanket of "wash dirt with rieh
gold gravels." Thesa flows are given as of Pllocene age.

In California? some placer gravels were covered with lavas
in Tertiary time and the production of thess lava buried gravels amounts
to about $300,000,000.

Further investigation of the Kuzitrin Basin and the areas sur-
rounding the lava field may reveal sufficient data to determine further
recormrisndations,

The gravel plain deposits have been described by Rrooks® under
the heading geology.

Collisr? describes this lowland as follows:

"This is an area of lowlend covering epproximately 200
square miles on the north side of the Berdelsben ifountains and
drained by the Kuzitrin River. The lowland is tundra covered,
depth, It is dotted over with meny sma2ll lakes, probabdbly formsd
by oxbows of ths meandering creeks and rivers, Around the lowland
area on the west, north, and east sides there 1s a higher gravel
Plain, from 50 to 150 feet above the lowland. A well-narlksd
escarpmant usuzlly ssperates this upver plein from the lowland,
On the lowland surface, away from the nargins, thsrs are occasional
gravel buttes, 50 fect or more in height, which at a distance re-
semble hayaztacks. Theso are regarded es remnants of ths upper
plain which havo been left by erosion. At the edgs of the upper

plain transition phases betwizen the plateau and the isolated
buttes were noted in a few instances.”

Tooons, V.o ie, LIL Zeliol
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3Brooks, A. H., U. S. G=2ol. 3urvey Sull. 223, ph. »0=922,

4Golliar, L. J., U. 5. Geol, Survey Frof., Paper 0. 2, p. 25.
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The occeurrence of thess isolated gravel buttes are remments
which indicetes that the basin had been fillzd to a mﬁch higher elevation
with gravels and then was eroded repldly. Two factors, which are both
undetermined and on which much depends regarding future mining, are:
First, vhat is the present depth of the gravels covering the Kuzitrin
lowland angd the defth to which they are frozen? Second, what is the
gold content, and its position with respect to bedrock?

In order that dredges may operate in & valley of this size,
the gravels will have to be within the renpe of dredging depths and
contain sufficiant values to produce a profit. Should tﬁe gold content
be near bedrock and bslow the range of dredging and in frozen material
but in sufficient emounts, then mining b& shafts gnd drifts could easily
be carried on under proper mining conditions.

In the formation of commercial placers, most deposits have
been formed by one or several agencles of concentretion, Two typses are
residual and alluvial deposits. Other deposits may De concentrated
by the many agenciés over a long period of time. Thus the question
arises regardinz the concentration agencies and the extent to which they
acted within the Kuzitrin Basin, T

Brooks! has shovm the possibility of considerable géld having
originated from the contacts and favorable slate mineralization which
extend east-west along this struetural valley. This bedrock mineraliza-

tion may have contributed some to the gold content within the basin. The

1Brooks, A. H., U. S. Geol. Survey Bull. 328.




. contribution 3§ the small streans end rivers, which are kmown to contain |
| g0ld on the northern and northwestern side, has added to this emount.
The writerl further suggests tbg possibility of the gold content of the
great amount of material wo?n from the‘Bendeleben Yountains as having been
more or less concentrated and possibly still reteinsd within the basin.
Thé question then arises as to the amount of concentration,

During the very first steps of erosion from higher to lower
elevations, as the different particles dbreak from thelr originél con~
solidated positions, the process of gravitation acts, gradually'settling
the heavy perticles below the lighter. In movenent down the slopes, the
lighter materials on top move vwith greater speeds than the heavier

_particles beneath, Other agencies of erosion, such as vater, snow, lce,
. ’ ote., joln in moving the particles further on their courses. As the

| ﬁarticles come to rest within a basin the lightsar materizl is above with
the heavier below. The basin gredually fills and overflows, starting
with the lighter materials on top. As the dralnage system lowers within
.the valley or basin and the water supply becom=s more abundant, the
_deposits_gt the valley bqgin»tplmove intq the next lowver basinj tha.rate
and amount. of material removed devending upon the amount of wgtor,-height
of fall, and_tailing roon for the material below. Under some conditions
tha entire amount of matarial may be reﬁnved to tha basin below. Thess

eonditions: usually are steep grodients and a considersble gmount of action
from the agencles.

1Op. elt., p. 30 on "Gold Assoclated with Intrusives end Extrusives.”
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In considering this Kuzitrin Basin prior to lava flows end
glaciation in the vicinitles of the Bendeleben Range, the drainage from
tﬁe area to the north and east wﬁa developed to a conslderabla extent.
The amount of the gold content that was removed along with the gravels can-
not be estimated, Undoubtedly, the valley must have still contained
extensive gravels from considerable stream copcentretion at the time the
lava flow occurred. Thus, if the gold had concentrated in the lower
gravels, it would be beyond doubt intact undef the lavaes, and it would
be in the lower portion of the gravels of ths Kuzitrin Basin,

In considering the present creeks which flow from the Bendele-
ben llountains into the Xuzitrin Basin, one wvould not expect to find gold
concentrations of any extent along them except vithin the delta deposits
on the valley floor. Collierl arrives at this conclusion, but he also
ﬁsntions some sluicing on Birch Creok:

f#3outharn tributaries of the Kuzitrin - The ereeks flowing

into the Kuzitrin from the south side have not producad gold in
cormercial quantities; however, the writer was informed by a
prospector that on Blrech Creek some sluicing has been done. The
pey gravel consisted mainly of decomnosed granite, and the bed
rock was also granite. The gold is probably derived from the
rocks of thé Kigluaik series. The mountains of the Bendeleben
group are loss ruzzed than the Yigluaik Liountains, and there has .
been little, if any, gleclal erosion in them. If gold occurs in

these rocks it is more likely to be conceptrated in the gravels
of the Bendeloben Rangs than in thosse of the Kigluaik lounteips.”

The transitional zone beiwveen the high elsvations of the range
and the lowlands, as represented in the past by an aree of stesp slopes,

is now reduced by erosion to gentle slopes. As skovn in paragraphs on

1Colliﬂr, ae Jo, U, 8. %221, Su?79f Toof. TaTnos T, 2, . 68,



. ) "Gold Assoclated vith Granitie Intrusives,"l some gold was deposited at
ﬁedium low temperatures surrounding the intrusives and also with some
deposition from leter spring action within the granite along joints, ete.
The present surfeace of the grenite of.phe Bendeleben Range represents the
pegﬁatite or a higher temperature minerelization stege, givirg evidence
“of considerable raterial éslhaving been worn'hway to expose this hish.

- Yemperature phese. Nogt of the gold vas eroded from the lotrer tempera-
ture deposits end migrated down the slopss. One would riot ordirerily
expect to find gold within the confines of the high temperature grenites,
The oply deposition which does ooccwr vithin the high temperatures portions
of intrusivog of this type is fror the later hydrothermal solutions from
greater depths below which flowed through the upper zone of crystalliza-
. } tion and doposited some gold. This may explzin the presence of the gold

‘ ( on gianité bedfock and in ér;hité'sands. Such spring action is stili in

evidence along the outer fringe of this range--congldersble evidence of
prior existing springs mey be noted in the Figh River? valley on the
gouth slopss. Thus, the lower gravels of the Kuzitrin valley would no
doubt compare with the lower gravels under the lava covered erse. Since
they are ell contained withi? the sa;e basin in the szmse position with
regard to the mountain range on the south, and subject to the same
egenoies, the gold concentration under esch should be siniler,

1Op. éit., p. 25 et seq. on "Cold Associeted with Intrusives and Ectrusives.”
2Op. cit., p. 9 et seq. on "Geography and Geology."



If, as the writer believes it to be, this history of the bench
gravels on the mnorth frirge of the basin as existing rcmnants of a much

deeper gravel deposition than now exlsts is the correct interpretation,

a natural concentration of the valley floor gravels should have taken

place, The total depth of the gravelé, which existed ebove the present
bédrook, vould be the vertical distance between tﬁe present elevation
points'of 400 Teet to the present grevel surface level at 200 feet plus
the total depth from the present surfecs to bedrock. The common balief
in regard to these gravels is that-they ars not deep. Iﬁ the present
gravels should aversge 50 feet, the total depth would have been 2350

foet. With the 200 fest of gravel removad from the top a naturel con-

- .eentration into 50 feet has taken plece vroviding the gold haed been

deposited originally on or near bedrock. There must have been. considerable
soncentration dﬁring the deposition of the gravels and the filling of
the basin prior to this last rermovel of the upper gravels, ‘
.Since this Kuzitrin Basin compares to the lava covered aree
with respecf to the lower gravels, it is considered as the most logical

for prospecting and investigation, since the gravels are not capped with

- lavas. Should this section contain economic deposits, then they will

lead tb discoverics under the lava covered areas.

)
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Imurvk Lake Area:

The Imuruk lLake erea is that section aebout 30 nmiles squere
that surrouwnds Imuruk Lake, the greater portion of which has been covered
with recent lava flows, and with arms of lava ertending from the main

mass and occupying the older dreirage channels. These older lava

--fiiled channels represent the older drainage system from possibly Tertiary

to Pliocene or Pleistosense timesl. This drainage was developed from a

" basin yhich is considered geologicelly favorzble for the concentration

of gold placer dcpositsz. The levas definitely cover the lower portions
of the gravels and over onc-half the total area of this long structural
basin. Since the lavas are classed es Pliocens cr Pleistocene, the
underlying gravels are Pliocene or older in age. Thus it is within the
bounds of asswaption thet the lower strata of gravels of the western
half of the same structural basin, vhich is not covered with lavas, is
of the same 2z2ge.
P. S. Smithd gives a short description of the lava area and
suggosts their possible economic value:
"Throughout Sewvard Peninsula are many small arses in which
Tertiary to Recent volcanic rocks have been reported, end in the
vicinity of Imuruk ILake, in the north-centrzsl part of the penin-
sula, an area of considerably more then 1,000 square miles is
covered by thess rocks. So recent are some of these lavas that
the ropy surfece of the originel flow is still preserved, end in
places they hzve flowad out over gravel of late Tertiary or
Pleistocene sge. * * * * X

"In those »laces the lavzs are 0ld, though from such svidence
as is availeble they are not so old that they antedate the Tertiary.

‘IMofrit, F. H., U. S. Geol. Survey Sull. 247, p. 34,

. 9 8t 501, 01 "Oaomrarhy 2md Gaclosnt

EOp. cit.,
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Furthormore, some of the gravel deposits over whiech the younger
lavas flowod contain pebbles derived from earlier lavas. These
flows must have had very significent effects on the drainage
lines of the region by filling up some of the stresm channels

and causing the streams to take up new courses elsevhere. As
many of the old streem courses elssvhere were the sites of placer
concentration, the determination of the location of thoses that
have been’buried under the lave migsht have considerable economie
value and well repay a search to discover them."

The writer had the privilege of flying over this lava area

" soveral times and to exemine on foot the ocuter edges in several places.

It is not within the confines of this section to describe these lavas
in detail. They have been described by both Collierl and Loffit2,
as well as in the section on Geolosy.3 They represent an area of recent

emission:: into the structural basin, apparently from lerge fissures,

"They are desoribed as mainly blocky and ropy types emitted on the surface

end covering a large area. They are believed to cover the greater portion
of the structursl valley which previously vas partly filled with gravels

believed to dbe asuriferous. The thickness of the levas over the gravels

is believed to be comparatively thin.

Iddings4 gives the followving on leva emissions:- of this nature:
.. "Liquid magmas when poured out from lerge fissures flood

" the surrouncirg country with & broad sheet of lava, like the -

waters of a lake, often very wlde end comperatively thin.n"

g D

A Bection 20 miles long was examined on foot elong the southern

border of this lava field., Here unconsolidated soda and biotite granite

- sands eroded from the numerous granites of the Bendeleben Range occupy

loollier, A. J., U. S. Geol. Survey Prof. Paper Mo, 2, pp, 30-31
&trfit, F, H., U. S. Gool. Survey Bull. 247, pp, 31-32
300. eit., n. 9 at sec.
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northern sloves of the Bendeleben Range. Iiost of the creeks which drein

most of a long narrow belt along the outer bordor of the lavas, This

long narrow belt, due to the pinkish color of the grenite sands them-

selves plus conciderable red iron oxide derived from the recent lavas,
appears as a highly mineralizsd belt. _hmny pilots and prospecto=s vho
have observed‘khis zone from the air are véry desirous of leerning as
to whether or not it is favoreble area in which to prospesct for gold.
¥rom the air this zone looks very inviting to the averege Alaskan
placor prospector, due to the fact that severel productive placer ereas
ere in vioinities which show these same kinds of granite sends, however,
goologicel evidence ;n this ingtance Qhows that the sand belt itself
i3 unfavorable. |

The largest accumulation of granite sands is in the viecinity
of Bendelebon Lake. This lake is at the head of the south Fork of the
Kuzitrin River near the low divide between the Kuzitrin and Koyuk.
river draipage systems. The shores of this lake are made up of granitie
sands and largs rounded grenitic boulders. Due east of the lake a
large flat area consisting of grenite sands, severel hundred acres in

extent, £ills the basin between the lava contact on the north end the

I —_— e .t _— - — —— TN

from the slopes of this rangs carry grenite sands, granitiec rocks, end

hardened sedimsntary rocks, The hardening of the. sedimentaries was

caused by contact metemorphism in ¢lose proxirmity to the grenite. The

sands were penned in various localities in the vicinities of Bendeleben




Llake, and upper tributaries of the South Fork of the Kuzitrin end Koyuk
rivers. In a few localities fine colors of gold were obtained, but the
amount did nct varrent further investigation. FKowever, there may be
small dburied rcrinants of delta deposits neer bedrock theb may varrant
further testing. Geologically, the sand belt is not favorzble for tvo
reasons:

First, the send belt marks the zone of transition of the
materials worn from the high Bendeleben liountains to the low structural
valley now ccovered with laves. Golé worn from the disintegrated bed-
rock would have migrated dowm into the valley and possibly further along
the older drainagse.

Second, the erosion of tﬁe Behdeleben Range has proc¢esded
belowr the zone of mineralization and gold precipitation and the recent
eroded sands and rocks are devoid of gold content to any cormercial
extent.l

The grenite sands are eroded from the massivs granite vith
great rapidity in regard to geologic time. Granite of this type?
disintezgrates into sand qore.readily than other kinds. In various
piﬁcoé the sands have covered the lava éontact and rest on top of and
are nixed with the upper surface blocks of the recently broken lavas.
In the Investigation of a lava covered area of this type it will be
necassary to folloir pay gravels dovm the 0ld drainage channels and then

lOp cit., p. 25 et ssq. on "Gold Asaociated with Intrusxvss and Ixtrusives."”
20p. cit., p. 25 et seq. ™ n . n
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under the lava. The conditions, wﬁich exist at the present time in re-
gerd to mining and the existence of known pay, are such that considereble
exploration is needod in the fields around the lava beds and near the
borders of the leva to determine the buried channels and their econoriec
possibilities,

The nearest approach to mining under the lavas has been a few

attemvuts with tunnels and shafts under the high lava rims aléng the

Inmachuk River. The Inmachuk Sub-lava Mining-COmpany has in the past
spent ovar 2£150,000 in sinking ten skefts with considerzble drifting in
search of an old high channol., The operation has not been guccessful.
The best values, found in the various shafts, were nearest tre rim and
they represent a small portion of a high‘ﬁenéh concentration vhich is
comparatively low in values as compared to the present river ved below,
where nining has been carried on for many yearé. This creek mining has
been mostly successful and nevr developments have good promise for the
futurel. The unsucccssfﬁl attempt of this one company cdoes not condemn
the entire lava section., In fact {t would be the lower chamnsls and
lower benches which lead up undér the 1avas‘which ars nost apt to con-
tain the best pay. The guiding fact&r wﬁen following the gold to the
lava rims will be its blaock coating on the outside, which it obtained

from the highly acid and black solutions from the hot lavaZ.

Iges description of Immachuk area on followlng pages.
” L 4 " L] "” r [, ] n



The lavas have not been accurately mapped along the Pinnell
River of the upper Inmachuk. Theré appears from the alr to be more
~lava in this section than shovm on Plate 4. This section offers ome
approach tovard the lava area. The Goedhope River area contains con~
siderabla lava at its head and represants one of the drainazs cliannzls
along which the lava streams flowed., Upper yade Creek and the thrﬁk

‘River offer other channels that approach the arsa. The Royuk River from

(? Big Bar Creck up to end under the lavas offers one of the best areas for

investigation, This section is fhe most 1solated and it lecks trans-

portation. The prosvacts and geologleal conditions of this upper Koyu

have been mentioned under geologyl.

{ .The Xuzitrin basin has besn discussed in preceding paragraphs.

. ' Shodd the under gravels prove of economic importance and active uining
‘takes place, it 1s assw ed that this section will lead the way for mining

under the lava, 83 this section is the most logical one from vhich to

I/"\

attack the area,
| At the present time one may consider this area as basilng very
_remote_i#‘ragard to possipi};tigs._ Howevar, with the increased use of
maphiﬁery and the 1ncrsasing demand for élacer fields, tbis area may be
investigated soonar than present conditions indicatse. lluech depsnds upon

the progress of the industry itself in the face of world conditions,

1Op. cits, p. 9 et seq. on "Geogranhy and Ceoclogy.™’
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This area contains one of the largest poteantial hydroelectrie
development sites on Seward Peninsula. Irmruk Lake at an elevation of
960 feot makes 1t a potontial source of hydraulic water for power and
mining operations. The undeveloped water resources Are deseribed in the

section of this report deseribing hydroelectrie power sltes.

- Inmnchuk River Drainesgs Area:

Tﬁe Iniachuk River 1s locatzd in the central northern part of
the areoa and drains an area of approximataly 600 sguare niles (sae Tlate
No. 4). It has a lepgth of nearly 30 miles end heads to the west on the
slopes of an enticlinal structure of limestonss end sechists vhich form
the drainage divide with the Goodhope and Cripple river draineges. The
lower 20 miles end its longest tridutery, Pinnell River, folloir the
étfuctural'Qaliey between the anticlinal structure on the west and the
diyiﬁe viith the Kugruk River on the east. The upper drainase has been
disrupted with lava flows: upon which new local drainasgse has developed
that {s somewhat different than the older pre-lava draoinaze. The lower

sBoction of the new dralnage has worn through the lava masses and it now

" eonforms with the older diaiﬁagé s}sfem and with high rims of lava.

The‘old drainage system also contained the former lava channels. It is
in thess older channels occupied by the new drainégs that most of the
mirninz has besn done. The most valueble section of the Inmachuk River

40 date is that section from the mouth of Pimnell River {o the point

where 1t fans out on the low extensive coastal plain. An old channel

——a i —
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naar the present creol channel has been traced over tihls distance on the
left limit of the Inmachuk, Other creseks of note in past operations have
been Hennum, 014 Glofy and Armerican.

| It is held by mény of the o0ld niners and prospactors of this
section that an 0ld channel exists above the junction of the Inmachuk

and Pimnell rivers. If such a channel exists, and there is sufficient
evidenco to suspasct that it does, mining or exploration has not to date
discovored its exact location. It is possible that this chamnel is
within the structurz) valley and contiaues south up to ard under the

lava field and some of the zold found on the lowsr Inmachuk may have had
its source froin the basin, now occupled by the lava flows, but originally
from ihe Bondelzben intrusives., There is also coﬁsiderable evidence to
show that the orizin of portions of the gold of the Immachuk was derivad
from the anticlinal structure to the west, which 1s underlain with older
granitic intrusivss plus the younger intrusives, of which two are repre-
sented by the Assaes Tars and the granite between Amorican and 0ld Glory
oraoxsl., It 13 in view of the evidence of the mineralization which shows

in quartz s»ringers end hyd:o~henmal assocletion minerals that the granites

e e——m e e I . — S o . - - .

are classified ag to older or younger.
In considering the placer possibilities of an area there are three
important steps within its history that heve to be tzaken into consideration:

First, there must bs 2 source of gold, either from one or mora perileds of

10p. cit. p. 25 et seq., "Gold Associated with Intrusives and Exteusives.”
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_%wo small stocks of the younger granite represented by the Asses. Tars

|

mineralization; second, there must be a major concentration to produce
economic plecer deposits; end third, the agencies which have affzcted

the deposits after concentration must be known--is the gold where it vms

- eoncentrated or have portions been rempved, or reconcentrated, or covered?

The Inmachuk area, with the emount of mining that has been done,
offers a wealth of material for a study of ithe entire district which may
lead to the solutioﬁ of the various problems msntioned in this report.l

~ The gold contained vithin Inmachu¥k basin may be considered to

have been derived from thres sources:

First, the hydrothermal oproduct from the older grenite, which
18 by evidence under the antiélinal structure on the wesf. The =zs=-
sooclation of cassiterite and galesna on Hannum and.old Glory cresaks
points to a mineral ﬁssociation of the older type of granitez. A small
amount of gold is belisved to have been associated with this earlier
type of granite,

Second, the greater amount of gold is associated with the

hydrothermsl action from the younger granites. Thils saction contains

S mm——— -

and the granite betwcen American and Old Glory cresks. There may be
others, in which the hydrothermal action penetrated sufficieﬁtly to con-

tribvute to tha amount of gold, which are not exposed on the surface.

18@8 section on mining vroblems in this report.
2Op. eit. p. 25 st seq., "Gold Associated with Intrusives and Extrusives.”
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Third, a P?Ssible source of some of the gold is from the
structural valley which recoived its gold from the numsrous Bendeleben
granitic intrusives.

The second condition for placer concentration is in evidencel
to the extent that the older drainage in this structural valley was
develope@ prior to the lava flows on & much larger scaie than the present
drainage. The present river channel of the Inmachuk below Pinnell River
is contained within a fartly filled lava valley which vas madé by a river
of greater size. This older and larger drainage no doubt had its source
within the structural basin now éovered vith lava. The Pipnell River is
a comparatively small, and from its very nature comparatively young
river, whlch occupies a broad vallsy. Since this river does not occupy
a position diractlﬁ above the older channels, its own creek bed is not
particul&rly favorable for placer deposits. It is §ne of thogé rivers
with 211 its tributaries on ome limift superimposed upon a wide pa£tly
tilled.vallay where, rather than cut a channel, it has flowed ové; the
valley and finally began to cut its east bank in which posit;on it re-

mains today. However, within the structural wvalley older drainage

(O ——
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;;hannélsvafe knowﬂ-to eiiét and may contain gold to %hé exteﬂéﬂﬁg'oénmercial -
importance.

The lotzer Inmachuk Riﬁer belovr Mystie Creek has meandered over
an extensive delta deposit of gravels which comprise a portion of the

coastal plain. This extensive delta dsvosit appeers to have been duilt

= 82 -~
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up by a river much larger than the Inmachuk. .The orizin of the ex-
tensive gravel deposits along the coastal plain has not been explained.
The surface gravels are of creek and river origin, modified along the

shores by wave action. Dprill cores end pits to show the depths of these

_eoastal gravels are lacking, The gold content is Also unknown. Small

emounts of gold have been found elong the preséent beach lines, dut not

in econontic quantitles. The lowsr portion of these gravels have not

 been tested. As shown under geologyl, heavily concentrated beach de-

posits are not to be expested. The gold deposits, if they exist, would
oscur as very extensive low grade delta deposits slightly modified by
beach action. Small basins near the present coast or under 200 feet in

elevation may contzain a concentration as found in the vallsy of the

'Kugruk River?,

L SR ——

‘mors or less-rilléd viith lava end sediment: Due to lack of wééer; th

"‘li“'Tha'third factor, regarding the aéencias since the majo?
concentration, has been the extensive lava flows which disrupted the
drainage. The present river below Pinnell River ﬁas caused a slight
reconcentration of the older concentration. Iainly, the upper old

drainage is capped with lava with the central portion of the dralnags

ST ToSESFT e ot T

new drainege has not cut dovm into the older drainage channels. Tha
Inmzchuk River below Pinnell conforms to the older drainage, and due to

the convergonee of the maany tributaries, it has formed the present gold
concentrations. :

10p. cit., p. 9 et seq.
se desoription of the Kugruk River area in following pages.
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" In considoering the gold content of the delta deposit at the
mouth; it 1s safe to assume that sincelthe river for several miles abové
contalns gold, a part or at least some of the lighter gold must be |
contained in the delta deposit.. Factors, which point toward a gold

content In the delta deposit, are the rough, coarse and heavy nature of

the gold found on the Inmachuk above, 'ith all rngh heavy placer gold
thers 1s usually associated a proportion of light rough gold. This
lighter gold oould have been deposited in the lower extremities of the
river.

Mofritl gives a description of the gold mined and its associated
minerals: ‘

"Gold from the Inmachuk district 1s dark and heavy, assaying
about 18 to the ounce; almost no bleck sand is present, but con-
sidorable gray sand or pyrite is seen in the 'pan and the boxes
always contain a large quantity of rounded hematije pebbles which
the minsrs call "iroanstones." The gold fregquently contains a
1ittle quartz and is somotimes seen in the form of fine veinlsts
in the ironstones. Small pleces of rutile are occasionally found
with the heavy concantrates and have been mlstaken for cassiterilte.
Dr. Cabell ‘mitehead, of the Alaska Banking and Safe Daposit
Company, has informed the writer that about 27 ounces of tin were
recovered in cleaning gold brought to Nome from 0ld Glory Creok,
so that the tin ore, cassiterite, rmst be present on that stream.
On the upper part of Eannum Creek, a small guantity of galena is
egsociated with the gold and ironstones. Iiluch of the gold from
the Inmachuk ‘and its tributaries is coarse and rough. Pieces of
the value of %2 or 33 ars not uncomnon, but no laree nuggets have
been found."

There has been a greater amount of mining on the Inmechuk than
on sny other river or stream in this area. If mining and exploration
follow up the river, it may lead to the discovery of the older channels

whioh may lsad under the lavas. As it continues dovmstream it may lead

to the exploration of the delta deposits at its mouth.

LMoreit, F. H., The Yotzebue Plncar-ﬁold Fiel3 of Seward Peninsula, Alaska,
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- .=, .Gold was first discoverad In this section on 0ld Glory Creeck

in the fall of 1900. Tais led to lower discoveries on the lower'Inmﬂchuk

and the other tributaries such as Hanmr, Perry, Pinnell, Americen and
other_creeks. Some mining was done in the early years following dis-
covery, but dué to the erratic pay, lo& grédes, and the prescacs of
numerous lava boulders and dblocks, mining was carcied on under dif-
ficulty. liany of the operations on the Inmachuk heve not been succzss-
.ful, while some others have continued. The present day operatiecnms are

-“im a mach batter position than at any time in the past,.

. ,i-7 The Dry Creck Dredging Compeny has under lsase 50 clains con-
pn !

slsting of 1500 acres along the Immachuk, mostly below Pinmell River,

This yeer marks the first year of operatvion on tha river for thls comsany,

A Sé—cubic foot Plums dredgé has been rebuilt and put into opcration
this éaasén with encoursging results roported. The greater portion of
the creek botton has been mined in earlier onsretions, but the older
ehannel on thg left limit vas discovsred by considerable drilling.
This old_channel promises even grescter returns than the creek mining.

This compeny iIs one of the few on Seward Peninsule that has sufficient

eioproven ground ahead and which heas-a mansgement experienced in checkirg

oosts against the values in the ground.
The Inmechuk 2iver, due to its large vzalley basin end high
rims, lack of tributaries, and low greade, offers no oprortunity for e

large source of hydrzulic water. This is one of the chief reszsons for

R R N
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the eipensive mining and also the cause of many mining failures in the
early days. Dredgingleliminates the need of hydraulic water; hotwever,
fdr thawing of the frozen gravels, vwith the black muck strata on top, hy-
draulic waﬁgr could still be used to agvantage., As a solution for water
in the early days the Fairhaven Ditch was built at- an enmormous cost.
This ditch starts from a dam at the outlet of Imuruk Leke end consists
of three sections with a total length of 36%Imilesl. This ditch has been
used intermittently up to and untll three years =go, but it vms not
possible to utilize thié ditéﬁ éloﬁé'fér-hydraulic-water for thawirg at
the present rate of capacity. The company purips water with dlesel
powsr for 600 points. ‘ ' |

The gravels on the Irmachuk are medium go éoarse and mairly
deposited on a fractured limsstone and schist bedrocﬁ. The gravels vary
from 8 to 12 feet in thickness and are covered with 5 to 8 feet of black

hmck, most of which is permanently frozen vwith tundra overburden. Thaw~

- dng costs are estlmated at 10 cents per yard‘with dredging costs less

than 30 cents per yard. The values of the proven ground on the Immachuk
sre not known. The mining in the past had uncoveréd some very high
;nlués in localized ereas., .szft ﬁining-aioﬁg the eresk inltha early
days vmsg very profitable, The productipn to 1908 with a‘shorf description
ot a‘seotion of the Inmachuk River is given by F. F. Henshev?2,
1y, S. Geol. Survey "ater Sup. Paper 314, p. 235 and Bull. 379, pp. 357-3al.

2Henshew, ¥, F., "neral Resources of Alaska, 1908, U. S. Geol. Survey
Bull. 379, p. 357. :
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"The 7 miles of Immachuk River below thse mouth of the Pinnell
have contributed a lerge sheare of the production in this basin,
the total amount to date, es nearly as cen be learned, being from
$400,000 to $500,000, nearly all of vhich has been teken out by
winter drifting. The gravel flat in this part of the river is
from 800 to 1,200 feet wicde and the depth to bed rock varies from
15 to 30 feet outside of the river channel. The greatest depth,
25 to 30.feet, 1s in ths upper portion, on claim "%, 1 below
Pinnell;" delow the mouth of Veshington Creek the ground is
shallotwest, being 12 to 15 feet deep. The channel thaws to bed
rock in sumer and as the gravel is mostly fine emd loose, being
called by miners "chicken feed™, there is a lerge underflow of

. water which bas hindercd open-cut work of any kind. In the winter
(_ the river is filled with the ice formed by the overflow of the
. water from the springs, and under these conditions the ground has
been drifted, the ice being used es & roof. In sorms. places
enough light came through this cover to make candles unnecessary.

"The bed rock is schist with interbedded limestone. Ths
limestone seems to have served e£s & netural riffle end carries
most of the gold. It lies in lerge, irregular slabs cemented
together with cley, end is very hzrd to hendle in driftirg or
open-cut work., Gold is sometimes found in ths gravel, but only
in the lower 2 or 3 feet."

. “ ;_\1”;,1.‘)/ ' he Forsgren Dredglng Company owns end has under lease 33
\ kclaims on the Immachuk River below the Dry Creek Dredging Company.

This companj 1s operating a 2-cubic foot Flume dredge end a dragline,

N The dredge 1s used along the creek end the dragline is vorking ground
contained in the old chamnel on the left iimit. The gravels rangs from
‘7 %0 9 ?Qet{ and are covered with 6 to 8 feet of muck and tundra. This
campany orior to this year operated the old Flums dredge only. This
year they have new pumping end bulldozing equipment. The dragline was
formerly used to strip ground for dredging. It is now used to mine by
elevating gravels from the old channel info elevated boxes. With a better

end more efficient dredge this company could expand into the lower delta

gravels.
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Al : . :
$4), Dick Hoogendorn is operating a hydraulic and scraper on the

Inmachuk 2 miles above tho mouth of Pinnell River. This 1s a bench
deposit in which the gold is mixed with smell emounts of gravel, lava
rocks, and boulders. The deposit has the appearance of having been
carried or sloughed from some other type or channel deposit.

Mining on O0ld Glory, Hannum and other uéper tributaries has
been intermittent and confined to small hydreulic operations. The gold
and grevels ere spotty and contain sllde material. Due to the existing
conditions on these creeks, a search for old channels is warrented.
These creeks were not visited by the wr{fer, but were seen from the air
at g low eltitude. They contain narrow canyons vhich open out into
wlde areas or small basins,

Moffitl doscribes these oreeks:

"Irmachuk River - 0ld Glory, on which the original discovery
of gold in tkis rezion was made, is a short creek about 6 miles in
length, rising in the limestone area north of the Asses Zars and
joining Pinnell River 1} miles above its jurction vith the Irma-
chuk, The valley of 0ld Glory is cut in e series of schists with
occasional interbsddsd limestones; it is broader than that of

Hannum Creek, and is covered with a sheet of wash gravel, lergely
quartz, which extenrds well up on the slopes. Near the bottom of

the valley the gravels have been mueh cdisturbed by the sliding of — - -

“rock, gravsl, end turdra from the sides. These gravels differ
further from those zbove in the much lerger amount of schist
which they contain and the decrease in rounded quartz pebbles.
No pay streak is knovm, the creek being "apotted," as is Hannum
Cresk."

AMperit, F. H., U. S. Geol. Survey Bull. 225, p. 77.

- 98 -




®*Immechuk River ~ Hannum Creek, vhich flows into the
Inmachuk above the mouthk of the Pinnell, has produced a small
emownt of gold during the last two years. This stream flows
through a narrow cenyon~like wvalley surrounded dby a rim of
s lava and sheeted over with gravels, consisting mainly of
schist with smeller emounts of quartz, limestone, and lava, which
o2 appear in places as broad tundrs-covered flats ome-fourth to
one-half mile long.
"The gold is irregularly distributed along the bed rock
of the channsl, or "spotted,™ as the prospectors say; with it
is associated some pyrite end a very szall amount of galena.”

The o0ld channels in this Pinnell drainége if found may offer

the prospector a votentiel arca where his efforts may be worth aﬁiigj

Very little prospecting has been done since the early dcys and this ig

described by F. F. Henshewl:

"Some prospscting hes been carried on for several years
under the lava rims which are such noticeeble features 1ln the
topography of the lower Pimnell and Immachut valleys, and many
interesting facts have been brought to light., Two old channels
have been located on both sides of Perry Crzek near 1ts junction
with Pinnell River. The lower channel is at least 200 feet in
elevation ebove the river, and the upper channel is 52 feet
higher. In the lower channel there is 3 to 9 feet of gravel
covered with about 20 feot of muck, anéd this is overlain with
lava except vhere the lava has been eroded avmay. There 18 no
muek overlying the upper channel, and the lava and grevel are
mixed, a fact which seens to showr that this channel was later
than the lower one and vias occupied by the streem at the time of
the extrusion of the lava shest. Pleces of wood were found on

_i-top of the gravels of the lower channel. A log 3 feet in
diemeter 1s said to heve been encountered in one hole, but its
relation to other devosits was not learned. The o0ld channel
can be traoced down vhe Pimpell following the left of its vallsy

" to {ts mouth, It then crossss tne Immachuk to its left or north
side and extends for 3 or 4 miles to a voint =sbove the Homestake
egroup of claims, vhere it crosses again to tha right. It was
not learned vhether more tkhen one chernel had been located in
this portion of the valley. Falr prospects were found under the
lava at the mouth of Perry Creek and also just belowr the upper
erossing of the Inmechuk and nearly opposite the mouth of Pinnell
River." »
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. ' It must be remcmbered thatlthese channsls, whic¢h were fourd
end slightly progspected, did not offer much to the prospector at that
time,  lLack of rachipery, majnly ﬁumping aqulypment, and leck of water
discoureged the greater number of prospectors from working deposaits of
this typc. Another condition, which s of interest to the prospector,
is that only & very Tew creek claims are held and the discovery of thkes=
channels in the pact may be of importance in the futurs. lost of thre

area on tris urder dralnege is open ground at ths present time,

4

 Goodhope River Drainage Area:

The Goodhope River hag its source at the junction of Cotion-

vood Creck and Right Fork. These ecreeks drain the northwest portion

of the lava pleain ard in thelr lower sections have cut through the lavs
. beds into the limestonss and sehists belotr. From their junction ths
Goodhope River flows west, themce it is jotned by Esperanza end Placex
ergeks, thence flows northvest to vhere it 1s joined by Humbolt Cresk,
end thence flows for 10 miles in a northeasterly direction into Gocdzers
Bay. Its drainsge arem is contalned in the northern central part of

the area, see Plate 4, This drainage occupies the wide structural o~ssi=

TR ST - cagee —— —— ——

‘batween thé-ahticiinal sfruc?G;;‘gz %ha-eagt of the Xougerok River xig

the anticlinel deme struecture to the west of the Immachuk. This draimzcos

appears to have bsen riuch lérger and develonad to a greater extent -izs

-

to tke lava flows than at the present time. A wide flow of comperasivel-

thin lava folloved dovn this older drainage basin. Therefore, it is

—



e new drainage superimposed upon older drainage, similar in aspect to
the Immachuk drainage basin. Since this older dreinage 1s of the same
age as the Immachuk and Kugruk rivers, and likewise originated in the

structural basins to the north of tbe Bendeleben Range, 1t is considered

&s a possible potential placer ersa,

At the present time there is only one mining oﬁeration within

the basin, and due to the isolation e&nd lack of airplane flelds, the

area was not visited, The following information is taken from U, S.

G. 8. bulletins as listed, reports of prospectors, and from a general

view from the air. This basin 1s described by Fred F. Henshayl;

"Goodhope River is formed by the junction of Right Fork
and Cottonwood Croek and flows 1n a general northwesterly course
to Goodhope Bay. Right Forl, the true source of the river,
rises in the lava near Imuruk Lake, the source of Xugruk River,
end flows through most of its course in a rather narrow canyon,
in places 600 feet deep. There are sorings in the lava which
contribute a large portion of the low-water flow of the river.
Cottonvood and Zagle creeks enter from the east and Isperenzsa,
Placer, and Humboldt creeks from the west and south. The larger
vortions of the basins of these tributaries lle outside the area
.of lava. :

"Esperanzs Creek is the only tributery on which any systematic
nining has been done. Gold in paying quentity was discovered in
1908 and the creek was worked in 1909 ag far as the scenty supply
of water pernitted.”

..7..The area, comprising the.oent?g;“po:tion pf the éraigage,
aeppears as a broed elevated taebleland thet lacks high gplifted dome
areas except-on'its outer flanks. Intrusives are lacking, except those
undef the structures te the vast of the Imnmechuk and the Hot Sbrinss

granite area. This latter granitic area and Humboli Creck, the longest

lgenshaw, F. F., U. S. Geol. Survey Bull. 442, np. 399-400.

-
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. . tributary of the Goodhope Rivar, 1s daseribed under Hot Springs araal,
There may be small extrusive areas, like that of the Kougarok, within
the drainage, from which there may have been hydrothermzl deposition

that has contrivused some placer gold. The source of the gold in the

.

-draiﬁage vould bs from the older drainage which led from the struatural
basin? north of the Bendeleben:nountains.

<,> The only mining operatioh in this area, about which little is
o sknowvm, 1s a drift mine under lavas on Esperanza Creek by the Hoogendorn
4 .
)
g#” Bros. This mining may lesd to a definite channel which leads up under
g

the lava and whizh may be of considerable commercial extent.
The early mining of this section is deserided by F. F. Henshaws:

Mining was confined to Zsparanza Creek, where workable
. : placers wore first found in the spring of 1908, ZIsperanza Creek
s a smal)l stream which drains an erea of about 20 squere miles.,
. ' It has a flat grade, especlally in ths lower dortion, whers the
fall is only 5 to 7 feet to the claim, or about 25 fast to the
mile. The strsam has a narrow channel winding bevrmen muck banks
and its general appearance 1s similar to that of Candle Creex,
(”“ The pay streak, so far es developed, lias in a narrow, shallow
— strip in the creek hed. ‘'hen the creek vas visited, on June 24,
' preparaticns hed been made to mine on six claims nasar the lower
end of the oresk., Ditches had been dug to convey vater for
sluicing and diversion dems had been put in., Thesz ditches ware
for the most »nart about a claim in length and were dullt viith
very light prada, but=sven.then they gave herdly snough head -to.... ——~ -
. - ratse the weter into the sluice boxes, * * * * *
. : "Placor Creek, a tributery of Goodhops River, below Es~
‘ peranza CreekX, vas yrospected by shafts during the winter, dut
no values were found. A hole was sunk about 6 mil2s above the
mouth, throuzh muck and angular material, to a depth of about
45 feot, vhers heavy lava bowlders were encountered,

"Some prospacting vas done on Hurboldt Crzek, which rises
near the hot springs north of Taylor Creek and enters the Good-
hope about 10 nilas fromw its mouth. Values woare fouad, dbut
nothing rich enough Yo pay to shovel il

10p. clt., p. 45 ot seq. on Savpentine Springs nrea.
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Thus, dué to the low grades and the abundange of muck covering
the gravels end the lava 5oulders{ the area dld not offer very favoradle
sonditions for the early prospectors. It will be thé information g;ined
from future activities in the Immachuk and Kugruk which will determine
fha possibilitises of the Goodhope drafnagé. The area has not Been ade-
quately prospected, nor has there been sufficient mining to make any
statement as to its possidilities. It remainé, as does muc? 6f Seward

Peninsula, an area to be proved as worthy or unworthy for placgr deposition,

Upper Koyuk Rivﬁr Dralnegs:

The Xoyuk River is situated in the southeastern section of ths
area under discusslon and drains to the southeast into lorton Sound,
note Plate 4. It hoads on the southeastern portion of the Imuruk lava
afea and drains the eastern section of the large structural valiey on
the northern‘glopes of the Bendeleben Range. The upper 12 miles flows
on top of the lavas and thence cuts tﬁrough onto a wide and extensive
grafel filled valley. The right limit trlbutaries ere short steep
oroeké, loadsd with numsrous boulders and extensive granitic sands, which
drein the steep slopes of the range. fhey are within themseives un-
favorable for placer concentrations. o T

| The left limit tributeries fnam Khowles_Creaﬁ dovm to Big

Bar Creck wers reported as containing colors and fair gold prospesets

have been found. Thesa tributaries have extenslve gravel deposits,

- 103 -

- —



indicating an old and larger drainags system, contained in their short

ialleys, eand the prescnce of old channels is suspected due to the low
worn topography., The upper Koyuk River occupies its formsr older valley
which in its upper extremities is filled vith lavas. The extensive
gravels, which show at the end of the lava, extend dowm this wide flat
vallay to its niouth, The gravels below the end of the lava are reported

. thawed 2nd as a result orospectors have passed them up for frozen ground
which is more easily prosnected viien pumping equioment is not availadle,

The srigin of these thawed gravels is discussed on page 18,

. The Xoyuk valley, es compared to the Kuzitrin valley, 1s more
confined to limits and one would expect the pay to be more confined to
one pay channel. There is somz evidence of glacigtion as shown in the
valleys of the small tributaries Ifrom the Bendeleben Range to the south.
The small alpihe glaciers may eccount for considerable of the extensive

“gfavel deposits viithin the valley as well as Knowles and Big Bar cracks.

. The extent to vhich glaciztion has influenced this vallsy is not knovm
and further study is necessary to determine the effect of glaciation upon
the gold concentration., Gravels under the lavas are definitely knovm to

‘exisf, as mentioned by Moffit,l

The existence of the Zocene Tertiary deposits, the close
proximity of th; Bendeleben granites, and the outlet ofvthe Imuruk

Bagin, all point toward a favorable possibility for potenti=l placer

depogits in this arec ‘vhich as yet remains to be proven.

Lioreit, F. H., U. S. Geol. Survey Sull. 247, p. 32.
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Kugruk River Drairane Area:

The Kugruk River drainage system is located In the northeast
gection of the area shovm on Plate 3. It dreins an area of 700 squarsa
miles, Tts length is over 60 ﬁiles of which 45 miles is belgw ar eleva-
tion of 200 fact and eppears to be & more developed and older drainage
than the Inmachuk and Goodhope rivers. The upper 10 niles of 1ts head-
waters, from Imuruk Lake and then across the lavas vhere 1t has cut a
deep canyon, has the most fall. The largest tributary is 'ade Creek
which has a parallel drairage to the west and 1t joins the Kugruk 10‘
miles above its mouth., The underlying struciure of the area is well
" shown by the east end wesi and north and south water coursss of this
drainage sys<om vhich follow structural trzalmesses resulting from the
two systems-of foldingl.

The vriter flew over the entire drainege eree of the Fugruk
and covered an erea of the central portion on foot. Swurmier troveling
conditions, due to nigger-head marshes and lack of trails, is very dif-
ficult on foot, 2nd as a result ths upper drainage of the Xugruk was

not covered.

Te T e T LT - c - Ll
n

T ' This aree conteins €£;;E;§;ali gfﬁnitio 1n¥rusive§-;;ich_wero'
reported by prospactors to be in close proximity to the Zoceme? coal
beds gnd sodiments whieh occur in this dralnage srea. Colé has besen
found on ssverzl of these upper tributaries, both in the creéks and on
low benches.,

1op. cit., p. 22 et seq. on Structure.
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Yofritl mentions the occurrence of gold beering gravels in the
valley of Dixie Creek at the head of Indeopendence Creek, Independence
Creek has a length of nearly 10 miles and it joins the Fugruk River 6
miles atove lina Creek. Holtz Creok, which 1s nearly as lexrge, is its
largest tributary. The upper tributaries of Holtz are Spruce and French
oreeks which head in the vicinities of the small grenitic intrusives,
Prospectors report colors in all these cresks, ineluding those on the
right limit of Independence Creek. Fowever, values sufficient for vork-
ing by hand methods were found only on Dixie Creek. The low flat benches-
along both Indepsndence and Holtz cresks were reported as containing the
best pey In comparison to the river beds. Indepondence Craek was con-
sidered during the years 1914-15 as a dredging arez and a dredge was con-
templated, as mentioned by BrooksZ2:

- "In the Falrkeven district four dredges viere in operestion in

1913, and sech had a fairly successful sezson. One of these"

~was on Candle Creek, one on the Kugruk, and two on Inmachux River.
The Xucruk dredge was installed in 1913 and operzted for about a
month and a half. Other dredges vhich are planned for thils reglon
‘may be installed in the near future, Representatives of the
Dearborn Investment Co. extensively prospected the company's
boldings on Xugruk River last season end expect to instzll a dredge
in 1914. It is also reported that another company vill put a
dredge on Independerce Creek, a tributary of the Kugruk.”

" Thus it vill be noted from this short account of mining sc-
tivities on the Kugruk prior to the VWorld War that three dredging areas
mst have been established., The extent of these developmsnts 1s not .
knbwn; The inerease of prices vihich accompanied thke jfar conditions
of those vears epparently discontinued plens for the pfoposed dredges

Ly SPE) DL U, UL S, G2el, Suwmar Tl 2470 -, A1
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and suspended activ;ties at the operating dredge. Slunee that time
fhere_bad beon oply small attempts at mining until this year. The
present operation of the Kugruk )Mines marks the first major ettempt to
mine within this basin since that time,

Due to the inaccessibility of the upper'drainege of the Xugruk,

it has not been prospected to any extent. There has been somevhat of a

. change In drainsge. A very low divide between the headwaters of Spruce

Creek and Dixie Creek vith Knowles and Big Bar creeks, respectively,
the latter beirg tributaries of the Xoyuk River to the south, suggests
that there nay have been a change of dralnesge and that a portion of

the pregent flow was at one time into the Koyuk River, This upper
drainage, as reported by prosp;ctors end in the gqological reporta,
contains some very interesting geology. The presence of lignite coal
beds, as menti&nod by Lorcitl on French Cresk and reported on Holtz and
other creeks by prospectors, is en assosiate that is found in many
placbr districts of Alaske. These Tertiary formetions, or Zocene bedsz,
are also found along the Yover Kugruk River from Moatana Creek Qown to

Chicago Creek. At botk occurrsnces 1t has besn reported that gold has

been found resting upoh the coal beds. The coal beds are not con-

sidered veluesbls as a fuel due to their impwrities, frozen condition, and
low fixed czrbon content>, Due to the tundra and covered bedroek in this

upper drainzge arsa, these Tertisry sediments were reported only in the

lforrit, F. H., U. S. Geol. Survey Bull, 247, p. &7.
£smith, P. S., U. S. Geol. Survey Prof. Paper 192, Plate 1.
3iorsit, F. H., U, S. Ceol. Survey Bull. 247, p, 67.
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ereek beds and the surface extent 1s not kmowm, The coal series sare
folded, and as @ rasult rractured; and in close'prox§ndty to the intrusives,
The main Tertiary intrusives are believed to be younger than these Eocene
sediments.. . |

J. B. Mertie, Jr.l nas classified these sediqents and intrusives
by theilr minereslogical associations in the Yukon—fanana Regioﬁ:

"Terrigenous deposits of Zocens age then gredually accumu-
‘lated in such wide vallsys, under conditions fayorable for the

formation of veaty deposits, from which the Tocene coals were
subsequently derived, The great thickness of these Zocene de-
posits, howsver, voints to & gradual subsidence of the region
in the leter statss of their formation.

#later in the Tartiary period, after these terrigenous de-
posits were formed, the region was epgain uplifted, folded, and
intruded by g¢ranitic rocks. Thnese lntrusions gave rise to a
second period of gold mineralization in this reglon and furnished
the source of leter gold-quartz veins, the deposits of einnabar,
and most of tha tin denosits of the region, particulaerly those
in the vieinlity of Hot Springs. It 1is also probable that new
highland areas wera forued during this Tertiary period of orogenic
disturbance, end that the streams wers rejuvenated, initiating
renevrad and lonsg-continued erosion.

"After the Tertlary granitic rocks were intruded, the old and
‘also the mewly uplifted highland areas were progr ossmvely eroded
for a long period of timse and werea gradually reduced to & maturely
dissected l=nd surface. Thils period of erosion coantinued without
interruption until late Pliocene time, when ths country vmas agein
reglonally uplifted. In the accelerated erosion that folloved,
the streams wersc ineisad in their old valleys, aad the high ter-
races describod elsewhere in this raport were formazd. Considersabls
wvarping of the surface slso took place about this tims, or a 1little
later, thus creating anomalies inp the drainage systems, some of
vhich have persisted to the present day."

t/hile there is no knowr evidence in this section to provs the
. representative agss of these intrusives in relation to the sediments, there

is the mineralogicel evidence of the association of tin concertrates and

1%9rtie J. B. Jr., U. S. G=0l. Survey Bull. 872, v. 236.
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the rock types on whiceh llertle bases in part his ege classification.
Following the erosional period which followed the deposition of these
éediments, a considerable amount of those Zocene sediments must have

been worn away. ZEither intrusives of this aga vhich may have come in

-,.contact vith these sediments, or the hydrothermal solutions vhiech con-

tacted these sedimants, are held to have precipitated considerable of the

placer gold found In this end similer Zocene areas in Aleska., In

et v

’

_sévoral areas in Alaskal where both Zocene sediments end younger Tertiary

intrusives are found in closs associetion there have been later lava
flows on top of the sodiments., Hydrothermal solutions from the lave
magmas ray also bave contributed to the gold supplyz. The presence of
cagsiterite in the gravels of Dixie and Indepcndence creeks is reported
by prospectors. The presence of yellowish sands in Spruce end Holtz
oreeks glives some evidance that these grenites in the upper drain;ge
are a sods granite type and possibly of Tertiary age. A Tew days of
fleld work within this area would substantiate thils evidsnce and edd to

the possibilitics of the area, There is no evidence to ba found showing

.. ‘the direct precipitatvion of gold in the Eocens sedimsnts from the

hydrotherm=l solutions origipating in the vicinities of these granites,
although this is e poszibility. Should this evidence be found in the
field in the futuro, 4t will throw gonsiderable light upon the origin of

the gold and its assoclation within the vicinities of Zocene deposits

.~ and Tert tary intrusives.
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Mertiel has pointed to the conditions in which these Eocene
or Tertiary deposits vere laid dovmn:

"The early Tertiary roecks of Interior Alaska, unlike the

marine s=2dimen%s of the Mesozoic and Paleozolc, tend to have a
linezx type of distribution, suggestive of esncient drainage
channsls,” end in sore exrees suoh linear distribution coincides
roughly vith major streem valleys of the present day."

This condition vas folloﬁadby srmall intrusives that cn;sed
gold denositicn and clavated sorievhat the sedimqnts in close proximity
to the intrusives vhich, duz to their position neer drainegs channels,
accounfs for thoir re»nid ercaion end lack of exposures near the in-
trusives.

Small basine, e&s noted from the eir, exist in this area and
are traversed by the various tributaries. :hile inforretion is lacking
regording this upper drainzre, 1ts potential possibilities cannot be
ascertained, The conditions, as fer as noted and observed, eppear to
be sufficiently favorable for further prespecting and mo?e detelled
exeriinations sre varranted.

The loweyr drairagce of the Kugruk offers more information and
wnile mining hes not been particularly successful, it still remzins es
one of the important potential areas of the district. From the mouth
of Independence Creek to the mouth of the Kugruk the river is below 200
feet in clevetion. The valley is wide end slightly intrenched in the

upper portion. Iumerous oxbow lakes, old chennel sections, and low

gravel cappsd benches wers noted and the river does considerable wirding.
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The wlde chennel and benches have never been adeguately prospected.

All the tributaries from Independence to Chicago creeks on the right
limit occupy wide valleys and contain guriferous 5ra§elsl. At Chicezo
Creek the Kngrgk River makes an abrupt sturn to the west, leavirg e vwide
valiey basin, and occupies a narrow new cut channel across the strike cof
the formzations to the mouth of‘Wads Creel, its largest tributerys~ The

prospectors in the vicinity have expresced their opinion thet at one

"éime the river continued in the direction of Chicago'Creek end emptied

into the sea in the viecinitiy of Camp or Alder creeks. This is besed on
holes sunk in the vicinity of Chicago Creek and the gold found in Alder

Gulch.

Henshaw?® gives an-account of one hole sunk in this vieinity
and a short sunmary of the early mining:

"The only mine that has produced any considerabls amount' of
gold is on Discovery claim, on the Kugruk, a short distence =bove
the mouth of Chicago Cresk. At this point the river velley hes
a width of about a mile end the channel, which lies on the cest
side of the valley, is about 200 feet wide. The depth to bed rock
on Discovery cleim {s only 12 to 14 feet, ineluding the overburden.
The pay streak is crescent shapsd in outline and nearly & claim
length from end to end. At the points of the crescent the gold

~i8 fine; in the middle it i3 coarse. The production from this
elajm during the winters of 1903-4 and 1904-5 is said to have
ariounted to $150,000. Its suceess led to mueh prospseting in the -
vicinity end over 100 holes ware sunk to bed rock without firdirsg
‘any values. One hole, three-fourths of a mile from the river and
a short distances above Discovery claim, is of interest in stowing
the great depth of ice and muck sometimes found in this part of
Sevard Penirsula. The following ssction vwas furnished by the
prospactor: ’

luoreit, F. H., U. S. Geol. Survey Bull. 247,
2Henshatr, F. F., U. S. Geol. Survey Bull. 379, p. 361.
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Section three-fourths mile from Kugrux River, near
: Discovery claim.

) Feet

Cleur 1co. . . » & o o o @ 26

Muck . ¢ v o v o s 2 o » o 60
ReddiSh grﬂvel s 6 o 0 & o 8

. Mick ¢« o ¢ ¢ 4 o s 2 o o o 5
, Bluish gravel. « « « + « « 10
Schist bed rock. ¢« « « = & n

Dril) records of the Kugruk Mines, Ine. of last year show the
valueé as continuing from the Kugruk River just above the mouth of
Chicago Creek onto a 30-foot bench and extending in‘a northezstern
direction. Ths crescent shape of this gold devosit indlcatss e developed
bar deposit.

Two types of granite were found in close proximity on the left'
limit of the Kugruk River tetveen the mouth of Independence Creek and
Goldbug Creelk. The granite noted &t the mouth of Goldbug is inte;calated
in graphitlie end limy. schists, containing some quartz ard high in.ferro-
magnesium minerels, it is classified as e dlorite. The main mess of

granite to the south is classified by Loffitl as monzonite., Tre greater

portion of the gold found in 2iina, }ontana, and down to Chicego creeks,

ig believed to have originated from this monzonitic intrusive. At the

time of the monzonite intrusion, it is within the bounds of probability

that it came in contect with the coal meesures, which zre above end
below at the present tice, on a strike vhich parellsls this intrusive.
Since then, through erosion, this z0ne was vorn away and the gold de-

posited in 1ts present positions. 'hether or not the Kugruk drainage

Linerig, F. 9., U. S, Gasl. Survey 2ull, 247, o, 23,
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. had an influx of gold from the Imuruk Lake basip has not been learned,
| Prospectors report colors and extensive grevels in the upper canyon
of tpe Kugruk whare the river has cuf through the lavas, exposing the
gravels underneeth. Should economic values be found aelong this canyon,
the location wsuld be favorable for following the pey channel under the
lavas.
» On {Jade Creck angd its drairage a small open fold valley exists,
G" - down waieh considerzble lava fiowed.- Lava rirs are quite pronounced,
as observad from the air, Prior to the new chennel cut by the Kugruk

River this creek no doubt flowed out to Kotzobue Sound es a separate

streanm, Its valley is lonw and vide and is extensively covered with

gravels. These gravels have been only sligh‘ly nrosnected. Colors
. were reported, dbut the extensive emount of lavas has discouraged :most
prospectors. Its upper tributaries flow on top of the lavas and in

places flow under the lavas. During the construction of'the Tairhaven

RS
‘ II

ditch, an underground vasgsage into e sink hole on upper Vade Creek vas
utilized. The vater vmas thence diverted frem 'lade to the Pinnell
e rsome .. drainagel. .
uit“"3' The Kugruk Mines, Inec., is a new ope?ation whieh bagen work
this sesson. The site of this operation is i%»miles ebove the mouth of
Chicego Creek on the right limit of the Yuzruk River. This opsretion
eonsists of bulldozing and hydraulicking to e hydraulic 1ift, and bull-

dozing tailipgs, ‘later is supplied by diesel poivrered pumps for the

lPencharr, T, P, U. S. Geol, Suwwver “arten Susnls Taray 314 3, 235,
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bydraulic and the hydraulic 1ift. This makes a very expensive operation.
A cormon log of the deposit is ong foot of tundra, six feet of black
mack, end ten feet of medium to fine well worn and rounded gravels. The
bedrock is fractured limestone. .

The deposit is frozen from top to bottom. IV 1s thawed by'

removing tundra with bulldozer and thence patural thawring by repsated

- removal of thawed meterial with the &id of bulldozer. The gold i3 mainly

.-pn-&and in bedrock vilih a small amount distributed in-the gravels. The

various types of gold found suggest a 4delte heach deposit. TFirst, the
greatest smount of gold is rough with some wire gold, Second, scome of
the vorn roundcd gold i3 oblong in shaps, suggesting vave rollips ection;
whereas other rounded gold has a round flattened shape. Third, some of
the gold is stzined rusty to slightly black, cuggesting that it wes
deposited in deed water. The associated concentrates are magnetite end
considerable oxjidized pyrite. The fineness of the gold vms reported as
900 plus. ‘

From the drilling operations within the velley, good pay vwes

reported across a width of 600 to 700 feet. Holes vere placed 25 fest

—e T | ————

e T M —— =T

apart in drill lines 500 feet apart. A totel of 235 holes were drilled
on the rivor and 70 holes on Coffin Bench above Chicage Creek. The
company has 12 niles of ground, part of viaich vas steked and the

.remainder leased.

-~
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; This basln deposit at its élevation from 100 to 200 feet above
sea level is beliecved to have beon the mouth of the Kugruk River prior to
the last elevation of land. The basgin wzs filled with gravels of stream
origin wiich were modifled by beach action. This same situation 1is now
in progress at the pressent mouth of the Kugruk River near Desering. The

elevation of land and the retreat of the sea to its present level accounts

" for the Kugrux River's new chamnel to the west, to which ‘ade Creek with

its presenf‘méuth in a similer basin i3 now joined, The gold deposit
at Chicago Creek and abovs Es in part bench and in part &elta deposition.
The overflow fron the basiﬁ nay bé contained in an o0ld buried chennel
vhich connects ﬁp vith Alder Creek, as the vresent drilling and log of
hole, pege 114, indicetes. Further mining and drilling will considerably
enlerge the scope of information regerding this condition.

The present operation, due to high ocosts and the emount ‘of
handling of the material, is a very exmengive type or‘operetion. o
ploratory vork, such as drilling, is recommended until sufficient ground

on the river bed is definitely proven for dredging. The bench deposits

may be worked by bulldozer and hydraulic, but to operate a hydreulio

1ift in en area lecking good grades end natural hydresulic water as wall
as the leck of tailing-drainage is a very impracticable method of minirng.

The extent of auriferous gravels on the Xugrukx drainage 1is

. wery extensive but before definite limiis can be esteblished regerding

. ————r e =

- .them, consigderable exploratory work in the form of drilling has to be

done. Along vith the development there will have to be newer and cheaper

P L L o T o N L I
ﬂﬁl-hod.., PR PR D i AR i e B 2 Tl T Th . - CoeeoRE EIRLLAE oL LG

pﬂ.st .



PROBLEES

.GeOIOgical, viith Reperd to Present Position of Placer Ceposits:

The many complex conditions under which placer deposits are
formed, such as the various destructive agencies, the removal agencies,

end the agencies vhich tend to cover up and hide these deposits, are

mmerous vriithin the area. A complete kmnowledge and understanding 1s

beyond the scope of human endeavor. Iowaver, it 13 withir the scops of

ﬁgéé éfficient‘mining éompanieslto obtain much information that is
avalilaeble regarding tho geologicel conditions in their particular area

of operetion or contemplated aree. fhe rapid depletion of the knowvm
placer ground by machinery and the lack of prosvectors places the problem
of locating nevr placer deposits directly upon the 6pereting officlal or
engineer, He cannot jump the hurdle of exploraté;y expenss from discovery
to ground proven to be ready to be mined at & profit. The coZst 6f
6xploratory work rmust be aésumed to some extent and accounted for in

the later nining Eosts.

Thus the loglcel procedure 1s to gather a1l forms of information
and to prooeéd along definite lines ﬁith_every poasible aid for the
discovery of new deposits.

The various conditions so far studied and those comtained in

this report are by no means final as to the exset location of the placer

deposits. This problem stil) exists and vrill continue to face the operator.
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This report 1s only an attempt to show the possibilities, numerous prodlems,
and conditions of tle area with which the operator must coatsnd, and to
direct efforts in the future slong lines to procurc the best results. The
writer has shoyn thet the deposits are: contained within ths structural
valleys. The prospector, operator or enginscer is still faced with three
problena, the éolution of vihich vill meen the expsnditure of ccnsidereble

exploratory funds, as: Pirst, the sections of the structural basins which

A

.héve fétained the greatest amount of gold concentration; second, the tyre
and Iimits of the placer deposits with an estimate es te their averegs
gold content; and third, the lqwast esiount of gold that can be containad
# per cublc yard and still be siorxed at a profit within the section. As-

sooiated with this vill be the use of nining methods for tke raduction
' ' ‘ of costs, and a full morwledgs of economic conditions vhich are likely
to inorease them,

With the small erount of rdining in this area as a whole, and
the meager amount of iqformation available, it is not dsfinitely showm
vhich proviace is most iikely to contain the greater portion of the gold
e . .deposits, There may be a greater amount of gold on ths coustal province
in low gradec gravels so extensively shovm along the vresent coast, wnich
may, under large capacliy operations, make for lerge oroduction and a
long-life industry. The groatsr amount of deposita may be in the
stfucfural valleys between the cozstal plain and the strustural basin

to the north of the Bondeleben lountzins., This secotion would give a
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bighar grade denosit with mores confined chamnnels and lsss overburden.
Discoveriss within this section would be more easily made and mining
would be less expensive nnd require a emaller amount of capitalizatién.
.This sesction contizins most of the mining operations at the present time,
Higher grade deposits may be found confined to channels under the lavas
in the large structural basin arsa north of the Bendeleben Range.
Should they be discoveresd ths problem of mining under lavas would
“‘necessitate wore costly mining methods.

The soluticn for locating the plecer deposits lies in the use
of all xnown information and all available methods for obtaining other
necessary data., Aerial photogrephy {s ons nethod by viitoh conslderable
information could be gained rogarding thls area. The study of aerial
photographs would do nucn to doefine the limits of tho older chgnnels
and to give a mich largsr perpective of the whols arsa vhich cannot be
gainéd in any other manner. This i3 one duty of govermmental acencles
which would make the information available to all concerned, First, i¢
directs the attention of the public to the area; end seeonq, It es-
tablishas the necessary confidence for the expenditure of private capital
- In exploration which the entire Territory of Alaska 1s not notr able to
do. The average eangineer or geologist who is called upon to make an
examination in a section of this type is usually not impressed with a

group of claims vhich, vhen viewed, appears as & monotonous expanse of
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flat and frozen tundra. He has firat to view ths entire section as a
whole, to study its possibilities and then to compare the particular

claim group with others and to locate its position with regerd to the
major featurss end likely ereas, In order to do this it is essential

that he have an actual picture of the vhols situation. This is possible
through aariel photogrephs. Thus ho is encouraged to make his owﬁ detailed
end large scaled maps of promising sections. This will reveal detailed
iﬁfgrmation as to certain bench derosits, old channels and other bhyéi— )
cal conditions wihich when followed by actual drilling will define the
limits of existing economlc plecer depositis. Further geological study
into the solution of the various problems mentloned in this report would
be a great aid in discoverihg and in developing vlacer deposits. This

is & much better policy for the Fedaral Govermuent to undertake tﬁan

the present policy of vmiting for discoveries to be memde end miniﬁg 991

aedvanced before geological work 18 ettempted.

Progpecting cnd Daveloning Problezs:

_ The lack of interest within the area, which bas graduelly be-
come less since the early days, accounits for the lack of prospectors and
the small amount of prospecting, Climetic end ground conditions, to-
gether with insufficient water and high costs, are soma of tha reasons
for the extent of the urirospected ersa. The older methods of Dprospeot-
ing were very inadeguate for this type of an area. Ilack of fuel for

thewring and camp uses, deep frozen gravels, conslderabls frozen muck,
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and lava cappings sounded rather difficult for the early prospector.
Because of the lack of interest and active prospecting within the area,

prospscting and exploration will have to be carrlad on by individual

-groups adequately finamced. . The emount of finance must be such as to

follow up to the acquisition of steked ground end for additionsl staking
followed by extensive drilling to prove areas of any considerable extent.
Tremsportation of small parties to fhe area with limited equip-
mont may be domne by airplanél Howevar, §ufface traﬁsportation ﬁithin_ghe
area will be limited to overland transportation by caterpillar., It is
necessary to transport camp equipment and supplies by mechanical means
due to the niggernead tundra which Is unfavorable for packing and the
use of horses during the summer season. Furtﬁsr, the equlprisnt necessAry
for drilling would require power for operation end a means for transport-
ing. ?he lack of trails, roads and airfilelds mekes for independeﬂt
transportation. The present airfields could be uszd as a base for sup-
plies which &re transported by plane from MNome at costs of 8 to 10 cents

per pound for small lots. Once an area is located, where a more or less

_permanent camp is to be establiched, airfields can be easily constructed

with the aid of a bulldozer. |
Gedphysical methods of prospecting for-bedrock depths, and for
the location of the older channels and metalliferous concentrations may
be utilized to advantage. This method, which is more or less in the
experimental stage, falls under governmontal activitles until esteblished

principles have bean worked out vhich will bs to the adventage of the

vl . - - PR N .S .
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Viith regard to the bullding of roddé, trails and airfields, this
18 one field of ectivity on Seward Peninsula in which the Government is at
the present time coopsrating tolthe fullest extent. However, to be
extravagant in one form and entirely lécking in others, 1= not the bvest

policy for the developmant of new reglons.

Thawing of Frozen iluck and Gravels:

Thé greater portion of the deposits thus far mined, drillegd,
and known are permanently frozen from the tundrz to and inecluding the
bédrock. This is a burden that, when added to the cost of ectuzl mining,
i8 the second largest ltem of expense. Thaving costs vary from a few
gents per yard to 15 or 20 c¢ents, depending upon ;vailable water, depth
of ground and various other physical conditions. This cost, as compared
with various costs of miniug in the States or oparations in tropisal
countries, is even greater than the mining costs alone.. The direct cause
of many mining fallurss on Sevard Peninsula has been underestimzting this

cost, or failure to prepare or thaw ground in advance of operations, .

_p:“to depsnd 00 much upon n2tural thaving.

_ Thege are various methods of thawing more or less dependent on
natural thawing or the application of cold vmter thdwing. The method 1s
usually gerrned by the depth of gravels and frozen muck in accordance
with grade, the available vater, and tailing disposal. A combination

of methods also is governed by conditions. Stream gravels which are not
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coverad with tundra usually thaw normally up to 8 feet in depth. A
muck end gravel combination up to 10 feet in depth, or 5 feet of muck on
top of 5 Teet of gravel is best thawa2d by removing the tundra and rmeck
viith bulldozer. A combination of 15 feet of muck aﬂd gravel, with gravel
pot over 38 fect, is best thaved with bulldézer and hydraulic. Graval§
over 10 feoet are thawed by points, and an accumulation of muck and gravels
of 20 foet in depth may combins all these methods. The bleck frozen muck
thaws more rapidly with hydraulic and bulldozer methods than eith points.
For gravels over 8 feet in depth the use of bulldozer and hydraulie is
slower gnd more expensive than points. However, there are instances
where the reverse may be true. The two most expensive means of thaw-
ing are where bulldozers ere used in large pits to bulldoze frozen gravels
with little or no water, and where hydraulic weter has to be contipually
pumped for hydrauvlic oxr for points. .
The dsvelopment of cheap hydroslectrie power within the area
would reduce thewring costs. Pumps could be operated by electric motor
for hydreulic va%er and points used in thewing. ZIlectric power would be
cheaper when compared to diesel vower, when its oil has to be transported,
or the woizht of the power ;guipnant itself. A éystem of thawing with
eleotrically charged points would be within the realm of possibiliiies
for thawving mck and gravels if sbundant electriec vovwer should bg

avallable,
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Another systen of natural thawing which may come into comrion

AT

praotice is that of thavlno by lateral systems of ditches, This system

is adaptable vheres the deposit exisis as & bench or high channel deposit
YA N .

- coverad with considersble black frozen' muck, or where there is sufficient
RIL TN o

grade for wauer to cqrry a heavy load. The water is led to the top of the

‘\)‘f 5 ." o l

depQQit by ditoh thence the tundra 1s bulldozed off. Small parallsl

ditches are made w1th a bulldozer attachment consisting of a V-gshaped
'”Q£:;§JPALQ£;A poznt Ora is att ach°d to each end of tha bull_ozer and
small_ditches ar:a construcued paralle)l to the grade across the width to
be tﬁawed. Thenoe vater from the ditch 1s controlled end equal volumes
12473 O .
are pronortlonal to each ditenh, The muck, which has a content from
E KPR
50 to 75 per cent ice and the remaining nercentege in fine sand, vege-
B RS AT
tations® matter end silt beging to melt and increases the voluma of water
OYedaieni }

which givas a directlj nroportional increase to the emount of tbawing.

The vater content of frozen gravels everages 25 per cent. Too much grade

LTS Ny

causég.a quicf run-orf and too low a grade does not remove the material
el (Yarg

oont;nt. In time the ditches lncrease in size and in depth a2nd a slight
mééﬁa;r elong tnelr coursegs begin which is similar in effect to a young
d;ai;;éétgiste1. The effeeu of numerous ditches increncses the emount of
ankRe e

f;szeﬂ éurface exnosed to the atmosphere and by the time the ditch is

l S

cut through to the gravels it usually contains sufficient water to
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actuglly thav the gravels to séme extent. This system applied to a léns
block of ground over a period of years is the slowest, but the leasf
expensive msthod of thawing, as it requires the least amount of labor,

A. H, Brooksl, states the possibilities of placer mining in
frozen arcas in bis swamery of dredging activitie; on Seward Peninsula
in the year 1915:

"The cause of the decrease in bproduction of dredge gold is
.not clear, as thare are known to ba large areas of auriferous
gravels on tho pzninsula vwhich advear to be suitable for orofitable
exploitation by dredzes. Cne reason, howaver, is that most of the
sucecessful credges apuvear to have worked on placers of rather high
grade, and thair success haz bezn due to this fact rather than to
econonical mining by largs overations. Little attempt has besn
made to work the permansntly frozen dlecars, as has been sc sue-
cessfully dona in the Alaska and Canadian Yukon, * * * * * Ty
would saem that there is in Seward Peninsula e field for strong
companiss that could introduce econscmies in the operation of
dredging and thaving.,"

The frozen tundra, muci and gravels offer some minor adwantages
which are worthy of mention and whieh in some respects offset the costs of
thawing as comparad to operating in tropical or heavily wooded areas or

in climates of heavy rainfall, ete. Due to the frozen condition of the

— R — -

tundra, forsst growth is lacking end ths frozen ground offepg;fol d
traction for caterpillars and e mzans of overlend transpcrtatioﬁ whiech
eliminates the cost of road building. It further offers an adventage in
test pltting as pumos are not requirsd énd ¢ridbbing of shafts Is un-

necessary. 1ts largest advantase 1s in drilling, as casing is not

lBrooks, A. H., U. S. Geol. Survey Bull. 642, p. 70.
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necessary and the frozen valls offer very accurate volume cheeks which

oliminates many inaccuracies. 'hilo thawing costs ere high, these are

somcvwhat offset by clearirng end expensive bulldozirg costs in areas of

dense forest growth.

Mining:

The actval mining problems which face the operator efter de~-

posits have besn drilled and thaied are wmeny. The length of time in

which operations can be carried on in this ragion, duve to colé elimatic

conditions, is limited to a period of 100 to 120 days per year. The

emount of work required ezch year for starting end elosing operstions

¢auses an Increased cost as corpared to areas of year-rcund operetions.

Capacity equipment nust be installed to hendle sufficient grourd, dur-

ing the limited opersting season, to carry the yesrly overkead end to

make a profit. The best and most catisfectory tyve of operation POT the

arsa is dredginrg. However, the presence of benches and high channels
and localized deposits may be suitable for other mining methods. The

cholce of the right tyve 2nd make of machinery for certzain typss of

- " deposits is in many instences the factor between success and failure.

A more stendardized method of mining for certain types of deposits
should be developcd as compared to the many more or less experimental

types that ere used at the present time. The present practice in the
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purchase of machinery ia to purchase 1t from the conpany that advances
-the most credit. Cheap power for operationlis another problem thet faces
the operetor., The_erlution of powerlin thls erea has been from gesoline
to diesel oil units. The U. S. Smelt{ng and Refining Company at Nome bas
deveioped diesel-electric power, Electric power for the operation of

dredges, pumps, and other methods using small power is much more economi-

cal and efficient than any other form in this erea. Eowsver, the develop-

.-ment of electric power by diesel, coal or vater power depends upon many

.eonditions. Since the available coal within the area is of =z very low
grade, end with rmining conditions and trensportntién costs high, diesel
911 development would be cheesper than steam. Diesel as compered to hydro-
electric power depends upon the future possiﬁilitieé and ¢onditions of
.this area. Hydroelectric development is possiblelwithin the aveal, and
with a sufficient demand established it vould become the cheapest.form

.of power. Thus it is a matter of encduragement to the potential srxplora~

~tion company to be assured of an availeble cheap form of powsr should

their developments prove worthwhile.

Another problen assoclated with ectual mining 1s the lime-~

.etone bedrock. The underlying bedrochs of the greater portion of the
.area are linestone and schist, interbedded and arranged in & north and
south alinement?, DBrooks3 has shown thé tendéncy for beth the origin
and the present location of vlacer deposits to be confined to schist awd

11mestone contacts. The schist bedrock is the most favorable for mining

iSee section on deroaloctrio Povrer Sites on followi necagy
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as the decomposition is usually greater then the limestone. For dredging
it offers no difficult vroblem. The limestone offers a condition which
makés for hard nining by all methods. It is usually fractured in one or
more directions end is rough and has a degree of hardness which calls for
strongly constructed machinery. The fractures in the limestone offer
openings Tor the placer gold whichk meke it necessary to mine considerable

bedrock to recover the values. A heavily constructed ladder and bucket

Ledeiete e s

iiﬁé-séi;;s the problem for the limestone bedrock witk regard to dredging.
The lack of provision for this condition has led to meny mining fallures
of dredging comvaniss on Sevard Peninsula. The prectice in past opera-
tions has been the use of small light dredges, mainly of the Tlume type
with Jight bucket lines. The actual light weight of the dredge conpared
to that of a trormel screen dredge did not allow digging sufficiently
deep 1in the limsstone bedrock to recsver 211 the velues., ‘

The reeson for the use of these snall dredges was the high
cost of transportation and the high cost of vowsr development. Thus
the development of cheap power wlll permit the use of heavier mechinefy
and the transportation problem for this whole peninsula cen ﬁe reduced

to e nminirum figure as cormparad to the majority of the other interior

placer areas.
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Transvortation (not a handicap):

One of the largest problems, which has inrluencedAthe mining
operavions of the past and still exists at the present time in a mis-
econcepted way, is transportation, This mlsconception is the result of
environmentel conditions during the early gold rush days, Transportetion
in trose deys wes a severe handicep. The.lighteraga problem of trans-
ferring supplies and mechinery fronm boat to land was very difficuly,
where hgrhor facilities wers almost lecking during all times of the year,
and an open coast line vas subject to storma. Iand transportation ves
oeven more difficult. This vas limited mainly to horses end dog teams.
The const?uction of marrow gauge railroads wras not a ma%erial inprove-

ment, The trensportation of heavy machinery with horses and over narrow

gauge railroads was slow and difficult, and 1t resulted in exceptionally hizh

rates due both to the difficulties and the demand., The railrosds ‘were

‘hastily constructed and considereble trouble vas experienced with track

and bridge conditions. 1o effort for permanent conditions was expended--

all more or less for the present, and as & result only trails acd tundra

‘roads wore consiructed., The resultant conditions, which exist today, are

such that monopolistic interests have control of the transportation
facilities which makes for higher transportation costs than should exist,
The water transportation Qemains much the seme today es in the
early days. Two boets a season cell at ports in Kotzebue Sound. Thile
this sound is not free of ice until the month of May or sarly qune, it

does offer protection from storms. It lacks natural harbors, but
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lighterage is easy due to the extensive sand and gravel bsaches. For
this area the logical means of receiving supplles would be via wvater

transportetion to the sound. Spring supplies are received the fall be-

fore and freight rates are within reason.

At Deering, which iIs the largest coast village on the south

shore, supvlies consisting of general merchandise have a 319 freight

charge per ton from Seattle. A $5 a ton lighterzge charge makes a total
of 824. TFreight on oil is 215 per ton from Secttle with a &4 lightersge

charge per ton. Thus o1l delivered to the operations on ths Inmachuk

River costs 17 cents per gallon from Seattle, including the original

Seattle cost. Freight costs into the Kugruk Mines, Inc. on the Kugruk
River are slightly higher, due to a caterpillér haul over turdra, con-
pared.to truckg on the Immachuk River. Suppliecs ars lightered to the
beach at Nine iiile Point. Here camp buildings vere constructed on steel
skids and hauled by caterpillar to the site of operations.

One of the important features in regard to cemp construction
for piacer mining, end especially true on Seward Peninsula where frozen
tundra offers a meens of trensporting, 1s the comstruction of small
buildings on suitable skids. This enables the operator to have the
canmp within a short distance of the operation. Also as one deposit is
worked out, it enables the cemp to be moved to another site without re-

constructing the buildings.
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Another moans of access to this area is via the narrow gauge
railroad from llome to Bumker Hill on the Kuzitrin River, MNote Plate 2,
From Bunker Fill a cable tram ferry operetes across the river. Thence

& new gravel road Is under construction along the Kougarok River to

Taylor, This road services the lower Kougarok operations end will, upon

oompletion, service the upver Kouéarok and the Serpentine Springs ared.
The present msans Qf transportation info the Kougarox is vie railroad to
Bunker Hill and caterpillar to the upper Kousarcx and from Teller via
barges to Davidson Landing on the Kuzitrin and thencs via catercillar.
This means of transvortation in the pést has besn expensive, toteliné in
somé instances $70 per ton from Seattle to site of operation. This rate
wlll be considerably lowered with phe completion of the road from Bunkar
Hill to Taylox. .

Necessary parts and fresh supplies are mainly carried during
the sunmer months via airplare from Nome. Rates very from six to ten
eents per pound for small lots, dapending upon destination. The present
air fisalds are shotm on Plate-z. The construction of alrplane landing
fields 1is an iten of no great expense due to the ease with which they can
be built. It has been the policy for opérators 0 c§nstruct their own
fields with thsir machinery, and in numerous cases where flelds ssrve

a community the actual expensas are defrayed by tae Territory.
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Seward Peninsule gnd 1ts various placer distriets, with the
exceptioh of only one othor erea, has the lowest transportation rates of
Any large placer area in Alaska.‘ The only area, which is only slightly
below the rates mentioned above, is thé Goodnews Bay area, Transportation,
in Alaska, to the nining operations is one of the greatest provlems and
i1t is with this droblem in mind that Seward Psninsula for placer mining
is reéommended as a place for future exploration and development by this

deparinent.

Taxation -~ A Growing Problen:

There are numerous taxes, both direct and 1ndfrect, which
affect the Alasken mining industry. This prodlem in Alaska is not as
serious as in various states within the United States and several foreign
ecountries, However, due to the rapid development and the inereasing
financial burdens on both Territorial and Federzl Governménts, this

problen is on the inereass and one to be geriously considered in the

future, The two forms of direct tax, the Territorizl 3 per cent gross

~_tex and the'Eederal Incomz Tax, are_phe_gg}y twé;und§r discugsiqp vithin

L7 v o S

this report. Both taxes ere subject to increase. Hence the qu§s¥165
erises as to how much these direct texes can be increesed before the
industfy 13 geriously harmed and expansion end netr developmant are
retarded. It is mot within the confines of this report to discuss this
quéstion, only it must be remembered that the mining industry of Alaska

i1s still in its infant stage of developmant end the future developmant

el TY U ¢ G amimema v oA aq wtwe e 2T 4. =t tem - A = A = Ll T e vt S - f\{:i\py'
PN Y Lo TN o= A . . . - L. - Lo Reene

conditions Temain somewkat the same.

= 131 -

- — — . *



Of the two forms of direct tax, the Territorial gross tax is
the bdst adavted, and ragording wgich there has been the least objections.
Many operators have expressed their opinions and their reasons for them-
are nany. First, it is a Territorial tax with the monsy retained in the
Territory. They know how the money is spent and heve some voics, through
their representatives, as to how it is to be spent. It is spent at
. least in part for tha developmant of the industyry and for the good of -
the people of Alaska, For this one reason alone there are faw objections.
Second, Lhe tax is simpnle ond ez2sy to understand, end at the end of the
season the operators can easily flgure where they stand. Thre new‘and
small operator is given a chance to survive, under the 320,000 exemption,
and to build u» into a largs overator, the very factor vhich propasates
the minirnz industry. The services of taxation experts zre not necessary
end consequently there is a substanticl saving. Third, 1t is a réasonable
tax. ' -

The Federal Incgae Tax is the most objectionable. First, it is
a tex difficult to interprat and as a result! nurerous operators do not
.. know how they stand regarding it et the end of the yeoar. $econd,_dueﬁtq
its yearly basls of income alons it is unfair to new producing companies

begcause of the seasonal working conditions and the nature of the industry,
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In order to bring a placer property in Alaska into broduction
éo the point where there is an actual income, a period of from one to
ten years is nscessary. Exploring of the property and the proving of
ﬁye ground by drill or other testing methods; préparing the deposit to
mine, such as removing overburden, thawing, road building, and ditech
buiiding, all come prior to productiorn. This work, all essential and

- directly apolied to mining, is an expend;turo eocompanied by no income
.-and vhich only inereases the capltalization vhen gold is produced. Then
comes the first year or years of actusl income, usually a large sun com-
pared to the actuzl expenses of that year, made possible by the advanced
developmant during years of no incom=. The operator is not allowsd to
caryy over from non-produective years to producing years many of these
former development costs. Concerning these dsvelopment costs, thére is
mich cdntroversy at the present time. There are many other provisions
rogarding this tax which the operator does not understand and as a result
pays rather than hire a téchnical expert to exemine and present additional
exemption, This tax doss offer a problsm when starving a new operation,
. 4:.?h° Territorial'tgx, updgr Ets present rate and exeraption,

need not be increeassad, under the existiné conditions, to solve the need
_ror'inoreased governasnial funds, providing the growth of Alaska is

normal, The normal dzvelopment and growth of Alaska should be only in



proportion to the developmsnt and growth of the mining and other taxable
1ndu3§rie5. Thus ths grourth of_the mining industry sill provide a greater
production of gold ard other metels with inoreased operations vhich at

the present rate of taxation should provids for the in¢reased govern-
mentsal expenseé. Any other dévelopment of large proportion should

provide its own tax and not be throwm as an additional burden on the

young and developing mining industry.

PN S :
Establisbing Validity of Claims:

'As @ result of the MNome gold rush, numerous placer discoveries
vere made on 83ward-Peninsula and seoveral thousend claims ware staked.
In this erea the Kougarok and the Inmachuk regions reseived the most
attention. Of the many claims that wera staked under legal discoveries,
there ware many staked and held withou% discoveries, liany claims were
abandoned and a few of the most prowising ones wers retained. Lany claims
ﬁeré restaked and some irere restaked several timss in later years. The
condition as it exists today 1s extremaly complsx and, to the neweomer

who wishes t0 acquire new ground, it offers a very difficult problam,

'Largé ciaim groups are held by individuals and small groups of individuals

with very little =ssessment work. Lone individusls hold several miles of
plaoer claims for lorng periods of years, and sors have no meens of doing

aspessment work other than their ovm tims.
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Due to the lack of timber vdthin>the area, most claling ere
staked by using the availabls willows for posts. These are small, crooked
and actually difficult ©o locate, As a result few claims have been
legally staked, howaver, this does not throw them out as valid locations.
Numerous claims are inaccurately loccted on the recorded discovery notice
with reference to natural surroundings and ﬁonuments. This is due in
most instances to the luck of natural monuments and generally knovm
reference points. Due to the lack of roads, tralls and survey lines and
reference points, the distances as recorded on dlscovery notices are
very lnacourate. Soma crocks have two loocal names. Some claim groups
are held by two or more different parties and the validity of title has
never been sstablished. Suoch existing conditions have dons much to
retard active dsvelopuent, not only in this area, but in many vlaecer
areas of Alaska. ‘lhile this is not a serious problem, it is one for‘the

future exploration cowuvany to keep in mind.

THE CAUSTIS OF MANY 1TMIIIG FATLURZES
Thers have been in the past many fzilures in placer wining on

Sevard Feninsula, One has only to travel the beach lines at ome and

“the trails thet lead out over the tundra to observe the many remments of

early day mining activities, These tell many a hard luck story aad show

many of the genersl czuses of fallure, A few of these ceuses are mentioned,
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not to discourzage the future prospector or exploration company, dbut to

warn against mistakes and to help stesr the future developments around the

pitfalls of the past. These are given in order of their most freguent

occurrence. Fallures as a ruls are not due to one specific cause or

one single mistake, but are gesnerally due to many mistakes and causes,

which include a lack of knowlsdge, methods or conditions and environmentel

agencieg with regard to the indusiry, or a volume of misconstrued or
misconceived information regarding these conditions,

One of the rost common causas of mining failures, tvihich anply
to this section of Alaska, is the failure to develop and accurately de-
termine the velues within the ground to be mined. It is & cormon pro-
cedure to assume that a particular crsesek contains high values over =a
long distvance, such assumption being based upon a few drill holeg,

a few prospect pits, or records of early mining which nay havs-beén in

concentrated arezas and not generally true of tke wvhole creek. Large

amounts of machinery are purchased end sometimes considersble zmounts

of monsy are spent on the results of a few erratically placed drill holss,

narrovf vay streak of exceptionally high valus. Occasionally, the

ineccuracy of determining values from the drill holss, by nol using &

logical factor or by not measuring the actual volume of the hole, has-- -
v

resulted in higher values enticipated than actually exist. In meny

instances only the vzlues contained in the gravels ars figured forlthe
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deposits, and ths frozen black rmuck on tép is not taken into consideration
vihen figuxring volumess, Thsre are many other causes of failure which enter
into this subject, all more or less common knowledge to the experienced
piacer engineer. - ‘

Another comron cause of faillure in the ea;ly day mining ventures
on Seward Peninsula vras the emplojyrient of men not familier with mining
conditions, costs, and the adverse climatic conditions, It is a common
occurrence today during soclal talks in the vicinity of lome to hecr
rolated talss of compstent men vho were sent to Seward Feninsula to make
examinations, to operste end for other purposes, and who turned back in

disappointment. Llany of these men, faced wlth adverse climatic conditions,

long hard tramps over niggerhead and frozen tundra, high costs, frozen

gravels, end general disappointment in regard to their expectations,

carried on and won out with finenaiel success end established our present
indusiry on Seward Peninsula, and to them considerable credit is due,
However, meny ventures were stopned upon conclusions dravm, not from the

¥novn facts of the vroperiy, but'upon conditions that affected tha

.physical dlsconforts of the. particuler individual. Many of the efforts

of the past, which led to failures, have been utilized and mede 1nto
suocessfﬁl operations due to a knowledge of the various conditions and
exporlence gained by facing problems. Thus it 13 a requisite of the
tutﬁre orgenlzation to employ men who are familiar with conditions within
the area. Eowever, these conditions cen readily be learned with sufficient

reports, a knowledse of nast failures, and a study of the district as a
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The fallure to thaw sufficient ground In advance of mining is
another iten vhich has led to many failures. -Tha thaving of ground under
the present methods of thewing, such es with points, bulldozing, hydraulie,
and natural thaw, requires considerable timﬁr A number of operations,
when sterting, do not allow for this time feactor in thawing sufficient
ground and as a result the whole operation is held back avaiting the thaw.
This naturally cuts dovm the yardage for the season and sometimes to the
extent of making the entire sezson unprofitabls. Sozetimes the thawing
is hastened by thelhard use of machinery. This has been found unprectical
dus to the wear of frozen ground on machinery, and it also accounts for
gsome loss in the sluicling of the gold. _Ai other times in point thawing,
the roints are pulled tco hestily., This results in the lower bdedrock
gravels not becowing thawed and in mining, these lower gravels which con-
tein the éreater portion of the values, are passed\over for bedroék. This
latter condition only occurs during dredging. It is found in many
instances thaf the bedrock itself refreezes after the surfazce gravel is
thawed, due to the emount of frost contaimed in the lower bedrock. Some
bedrock has been fqund to be frozen to a dépth of 80 feet., This refreez-
ing, that is ceaused by not allowing sufflcient time to thaw, makes for

harder mining and lower recovery.
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Another cauce, which has led to many mining failures, has been
the purchase of the wrong tyve, or inadequate and unsuitable machinery.
This has been very true of the past and it is still true to some extent
today. Unless one is familier with the correct types and makes of
machinery which are adaptable ﬁo mining conditions in this section, one
is apt to purchase machinery that would be unsuitable, solely on a sales
presentation, and this would lead to financial failure. Dredge machinery
is moré or less of e standard type snd irvolves mainly the same principles;
However, there are many points regerding various mekes cf dredges, that
use various types of power end pumps, which are a decided adventage.
Serious dbreakdormns are costly in an area of this type where the time

factor in replacement is exceedingly important. This factor alone has

" been kno'm to turn an otherwise profitable seascn into an unprofitable one.

Only the best mekes end types of machinery should be purchassd. The
purchase of new types of power and machinery, as against préven success-
ful types, has been found.to be poor policy., Auxiliary power and large
repeir supplies on hand have besn found to be a great saving in time and
expense.

Another factor, which contridutes in many instances to'mining,

fallures, 1s the ugse of the too-liberal credit. Cormendation is dve to

“those sgencies that have advanced considerable credit to the gold mining

indusfry during the last six or eight years. The advancement of this

eredit has done mch %o increase the number of operations and to malr-

N
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tain the production. However, this has approached the saturation point
es numerous new agencles bhave entered the field. The result is that credit
is advanced for mechinery on ground that is not worthy. On numerous

propertles, there bhas not been sufficient development in advence to war-

rant the amount of machinery purchesed. As e result it is used for

. prospecting at great cost which is unnecessary. ‘iany new conranies

that have limited finencial means have the additional burden of interest,

and often vhen they meet the final terms of this so-celled liberal credit,

‘1t 1is found to be enything but liberal. This increage in the use of

eredit and the resultant increase of purchased machinery, unless it is

checked or avoided by the new developing.companies, threatens to under~

- mine & most sound industry. This'is a varning, not only to the new

developing compenies, but also en equal warning to the credit agencies

as wsll. -

This profiteble game of edvancing credit to gold operators is-

w7

played by many agsncies in Alaska, includirg the Federal Govorpment.

The Reconstruction Fipance Corporation, a govermnmental agency, is the

.

‘only one which reducss Lhg ohances of feilure when a loan is made te T

almost nil. The other agencies sre the banks, the mechinery companies,.

. through their distributors, and the lerge commercial companies. Should

these latter sgencles advance credit on the seme ferms and stipulations

end under the seme conditions as the RFC then the varning to new companies

..and to the mgenciles would be unnecessary.
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There are more narticular advantzges to those organizations
and individuanl operators vwho desire a loen tolapply for an RFC loan
rather than to accept the liberel credit terms of other agencies, These
advantages corie under the terms and stipulations on which the RFC loen
is granted. This includes an examination by an RFC engineer, Additional
ground is proven if necessary end the loan is not granted unless the
property has sufficient merit to carry the loan. Credit by the other
agencles 1s more or less 5r§nted on heersay regarding the merits of the
prorerty, and the'personal reputation of the operator. further, thé
R¥C seesAthat the rioney is spent.aiong lines thet ara;not out of bounds
and in practical veys end for practicel eduipmsnt; and that the mining is
carried on in a loglical and practical vmy. The interest rate is usualiy
. lover tﬁan the credit agencies, end the elemsnt of risk Iis éliminated for
the operator. IThe element of risk isgincreased for the operatoer by the
oredit agenciss and often at the expense of lebor.

It is a corron practice to purchzse macﬁinery of that agency
which offers the greatest amount of ersdit. This meny times leads to
- -~ - -'the wrong kind and type for tke parficular type of deposit which is to be

mined, -

Over—promotion f2lls in vwith the use of this too-liberal credit
end has been known to be the cause of reny failures. Both ectivities
ge£ out of vroportion for the amount of mstel tc be mined, and thre
resulting condition is blamed on the mining industry., Along with credit

finance throush ihe hanks, the usual stirulaticn is edded that the gold
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"as it is mined 1s to be turred over to the banks who send 1% to the liint.

This adds e handling cormission of 2% per cent or more of the value of
the gold produced. This, plus the credit rates on credit advsnceﬁ. makes
a high percentppe of interest and corrdiission payment. The bank's com-
missién for handling gold is nearly as much as the Territoriel gfoss
tax. This, compared to the Llint charge of .25 per cenf and transportetion
cogts paid by the overator, emounts to a difference vell worthy of con-
sideration,

lawsuits over validity of claiins is enotker factor which has
tarminatéd mining operation;. There ere many other fectors, which may
Icontribute to failure and which areo more.or less cormon knowledge to
experienced operztors. A kpowledge of the causes of fallure 1s, on the

other hand, one of the essentizls of success.

HYDROZLZCTRIG POER SITZS

Thse solution of one of the m=jor mining problems in this area
ﬁould be the dewvelopment of e source of cheap abundant power. TSydro-
electric power would be tke logical form of power, providing there
should Se-sufficient dem;ﬁd:.»if ié ;lso-a ﬁevelopment to be underteken
either by large corvorations of througﬁ Governmentzl agencies ard finance.
To the future exploration company, and to trose persons interested in
the development of mining on Seward Peninsula, it is of interest to know
of possible hydroalectric development and to feel at least vartly con-

fident of obtaining a solution to one of the major problems, should the
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_necessity arise. Therse is contalned within this sree, and very centrelly
looated, a favorable location for the develonment of an hydroelectric
plant. The site is on the Kugruk River where it 1s possible to uEilize
the-ﬁate? of Imuruk Lzke. This is described by Eenshaw and Parkerl as’
Ifollows: ' |

"Kugruk River rises in Imuruk Lake and flows in & north-
easterly and nortkerly direction for about 60 miles, emptving
Into Kotzetue Souwnd near Deering, Iruruk Lake lies on top of the

"lava platezu that occupies a large arez in the central part of

. Sevrard Peninsula, at en elevation, as neer as can be determined

© from barometer readings, of 960 feet. It hes an area of 31
square mlles and =2 drzinzze basin of 102 sgquare nilss. Selow
the lake the river is relatively flat fer 3 or 4 miles, It then
breaks over an escerpment at the edge of the lava end flows
through a canyon about 2 miles in length which has teen cut in
places 300 feet deep and 1,000 feet wide., The fall in the c¢zn-
yon amounts to nearly 250 feet to the mile., At its lower end the
river is probably at about the level wiich it occupizd before
the extrusion of the lava flow, nearly 550 feet belowr the level of
the lake, The canyon affords a favorabtle location for a dlant
to develop elactric vover, for weter from the lake can be diverted
through the unpsr end of the Falirhaven ditch or through a water-
wvay parallel with it for about 4% miles and then throuzh a pipe
line to the lover end of the canyon, vhere a pressure of about
500 feet can be obtained. '

* ok % K %

CJ

UYater supply available fyom Imuruk Laks,
1906-1908
N . Aug. 16, 1906 OCect. 1, 1907
e .. . - - - ...‘. . - - N to to N
: Aug, 13, 19507 Sent. 25, 1908
Rise of lake surface. . « « « « « » o ToOt 2.17 1.53
Equivelent vater supply . . . . acre~fest 43,100 30,400
QubLLOV & v v v ¢ o 4 6 e s e do. ' 0 6,400
Total water suddly. « « o + o do. 43,100 36,800
Mean annuel 3discharge . . « « .8econd-~Test 60 51
Dischargo for 100-day season. . do. 217 l8s .
Run-off from drainage area. . . inches 7.9 6.8"

lHenshavr, F. F. & Parker, G. L., Water Supnly Paper 314, p. 229,
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. Another undevelopod water pover site is located on the
Kruzgamepa River in the Iron Creek region vhich lies on the north slope
drainage betvicen the Kigluaik and Zendeleben ranges, This site 1s des-
eribed by Henshawl and the nower developed here could be utilized by
many of the miring districts. . .

"Salmon Lake lies at the foot of the Figluaik lleunteins at

en elevetiion of abtout 442 feet. It has a veter-surfess aree of

1,800 acres and a Arcinzsge area of 8l squave miles. Its prinei-
.. pal supply cones from Crand Central River, which enters it at its
west end. A number of s=gll streems also enter the lake from .
both the nortn and the south, but with the excerntion of Fox
Croek end Jasper Cresk these are of ninor imvortence. The out-
let of the lake 1is throuzh Iruzgerspz RUver,

"This lake offers an excollent omnortunity for a storzee
reservoir for nower nurposes end miningz along Kruzeznena River,
The use of its water in the vicinity of leri2 is precticzlly
prohibited, owring to its low elevetion &nd the long tunnel which
would be recessery to bring the water throuzh the lugeet divide
into the lions River basin.

.l' * W ok ok % A
“As it (Kruzgamepa River) leaves Salrion La%e the river
flowrs through a parroy outlat having a width of 180 fea2t at the
bottom and 500 feet =t the top, offering en exceollent dem site
end locetion for & hydro-zlectric pvower dlant. 2>lans Tor the
construction of such a nlent have been perfected by the Salron

: lake Power Company (1907), which intends to develop 3,000 horse-
power to be used on dredges at Nome and Council and on Solomon
River. : '

"Salmon Leke at its present level, 442 feet, covers 1,800
acres; if reised to_g level of 475 feet, it viould cover 3,600 __ .
ecres; and at 500 feet, 4,600 acres. The reservoir ihus formed
could b3 used for the storage of the water of the floods ceused

. By the melting snovw in the spring and the occesionel heavy rains
in the sumier. The vater thus retained would give & large mini-
mm flowr not only in surmzr but also during the vwinter months,
when the neturel run-cif becomes swall.

YKruzgensnz River seldom freozes over before the Tirst of
Janusry, and it is probeble that vith proper installation, povrer
could bs devalopad ilroughout the year.” :

1Henshaw, ¥. F., U. S. Geol. Survey 'later Supply Paper 218, 1908, »p. 53-55,

- 144 ~

' ——



That which appliss to the area uncer discussion in regard to
cheaper power would also apply to many of tho other mining districts
such as the Iron Creclk region, Cendlo district, Solcson, Casadepaga and

None arees.

CONCLUSIOLIT AIID SULITARY

Ir this report the vriter has attempied to show the possibili-
ties which exist in regard to placer mining in certain urcevelopsd areas
of Seward Penirsula. There still renain areas cf éonsida%eble extent,
vhich are geolozlcz2lly faveorable for vlacer gold denosits, and which
have not been thorouchly nrospacted. A.further attenpt to show the
rolation of tha depcaits itz lznsous intrusive ard extrusive rocks has
besnr mado, alonz with & gensral theory of origin and denocsition of the
gold. This offers, at least until fu;ther inforaation is calned, a
workiﬁg hypotheéis vwhich wmay form the basis for the solution of nany
geological vroblams. The descriptions and geologic features of the
individual areas, it is homsd, will be {found useful to the present operator,
the pro;pactor and the future exploration compeny., Ths list of mining
prodblems and the general causas of fallure should be instructive to the
new oparator, wio antlcipatss mining 1n this erea in the futu%e. The
individusl reader is hereviith given the opportunity to drawr his owm c;n-

clusions regarding these arecs and in so doing %o z2ct 2ccordingly.
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. ‘ There are numsrous mining problems to be overcome in a section
wﬁich lies just below the frinsze of the aretic circle. A great number
of these provlems have been imposed by nature and they can under normal
clreunstunces be solved by man. In thase areas as éell as the whole of
Seward Peninsula there oxist many man-made barriers and problems that
are mors or less the rasult of the early gold rushes and the compound

evolution mixed vith the desire for fortunes, and the desire for capi-

f"}\

talistic control, To eliminate these und to furnish aid to the industry
is the duty of Faoderal and Territorial agenciss, both of which owe their

existence in part to the mining industry in Alaska.
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