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THE GOLD PLACERS OF PARTS OF
SEWARD PENINSULA, ALASKA.

The Future of the Mining Industry Page 136

In addition to the stream placers above considered,
there are also the auriferous deposits in the gravel plains,
of which that of the Nome tundra ls the moet extensive, and
in the high-tench deposits. The gravel plain gtretching
inland from the coast at Nome, usually called the tundra,
1s the richest of this clase of deposits thus far prospected,
but simllar deposits, some of which are known to be auriferous,
occur in other parts of the peninsula. It will remein for the
future to determine what percentage of thls type of placers
can be profltably explolted, but in the oplinlon of the writer
it consvitutes the largest gold reserve of the peninsula. In
estimating the gold contents of the gravel-plain placers
values of 25 to 50 cents per cublc yard of pay streak have
been adopted as being conservative. As in previous calculations
the pay streak has been assumed to be 3 feet thick. The pay
streaks of the coastal-plaln grevels, known to contaln con-
slderable gold, have been assumed to carry 50 cents and

the others 25 cents to the cublc yard.




THE GOLD PLACERS OF PARTS OF
SEWARD PENINSULA, ALASKA.

The Future of the Mining Industry Page 137

0f the 750 linear miles of gold-bearing creeks, only
172 miles represent creeks which have produced gold in com-
merclal quantlties, but 1t must be remembered that many
have not been carefully proaspected and that there are
prooably other creeks not so marked on the accomvanying
map which will be found to carry gold. Mr. Moffit's
computations indicate that those parts of the creeks
which have been worked out carried values avergging
probably $500,000 to the mile. Some of the richest
oreeks have ylelded more than double this amount, but

the yleld of others 1s very much below 11.
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All the above facts being Taken into conslderation,
it is believed that an estimate of $250,000,000 to $325,000,000
for the placer-gold reserves of Seward Peninsula 1s conservative.
Although these speculations magy be of interest in showing the
possibllities and probsdble direction of future growth, the

actusl estimate of the gold reserve must be regarded ss little

more than a bold guess.



MINERAL RESOURCES OF ALASKA, 1906

The Nome Region

Genersgl Geology

Nome Series - Structure Page 130

It has been stated that the Nome series forms a
broad synclinal trough, with an apvroxlmately east-west
axls, extending from tne coast of Bering Sea to the Kigluailk
Mounteins. There ls, however, gbundant evidence of an
earlier deformatlion, due to forces acting almost at right
angles to those which gave rise to the broad esasti-west
folds and producing other folds much more intense iIn
character and wlth axes runnlng nortan to south or from
nortn-northwest to south-southessgt. Yet, in spite of
these deformations,lt was found that the bedding of the
sediments and the cleavage or schlastosity are nearly

everywhere the same, although exceptlons are xnown.
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Tertlary 8ystem

Seward Peninsula Page 65

Tertlary sedliment rocks that were laid down under land
condltions have also been ldentified at a number of points in
Seward Peninsula - namely, in the valley of the Sinuk River,
in the western part of the peninsula; in the valley of the
Kugruk River, in the northern part; and in the valley of ths
Koyuk River, in the southeastern part. Most of these tracts
now have only a smell extent, but doubtless in the past they
were much lerger and have been reduced through erosion or
through belng covered and masked by later deposita. In all
these locallities the beds are dominantly composed of sand-
stone and shale, with some coaly layers. In the locallty on
the Kugruk River the coal 1s very thick and hag long been
mined as a source of local fuel. All the beds have been
somewhat deformed, so that in places dins of as much as 70°
are by no means unususl. The paleontologlc evidence as to
the age of these rocks is not adequate for basing-a final
coriclusion but 1t ls belleved to indicate that the beds are
Eocene and proberly are Ain generazl correlstive with the beds
of similar comoosition and relation that zre so widely dis-
trivuted through other parts of Alaska end thet have kx

nsgually been referred o ags Kenel.
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Metalliferous Lodes in Southern Seward Peninsula.

Minerallzation - Rock Openlngs Page 172

The black slate member of the serles 1s best de-
velcped in the Solomon reglon. It covers a very small
area but 1s exceptlonal among the rocks of the ageriee Iin
the way in which it has fissured. It is a dense siliceous,
uniform-textured rock which has fractured along clean~cut
lines. The veing of Blg Hurrah Creek occur in this formation
and are the best defined and most regular of the veins known
in the region. The contrast between the fracturing qualities
of thig division of the Nome group and those of the schist af-
fords a good explanation why most of the velns of Seward
Peninsula have proved go irreguler and discouraging to

prospectors.



THE GOLD PLACERS OF PARTS OF
SEWARD PENINSULA, ALASKA.

Gold in Bed Rock

Distribution of Mlneralization Page 121.

The gold placers of Seward Peninsula fall into two
broad belts, separated by the Kigluaik and Bendeleben mountalns.
In the southern belt, at present the largest producer of gold,
are included the Nome, Solomon, and Ophir. regions and some
smgller mining districts. The Bluestone, Kougarok, and Falr-
naven placers lle in the northern zone. The absence of placer
gold in intervening regilons suggests the sbsence of gold from
the bed rock, but may slso be explained by the fact that
glaclatlon and other conditions have not been favorable to
the accumulatlion of auriferous gravels.

Within the two belts the placers ars so irregularly
distributed as to make 1t certaln that some other cause
must have opersted In determining thelr occurrence than the
accldents of eroslion and deposltion. On some creeks tnere
are rich placers, while at near-by localitles, where the
charscter of the alluvial devosits ig identical, gold may
ve almost entirely absent. A netural inference 1s that this
irregularity 1s due to the irregularity of the distribution
of the gold in bed rock.

It has already been pointed out that there aprpears to L
be a connectlion between structure snd the dlstribution of
the auriferous gravel. Thls view is borne out by the evi-
dence of the geologic maps, which indlcate that most of the
workable placers occur 2long or close to the contacts of
limestone and schists. These contacts have in many places
teen exposgsed to erosion as a result of the domal uplifts
already mentioned. Thls, however, ls not everywhere the
case, for some of the limestcne-schilst contacts are simply
the margins of lenses of limestone included in the aschlst.
Be the reletion of the limestone to the schist what it may,
1t apvears to be established that the bed-rock source of
the gold in most deposibs lg traceable to a limestone-schist
contact. Furthermore, these contacts appear to have been
loci of the greatest minsralization, elther as impregnated
zones or ag Plasure veilns.



MINERAL RESCURCES OF ALASKA, 1913

Lode Developments on Seward
Peninsula

Iron Page 407
A hot spring 2 mlles below the location of the
clalms is sgald to maintain a uniform flow during summer
and winter and could possibly be used to generate electric
power. Another possible resource 1s coal. Coal-bearing
rocks outcrop on Coal Creek, a tributary of Sinuk River,
a short dlstanoce below the 1lron prospects. It Ls reported
that a tunnel driven to prospect the coal cut 17 thin
seams ranging in thickness from 3 to 16 inches. The coal
198 sald to be of bltuminous grade and of falr quality,

but the extent of the coal-bearing rocks 1s not known.
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Lode Developments of Seward
Peninsula.

Types of Gold Lodes Page 799.

The auriferious guartz veins have further been separated
into two classes, one in which the gold 1s associated with
the sulphides of iron, arsenlc, and antimony or other minerals,
and one in which the gold has no mineral assoclatlion excent
with the quartz.

In the sulphide-bearing lodes, whether fissure velns or
disgeminated fracture zones, the gold elther occurs free in
the sulphlde or inclesing quartz or 1s present in a stats of
chemical combination. A divislion made on this baslis 1s the
most important classlification from economlc considerations,
as the deposlts of the two kinds require entlrely different
plants for the treatment of the ore. Fallure on the part
of overators to determine the character of the ore in depth
has caused conglderabde lose in the erection of machinery
not sultavle for treating the ore.

The gold-bearing lodes of Seward Peninsula have veen
characterized es a type of Alazskan deposlt peculliar to this
region, as 1% has never been proved that they bear a genetlc
relatlon to intruslive rocks, like most of the other gold-lode

denoslts of Alaska.
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Lode Developmenta of Seward
Peninsula

Types o Gold Lodes - Page 399

The gold lodes of the Nome region are divided into
two general classes - veln deposite and disseminated de-
posits. The veing include those deposits in which miner-

alization occurred along more or less well defined structural

planes.
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Metalliferous Lodes In Southern Seward Peninsula

Country Rock - Structure Page 169

The structure of the rocks of the area 18 complex.
Faulting has occurred in all the formations. Close folding
1s not unusual in the limestones and 1s common in the schists.
The detalls of the structure are not well known. Two perlods
of deformation sre recognizable. The axis of one set of folds
gtrikes in general north; that of the otaer set east. The
easterly folds are best developed in the vicinity of Kiglualk
and Bendeleben mountalns, where they are the prevalling structural
features. Although they can be recognlzed throughout the area,
they are elsewhere subordinate to the northerly folds. The
areas of most intense deformation are the Nome and Solomon
reglong, Smlith has described in detall the structure of the
Solomon and Casadepaga quadrangles, which may be consldered
g8 best 1llustrating the complicated geology that is rather

characteristic of the peninsula as a whole.



GEOLOGY OF NOME AND GRAND CENTRAL QUADRANGLES,
ALASKA,

Structure Page 57
The effects of ilgneous intrusions are more local-
ized than the changes brought about by mountain-forming

movements, and both these agencles have been active in

this area.
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GEOLOGY OF NOME AND GRAND CENTRAL QUADRANGLES,
ALASKA.

gtructure Page 56

Reference has been made 1ln the outline of the
geology to evidences of two periods of folding that have
affected the rocks of the Nome group. These evidences
congist in the main of two sets of folds that have axes
almost at right angles %o each other, the one running
north and soutvh, and the other east and west. A good
example of these folds is seen in the limestone of
Newton Peak east of Dry Creek. The limestone beds ex-
posed on The south side of Newton Peak strike east and
west and dip north, but when favorable exposures are ex-
amineéd carefully it is found thet in many places the
rock hes been thrown into close minor folds whose axes
pitecn north and thus lie parallel to the princlpal dip
of tne limestone. These minor folds are subordinate,
rowever, to the lerger structural features, the principal
difference between the two systems as they are seen 1in
thls reglon being that the folds with east-west axes are
broad and open, whereas those wilth north-south axes are
intensely compressed and in many places are so small as
to be easily distinguished in a small outerop. Such ex-
amples of the two systems of folds as that seen 1ln the
limestone of Newton Peak are found 1n the schists also
and in places show the structure even better than at the
locallty mentloned. v 18 conceivable that the forces
that produced the folds acted simultaneously, but 1t 1s
belleved trat the east-weat folds are connected with
.one of the later disturbances that affected the area,
probably the intruslon and unlift of the Kiglualk Mountalins,
and that they were superposed on the rolds of an earller
movement. One of the best evidences of this is that the
axes of the minor nortrh-south folds pltech in directlons
verallel to the dlp of the east-west folds, a fact which
seems to lndicate that tne nortn-south folds were pro-
duced first. A remarkaeble mecullarlty of the north-south
folids 18 %that they were seen only in rocks of the Nome
group ané were not observed 1n the Tigaraha schist of the
Kigluaik group, in which, 1f they ever existed, they must
nave been entirely destroyed by later metamorpnism.
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MINERAL RESOURCES OF ALASKA, 1915

The Alaskan Mining Industry in 1915

Seward Peninsula Page 70.

The cause of the decrease in vroduction of dredge
gold 1s not clear, ag there sre known to be large areas of
avriferous gravels dn the peninsula whlcn appear to be
sultable for profitable exploltation by dredges. One reason,
however, 18 that most of the successful dredges appear to
have worked on placers of rather high grade, and their
success has been Aue to this fect rather than to economical
mining by large operations. Little attemnt has been made
to work the permanently frozen placers, as nas been so
successafully done 1n the Alaska and Canadian Yukon. ¥ #* #
It would seem that there 1s in Seward Peningula a fleld for
strong companles that could introduce economlnes in the

opersgtion of dredging and thawing.
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The Nome Regilon

Unconsolidated Deposits - Glacilatlon Page 137

One of the difTicult problems of the reglon is to
discover what effect the action of glaclal ice has had in
modifying the former topography and in transporting loose
material. That the upver valleys of nearly 1f not sll the
streams flowing south fromn the Kigluailk Mountalns, as well
as some of fthe tributary valleys of Grand Central River
and 8azlmon Lake, heve been occuvied tv 1ce maseses Iin very
recent time 1s beyond question. The morainic deposits at
the head of Nome River indicate that at least the upper
portion of that valley was occupled by lce., and several
of the eastern tributaries of the river nave well-formed
cirquellike amphltheaters at thelr upver ends. There is
no eviderce available to show that the peninsula, or
rather the southern vortion of it, hss ever besen coversd

by an lce shest.
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AND CASADEPAGA QUADRANGLES, SEWARD
PENINSULA, ALASKA.

Structural Geology Page 1l22.

Therefore it 1s only 1ln exceptionally favorable places
bhat the two structures cen bs made out and in many of the
favorable places 1t is lmpossible to determine the dlrection
of the oldest structure.

The second period of deformation which has been de-
scribed scems 1n general to have been the result of compressive
strains which acted Ain an east-west dlrsctlion. These forces,
therefore, produced folds and overthruats normal to that di-
rection. In other words, the axes of the folds were in the
maln north and sonth and the traces of the fault nlanes on
the surface were also in that direction. It 1s not intended
to make tine assgertion that the forceg acted precisely in an
gast-west directlion, dbut merely to polnt out that the trend
was more nearly tanat way than north and south. An examination
of the geologlc maps brdgings out the fact that most of the
outeron areas of the formatlons have thelr longest axes north
and gouth, thus suggesting that the forces which folded and
overtarust them must have been practically normal to this
direction. As regerds the direction of overthrusting or the
direction toward which the x folds are overturned, there seems
to be evidence to show that in general tne rocks to the west
were thrust over those to the east. It ghould be noted, how-
ever, That in such complex atructures 1t 1s not possidble to
nrove the point as conclugively as could be desired.

Trne presence of this north-south structural trend has
already been noted by Moffit 1n the northeastern part of
Jeward Peninsula, and seems to be more maerked to the east than
to the west. The fact of its being more pronouncéd in the
eastern part of the peninsula might suggest thnat the thrusting
or overturning was toward the west rather than toward the east,
a8 nas bean sugzgested for the Solomon and Casadepaga quadrangles.
It is impossible to consider here the question in 1ts broad ap-
pllcation to the wkole of Seward Peninsulg, but 1t 1s bellieved that
a moraz thorough examinatlon of parts of the area outside the fileld
covered by this detalled report should be underteken before any
generallzation or extension of the facts learned in the Solomon-
Casadepags reglon is attempted. The fact, nhowever, steted by
Moffit, that the folds are seldom overturned ln the Falrhsven
region might be tTeken as indlcatlng that the siructures seen
there are not comnarabls with those noted In the field under
aiscusagion.
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SEVARD PENINSULA, ALASKA.

Placer Deposits
i{iscellaneous Streem and Bench Placers Page 203

Beslde the two main rilvers, which, with their
trioutarles, drain the greater part of the Solomon and
Casadepaga quadrangles, a few other streams occur in the
area, though none of them have any importance as producers
of gold from creek placera. These streams may be roughly
clasglfied es belonging to the Niukluk, the Xruzgamepa,
the Klokzervlok, and the Topkok river systems, znd the
Norton Sound drainage. Prospecting has beer done on these
streams, but in the maln only the upper healwaters branches
come wlthin the area of the guadrangles, and most of the
gravels are coarsge angular fragments whlena nave been but
slightly sorted by weter. As a result, although many of
the stresms In their lower vortions, outside the quadrangles,
have produced placer gold, few of them have yielded workable
depoalits within the area mapped. It should be noted that
benches occur on many of these streams, so that ther offer
ample ground for prospecting for this kind of deposit. The
fact that no benches are being mined is no reason for abandon-
ing the streams as unprofltable, for the physical conditions
which have produced the benches in regions where the deposits
are belng worked seem To have been alsn effective in many
reglions where no mining is done at pregent. The character
of bed rock 1n the vicinlty of the productive and of the
nonprospected benches seems to be the same. It 1s believed
therefore that there is good ground for reccommending more
thorough testing of the benches of many of the streams f[lowing
in cther rasins than those of Solomon and Casadepage rivers.
Thougn stch search might not be immedistely successful, and
though rich oongnzas may never be dlscovered, 1t is confi-
dently believed fhiat In nlaces econcnically imnmortant de-
vcelits of thls tyve will be located and develoved.
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Placer Deposits
Tributaries of Casadepaga River Page 1&9.

The larger part of the gold that has been won from the
Casadenvaga Basin has come from the benches and stream gravels
of the tributary creeks. Although practically all the larger
slde streams of Casadepaga River have marked benches along
thelr courses, Goose, Canyon, and Willow creexs are the only
ones where tencihh mining has proceeded to any extent. In part
those benches are those of the main river, while in part they
are the extension of the gradlent established by the main
river up the slde streams., Thus, in the lower part of Goose,
Dry, and Dixon creesks the streams traverse tne Casadepaga
bencn, but farther upstream there are distvinet benches formed
by the streams whlch preceded the vresent streams. All the
gravels, whether belongling to the benches of the maln or the
glde streams, carry some gold. The gold is zenerally in flne
scales and the largest pleces rarely exceed a valuve of u5icents.
The gold is of hign degree of fineness, the banks paying $18
an ounce, although it 1s reported that 1t assays $19.50. The
concentration of the vslues in these benches seems to have taken
place mainly on thin partings of clay whicn occur irregulesrly
dlstributed throughout the gravels. There 1s alesc some concen-
tration on bed rock, but the clay geams are reported to run on
the average nigher than the bed rock.
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Placer Denosits - Casadepaga River Page 185.

In the Casadepaga basin benches have been somewhabt
more exteneglvely prospvected than in the Solomon River reglon,
but few men are employed and the production 1is consequently
amall. The evldence from past work, however, seems to point
oclearly to the conclusion that the benches in many places
contain gold in paying quantities and that successful mlining
ventures only await sufficlent funds and energy to be vrofitable.
All along the main river benches are well developed and form a
prominent feature ®m£ in the landscape. The gravels which compose
them have been but slightly prospected, yet from the meager
testing done and from the relation of creek placers to the

benches 1t 18 certaln that some of them carry values.
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Placer Deposits - Casadepags River Page 184

The stream placers of Casadepaga River are similar in
most respects to those of Solomon Rilver, but, owlng in part
to the greater distance from supplies and in part to the
absence of thorough prospecting, the productlion 1s less than

from the Solomon Rlver basin.
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GECLOGY AND MINERAL RESOURCES OF THE SOLOMON
AND CASADEPAGA QUADRANGLES, SEWARD
PENINSULA, ALASKA.

Topography of Solomon and Casadepaga Quadrangles

Effects of Structure on Dralnage Page 42

A region composed of rocks of varylng resistance to
erogion and with gtructures so diverse and pronounced nec-
essarily shows many valleys which have been determined by
these features. The larger valleys, such as those of Solomon
and Casadepaga rivers, when examined on a small scsle, do not
geem to be dlrectly controlled by the structural or lithologic
character of the rocks, as they do not flow parallel with the
gtrike. But when looked at in a broad way the north-south
trend of the belts, interrupted though they are, seems tc have
been the ocontrolling influence which deterﬁined the direction
of the streams. Where softer rocks occur the valleys of the
maln stream have often been opened out more widely than where
the rocks are more resistant. Many of the loocal constricilons
of the valley sesm to have been caused by recent local uplift.
There can bz but 1little doubt that the maln streams have had

8. long history, which is difficult to uaravel.
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Toposraphy of Solomon and Casadepaga Quadrangles

Effects of Structure on Drainage Page 43

Perhaps the most striking effect of the control
exercised by lithology on the shape of valleys and streams
is to be found in those regions where limestone forms the
country rock. Owing to the solubllity and the figsured
charaéter of the limestone, much of the water is carrled
by underground streams, which are not effective in modlfying

surface forms.
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Structural Geology Page 123%

Data regarding the forces that vroduced this latest
folding are not sufficlent to definitely settle thelr di-
rection. It apvears, however, that while the axer of the
older folds were north and south, the later ones were more
nearly east and west. As there are no known rocks within
the region thet have been affected by thls period of de-
formatlion alone, 1t 1s nearly impossible to work out its
areal extent or tne precise effect 1Tt had upon the older
gtructures. It, however, needs to vbe assumed in order to
explain the areal distributlion of the different formatlons
but more particularly to account for the dislocatlions and
distortions that cerfain of the structures, formed in the

preceding period of mountaln bullding, have undergone .
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Mountain-building movements do not anpear to have
affected the reglon since the deposition of the varlous
gravels that cover so great an area of the two quadrangles.
There 18, however, a long interval between the oldest un-
congollidated deposits and the youngest hard rocks, allowing
abundant time for other perlods of dlastrophism. The fact
that the Megsozoie-Tertlary coal-~bearing rocks 1n other parts
of the peninsula have been folded and are now standing at
high angles indlcates that relatively recent deformatlons

have taken place.



MINERAL RESOURCES OF ALASKA, 1908

The Iron Creek Reglon

Bench Placers Page 339

It 1s believed that when such a stage 1s reached
in the Iron Creek reglon placer reservesg contalning large
amounts of low-grade ground willl be found, and thelr ex-
ploitation will prolong mining activities for a consider-
able period.

From a general study of the benches that have re-
sulted from the action of former creeks at a higher level,
there seems no good reason for doubting that the gravels
of the benches are identical in origin with the present
creek gravels. If this 1s the case 1%t necessarily fol-
lows that the bench gravels must in many places be
auriferous. Although it 1s possible that some of the
bench depoeslts may be as rich or even richer than the
stream placera, 1t 1g safe to assume that, as a rule,
vney are not so well concentrated. Such an assumption
1a sumnorted by the fact that in many places the gravels
of the present streams are reconcentrated gravels derived
from bench deposits. At such places the additional sorting
of the gravels has gsnerally resulted ln the concentration

of tne heavier minerals.
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The Iron Creek Reglon

Bench Placers Page 3%9

Practically no stream in the entire Iron Creck
region, a psrt of whoge valley lies below an elevation
of 900 feet, does not show terraces on 1ts valley sloves.
Many of these terraces have been formed by streams, and
it seems probsble that there 1s a larger gold reserve

in these benches than in any other part of the reglon.



MINERAL R.Esounqés OF #{ASKA, 1908

The Irgn Creéi/Region
/

Undevelogdg Water Resources Per@e-353
/

As 1t (Xruzgamepa River) leaves Salmon Lakse the

river flows through a narrow outlet having a width of
150 feet at the bottom and 500 feet at the tov, offering
an excellent dam slte and locatlon for a hydro-electric
power plant. Plans for the construction of such a vlant
have been perfected by the Salmon Lake Power Company (1907),
which intends to develop 3,000 horsevower to be used on
dredges at Nome and Council and on Solomon River.

Salmon Lake at lts present level, 4U2 feet, covers
1,800 acres; 1f raised to a level of 475 feet, it would
cover 3,600 acres; and at 500 feet, U4,6600 acres. The
reservolr thus formed could be used for the storage of
the water of the floods caused by the melting snow in
the soring and the occasional heavy rains in the sunmmer.
The water thus retained would glve a large minimum flow
not only in summer but also during the winter months,
when the natursl run-off becomes small.

Kruzgamepa River geldom freezes over before the
first of Jsnuary, and it 1s probable that with proper
installation, vower could be developned tiroughout the

year.
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The Iron Graé;<ﬁegion

Undevelooed<#;te Resouraces Page—3%2—
Sslmon Lake lles afjghe foot of the Klglualk Mountains

at an elevation of about UU2 feet. It hae a water-surface
area of 1,800 acres and a drainage area of 8l squsre miles.
Its principal supply comes from Grand Central River, which
enters 1t at 1ts west end. A number of small streams also
enter the lake from both the north and the south, but with
the exception of Fox Creex and Jasper Creekx these are of
minor imﬁortance. The outlet of the lake 1s through
Kruzgamepa Rlver.

This lake offers an exoellent opportunity for a
storage reservoir for power purposes and mining along
Kruzgamepa River. The use of its water in the vicinity
of Nome 1s practically prohiblted, owing to its low
elevation and the long tunnel which would be necessary
to bring the water through the Nuggst divide into the

Nome River basin.
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THE GOLD PLACERS OF PARTS OF SEWARD PENINSULA,
ALASXA.

The Kougarok Reglon

Quartz Creek Basin Page 313%

Conslderable prosnecting has been done taroughout Coffee
Creek basin and a little gold has been mined in its upper part.
Ths lower part of the cresk is inclsed in the gravel terrace, and
here also a little gold has veen found. Prospecting on the upner
part of the creeix 13 expenslve because the gravels are everywhere
buried under 10 to 25 feet of muck. This 1s true not only of the
floor of the valley, but also of the sloves and the tributary
gulcnes., Thnia overburden 1s too heavy to permlt oven-cut mining,
and the cogt ot fuel has so far been to great to encourage drift
mining or even nrosvecting. As a result much of the progpecting
on Coffee Creek nas oveen confined to cuts made oy ground slulcing
at fevorable localities during floods, and few careful tests of
claims heve been made.

In the winter of 1906 some rich plecer ground was found
in the talus of the valley glope near the head of Coffee Creek.
Thls peculisr aurlferous desposlit apveared to be almost in place.
The gold occurs in U to 7 feet of angular schist and quartz debris
and weathered schist bed rock cover=d by 18 to 20 feet of muck.
The aquertz is iron stained, but does not appear 1o be auriferous,
and the gold vrobably came from the associlated sochist. The gold
is angular, spongy, and bright colored. All thess facts point to
the conclusion that the meterial mined is a weathered part of a
mineralized zone. The deposit hag been trasced about 1,000 feet,
but 1ls burled so deeply that Lts boundarles are not well known.
I% Lls indicative of the source of the gold and sugzgests the
nossloility of finding lode deposits that may X carry values.



THE GOLD PLACERS OF PARTS OF
SEWARD PENINSULA, ALASKA

The Kougarok Region

Northern Belt Page 315

Bench gravels have been reported at many locaglities,
but those of proved economic importance are confined to
the maln Kougarok and some of 1ts larger tributariles.
These gravels are chiefly within 25 feet of the present
water level, but some higher auriferous benches have also

been reported.
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THE GOLD PLACERS OF PARTS OF SEWARD PENINSULA,
ALASKA.

The Kougarok Reglon

8tream Dissection and Sedimentation in Local
Baaginsg. Page 305.

While the drainage channels were belng incised sediment
was deposited in the Kuzltrin bvasin, then an arm of the sea. It
ngs been snown that the character of this sediment is but im-
perfectily known. Underneath Quartz Creek valley theres ere nearly
200 feet of whlfte quartz gravels, which would appear to be the
result of the denudation of the o0ld planated land surface. Such
quartz gravels, many of which are not greatly rounded, are most
likely to have come from an area which had been long subjected to
gubaerlal decay. Thelr accumulation was probatly brought about by
rapid eroslion and sedimentation, whleh would indicate rapld unlift.
IS has veen stated that both rounded gravels and sands occur on the
lower part of Quartz Creek and in a fterrace along the west bank of
Kougzarok Rlver, and that these are belleved to be of about the same
age as the white gravels described above. They probably represent
a somewhat later period of deposition, when the materials had be-
come more waterworzn by stream action and more or less sorting had
takxen nlace.

The explanstlon of the ooccurrence of the olay deposit
underneath the Kuzltrin lowlsnd proper 1s still more difficult.
Pernaps an attempt to explaln this deposit 1s ussless when so few
facte regarding 1t are avallable. If, as 1s probable, this clay
bed 1s extensive underneath the Kuzitrin lowlend. it is probably
a deposit in deeper water, laild down at the same time as the
gravels described above. In other words, 1t 1s the result of
sedimentetion in the central part of the embayment along whose
marzin the gravels and sands of fluvial origin were lald down.
Thls clay may, nowever, be a glacial mud, derived from the valley
glaclers of the Bendeleben Mountains, whilch were the locus of an
1ce accumuletion in recent time. Onvosed to this genesls for the
clays 1s the fact that the zlaclation, whilch was conflned to e
very snall area, occurred at a somewhat later period. One ad-
ditional fact deserving mention is that the few borings made in
these cleys encountered sceveral layers of vegetable matter which
ig in every way slmilaer to the present tundra growth. This indlocates
that denosition in that nart of the basin where the clay has been
found has been interrupted by perlodsg when the land stood above
water long enougn to permit a covering of vegetable growtn.
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The Kougarok Reglon
Geology

Bed Rock Page 298

As in other placer districts of the peninsula, the
schistose rocks agppear to be the source of the placer gold.
Quartz seams and small velins are common in the schists, and
many are iron stalned. Prospectors say that some of these
velns carry gold, and 1t ls reported that a copper-vearing
lode has been found near the divide between Xougarok and
Serpentline rivers, but, so far asg known to the wrlter, no
lodes of proved commerclal value have yet been dlscovered.
There appesr to have been two generatione of quartz in-
trusglons. The earller preceded the extensive deformation
of the schistsg, for its veins are crushed and sheeared.

The later intrusion, which cuts the first system of veins

and 1s comparatively little deformed, apvearsg more mineralized
than the first. The presence of a masslve granite intruslon
near the later quartz suggests a genetlic relatlon between

this quartz and the grenite, but of this there 1ls no proof.
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Southern Belt Page 309

The suriferous gravels forming a broken fringe along
the southern margin of the hlghlands that bound the Kuzitrin
basln on the north and west have certaln features 1ln common,
which Justify describing them as a unit., This belt includes
the pleacers of Quartz and Garfield creeks, as well as those
of the Noxapaga basin. The bed-rock geology of the belt 1s
obgcured both by the extensive alluviazl deposits and by the
products of deep rock weathering. Howsever, a belt of
graphitlec phyllites and schistg, including some calcerous
beds, appears to stretch across the uvland between Kaviruk
and Kuzitrin rivers. Meny of these rocks carry quartz
velns, locaslly stained with iron. Schista occur north of
these graphltic rocks, and farther north are succeeded by
limeatone. Though these formations can not be exactly de-
lineated, because of the deeply wsathered character of the
rocks and the absence of outcrops, yet most of the gold-
bearing creeks appear to cross the contact of the limestone
and schist.

The unconsolidated formatlons embrace (1) the present
stream gravels, (2) the deposits flooring the Kuzitrin low-
lsnd, and (3) the bench gravela. The first group, which
embraces most of the working placers of the dlstrict, 1s
fully described on page 299. Llttle can be added to the
description of the second group already given. The bench
gravels merit closer consideration. '
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Kougerok River Page 316

Though the general trend of the different parts
of the vslley 1s in one dlrection, its'course in detail
1s tortuousg. Wlthin the vslley walls the river flows
ln a very irregular channel, and many of the meanders
are geparated by well-deflned bencnes whose flat surfaces
mark former stages of water level. Thls la esveclally
evident above Taylor Creekx, where the river flows through
a contlinuous series of oxbow curves, which eare separated
by slopling benches.

AT the polnt where the Kougarok enters the Xuzltrin
lowland both valley walle show well-marked benches. Two
levels are here notlceable - one K0 feet arnd one 25 feet
above the stream. These can be traced for several miles
avove Windy Creek; the walls then become steeper and the
river occupies a canyon-like valley up tc Left Fork.

From thils point to Washington Creek, 20 miles above, some
evidence of benching can be observed in most places)'though
the benches are not continuous. The individusl levels have
not been treced, but in the part of the valley below Taylor
Creek there are at lesst two high-level gravels and possglbly

three.
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The Kougarok Reglon Page 296

The northwestern slope of the Bendeleben Mountalns
descends to a lowland basin boundsd on the north by an up-
land and drained into Imuruk Basin by Kuzltrin River. This
lowland has a wldth of nearly 10 miles at its upper end, but
gradually narrows to the southwest as the upland and the
mountains approach, becoming a well-defined valley about 3
miles wide. Thig valley extends about 10 miles and broadens
out again to a lowland which encircles the upoer end of
Imuruk Basin. The margins of the lowlands are indented by the
low spurs which extend from the mountalng and the upland.

To the north the Kuzltrin lowland rises gently to an
upland, whose flat summits stand at sltitudes of 800 to 1,600
feet. Here brdad, interstream aregs, with flat hilltops,
dlversified by some higher domes reaching altitudeé of 2,500
feet are separated by wide vslleys. This upland level, as
elsewhere 1in the peninsula, marks a former stage of erosalon,
when the entire reglon was planated. BSubsequent uplift
formed a plateau which has been greatly dissected by the

present water courses.
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Kougarok River Page 317

The bench deposits of the Kougarok appear to afford
an attractive field for the gold miner. Their position
makes them easy of access and no hydrauvlic 1lifts are re-
quired to dispose of the tallings. Between Coarse Gold
and Teylor creeks at least two distinet bench levels are
well defined, one about 25 feet and the other S0 feet
above the water. So far as observed, the gravels are
from & to 10 feet 1n depth and are in most places covered
with muck. No determinations of values are known to the
writer, but the fact that some of the lower benches have
been worked at a profit by crude means mskes 1t seem
probable that thelr gold content 1s sufficlent to assure
returns 1f handled by cheaper methods. Bench gravels have
been reported at various places above Teylor Creek, and
some are known to be auriferous, but they have not been

developed on a commercilal scale.
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Deacrintions of localitles

Kuzitrin Basin

Southern trivutaries of the Xuzlitrin - The creeks

flowing into the Kuzitrin from the south side have not pro-
duced gold in commercial dquantitles; however, the writer
was informed by a prospector that on Blren Creek some
sluicing has been done. Tne pay gravel consiasted mainly
of decomposed granite, and the bed rock was also granite.
The gold 1s probably derived from the rocks of the
Kigluaik series. The mountains of the Bendeleben group
ere leas rugged than the Kiglualk Mountains, and there
hag veen little, 1f any, glaclal erosion in them. If
gold occurs In fhese rocks it 1ls more likely to be con-
centrated in the gravels of the Bendeleben Range than

in those of the Klglusik Mountains.

Page 64
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Phydglography

Lowland Plalns Page UO.

The Arctic coastal plaln extends from Cape Prince of
Wales to Cape Espenberg. At Cepe Prince of Wales 1t 18 not
over 5 miles wide, but about Shlshmaref Inlet 1t extends in-
land for 30 miles to the bese of gently sloplng hills which
rise up to the Kugruk Plateau. To the eastward it apvears
to cover a large part of the peninsulas between Shishmaref
Inlet and Goodhope Bay. At 1ts southern margin it 1s
probably nowhsere above 200 feet in elevatlon. The rivers
and creeks which flow across 1t usually have entrenched
thelr channels into the frozen deposits of the plain,
gometimes exposing e fTace of gravel 20 feef high. 1In
being elevated to 1lts present position, this tract is not
known to have sguffered warping. All irregularities seen

by the wrlter may be attributed to'lrregular deposition.
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PORTION OF SEWARD PENINSULA, ALASKA.

Igneous Rocks

Dynamic History Page 33.

We have Thus four definlte periods of crustal
movements, with accompanying injections, in the northern
province. The first, which was probebly reglonal, oc-
curred in pre-Silurian tlmes. The second wag a perlod
of intrusion, and can be provisionally assigned to the
close of the Paleozole, or the beginning of the Mesozolc.
The third was a period of folding, which was rather local
in its effect. The last was an epoch of extensive lavas,
which, though rather widespread, was not great in the

-amount of materlal whilch was ejected.
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Descriptions of Localitles

Kuzitrin Basin Page 60

Along the Kuzltrin River below the mouth of the
Kugruk the bed rock, wherever exposed, consists of the
black slates and schists of the Kuzltrin series and the
blotite-schiats and granltee of the Kiglualk series.

No gold has been ohtained in this part of the dlstrict.
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Descrintions of Locslities

Kuzitrin Basin Page 67.

Near the Noxapsga, at the mouth of Turner Creek, a low,
round hill, about 50 feet high, rises above the level of the
lowland. Thils low butte is similar in form to many others
gscattered over the lowland, and is the remnant of zn upver
gravel plain which has in part been removed by erosion. The
edge of the unper plain 1s usually marked by a snarply cut
escarpment, from which partly lsolated volnts often project,
showing the phases of transition between the isolated butte
snd the continuous gravel plain. The butts near Noxapaza con-
glgts mainly orf a derk denosit of lmpure peat mixed wlth layers
nf white sand. The peat contalng truanks, bark, and limbs of
auruce trees. The smeller branches are flattened by pressure
of overlying gravels. The layers of white sand resemble sea-
beach depoalts, and sugzest a driftwood orlgln for the peat.
There 1s no spruce timber at present growing withln the
drailnage of the XKuzitrin and Noxapaga rivers. At the time of
thls deposition, however, the climate here was undoubtedly
milder, as is evidenced by the remains of the elephant and
horse found in gravels of tThis perlod. At thz= base of the
cosl butte there 1s a large mlneral spring from which carbdonic
acld eacapes. The wabter 1s cold and resembles in taste that
of soda springs, but no sample was taken for analyslis. There
1e no connectlon between the spring and the ccel butte, and
thelir proximivy 1s esccldental. The peat has been tried with
some success as fuel for steam thawers, and the butte 1s
gtaked as a2 coal mine. It may prove of some imnoruance in the
development of the mines of the vicinlcy.
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Igneous Rocks

Basalts Page 31.

AT a point on the Noxapaga River 2 miles above Noxapaga
these lavas extend across the rlver, and thelr relation to the
other rock was seen in a bluff above the river. Here the
Pleilstocene gravels filling the Noxapags Valley rest on the
upturned edgeé of the schists. The basalts lie unon these
gravels, and near the contact the gravels are cemented by
indurated clay. In the upver part of this gravel a few
pebbles derived from basalt are found, mixed with quartz
pebblas derived from the schist. This lava flow probably
occurred in Plelstocene time, while the upper gravel plain
of the Kuzitrin Basin was belng formed. In the Koyuk
Valley Mendenhall found evidence that the basal%?of
Pleistocene or late Pliocene time. The evidence obtalned

in the Kuzitrin Basin indicates a similar age for the

basalts found there.
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Inland Basins

Kuzitrin lowland Page 26

This is an area of lowland covering ap»roximately 200
square miles on the north side of the Bendeleben Mountains
and drained by the Kuzitrin River. The lowland is tundra
covered, and underlain by silts, sand, and gravels, probably
of no great depth. It 1s dotted over with many small lakes,
probably formed by oxbows of the meandering creesks 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-marked esscarpment usually separates this
upper plain from the lowland. On the lowland surface, away
from the margins, there are occasional gravel buttes, 50
feet or more 1n height, which at a distance resemble haystacks.
These are regarded as remnante of the upper plaln which have
been left by erosion. At the edge of the upper plain trangition
phases between the plateau and the lsolated buttes were noted

In a few instances.
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Gravel-Plaln Deposits Page &9

The Kuzlitrin lowland deposlt 1ls the most extensive
of the basin areas. The upper layers seem to be more
gravelly than thosge of the Imuruk deposit. Around 1ts
western and northern borders thnere 1s a terrace from 50
to 100 feet above the general level, from which it 1s
¥ separated by a marked escarpment. There are also many
isolated gravel buttes from 25 to 50 feet high scattered
o#er the lower portion. These features are regarded as
residual parts of an older surface left behind 1n the
erosglon that has reduced tne surface to the present level.
Remalng of the mammoth, horse, and other mammals, fTogetner
with some large logs and accumulations of vegetable material,
have been found in these buttes and terraces. Near the east
end of thls basin the gravels are overlaln by lavas that

flowed from vents near the hesd of Xuzitrin River.
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Straticraphic Succesgalion

Kuzitrin 8eries Page 16

The type of rock of thls series is a graphitic quartzite,
or quartz-schist, sometimes passing into a graphitic flag, or
even a slate. The Kuzitrin series forms a well-defined
stratigraphic unit, which is recognized and named in the
previous report. The relation of these rocks to the under-
lying Kigluaik series was not deflnltely established, but
such evidence as there 1s indlcates that they are conformable.
On the south slde of the Kigluaik Mountainsg they were found
standing at a high angle and forming a belt 1 to 2 miles
wilde flanklng the mountains. At thls place the thlckness
of the serles was estimated at approxiﬁately 2,000 feet.

Two considerable belts and a number of small areas
of these rocks have besn identifled in the northern part
of the veninsula. The southern belt, extending eéstward
& from Port Clarence to the Kugruk Rilver, forms s part
of the northern 1limlt of the great anticlinal uplift of

the Kigluaik and Bendeleben mountains.
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Physiography

Valley lowlands Page Ul.

The Kuzitrin lowland covers an area approximately
10 by 20 miles, 1ts longer axls parallel with the Bendeleben
Ranqe. The portion of this plain lying along the Kuzitrin
and Noxapaga rivers 1s subject to lnundation at the time of
flood. North of the Kuzitrin River a gravel terrace of
about 20 feet in helght marks a higher pcrtion of the low-
land. The principal settlement of tnis reglon, known. as
Checkers, was formerly located at the Jjunction of the
Kugruk and Kuzltrin rivers. Owing to the high water, this
location was abandoned and a new town, called Kugruk, was
bullt on the terrace near the Kugruk River, about a mile

above 1ts mouth.
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Descriptions of Locallties

Kuzitrin Basin Page 60

The drainage basin of the Kuzitrin River has pro-
duced vlacer gold ln a number of widely scattered lo-
callties, and 1ts plscers have been more or less ex-

ploited since the winter of 1£99.
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Deacriptions of Localitles

Kuzitrin Basin Page 65.

The Noxapaga River las a very sinuousg course across
the valley lowland. About 8 miles north of 1ts Junction with
the Kuzitrin the Noxapaga flows near the northern edge of
the valley lowland., At thls polnt 1t receives a large tribu-
tary from the nortan, knowvn as Turner Creek, where Noxapaga,
the recording office of the dlstrict, is located. Two miles
above Turner Cresx the Noxapaga occuples a rather dbroad
canyon cut to a dspth of 50 feet or more in a gravel-covered
vlaln above the valley floor. About 8 miles above Noxapaga
the river forks, the brancheeg being known as the East and
West forks. Theilr upper waters lle in valleys 1incilsed in
the higher plateau. Gold has been obtalned from CGarfield

Creek, Boulder Creek, and Goose Creel in this region.
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Degeriptions of Locallties

Kuzitrin Basin Page 6L

Macklin Creek 1s a tributary of the Kugruk (Kougarok)
River from the east side, about 6 miles above the mouth of Taylor
Creek. It heads near the base of Midnight Mountain and flows
westward about 6 miles to its junction with the Kugruk {Kougarok)
River. For several mlles Macklin Creek flows parallel to
Schlltz Creek, tributary to the Serpentline River, and a low
pass between the two creeks suggests an o0ld waterway. The
creek occuples a rather broad valley ocut in the uplsnd. The
bed rock, where 1t has been seen, consists of dark feldspathlo,

graphitlec mica-schist, similar to that of Midnight Mountain.
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MINERAL RESQURCES OF ALASKA, 1913

Placer Mining ln Seward Peninsula

Falrhaven Digtrict Page 39U

In the Falrhgven district four dredges were in
operation in 1913, and each had a fairly successful season.
One of these was on Candle Creek, one on the Kugruk, and two
on Inmachulkk River. The Kugruk dredge was installed in 1917%
and operated for about a month and a hglf. Other dredges
which are planned for this reglon may be installed in the
near future. Representatlives of the Dearborn Investment Co.
extensively prospected the company's holdings on Kugruk
River lzat season and expect to install g dredge in 1914,

It is slso reported thet snother company will put a dredge

on Independence Creek, a tributary of the Kugruk.
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THE FAIRHAVEN GOLD PLACERS OF SEWARD PENINSULA,
ALASKA.

Geography Page 17
The northward projection of the peninsula 1is a

country of very low rellief, and the coastal plains bordering

the Arctic Ocean and Goodhope Bay are broken only by mounds

of gravel or by lava masses like that of which Devil Mountain

s composed. A depression of 200 feet would put much the

greater part of the area below the sea, making an lsland of

the mountain, as it probably was at no very distant time.
Viewed ae a whole, the northern part of Seward

Peninsula is characterlzed by general low rellef and monotonous

appearance.
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MINERAL RESOURCES OF ALASKA, 1909

Mining in Seward Peninsula

Inmachuk River Page 368

Some prospecting has been carrled on for several years
under the lava rims which are such noticeable features 1n ths
topography of the lower Plnnell and Inmachuk valleys, and many
interesting facts have been brought to light. Two old channels
have been located on both sides of Perry Creek near its Junction
with Pinnell River. The lower channel 1s at least 200 feet in
6levation above the river, and the upper channsl 1s 52 feet
higher. In the lower channel there is 3 to 9 feet of gravel.
covered with about 20 feet of muck, and this 1s overlain with
lava except where the lava has been eroded away. There 1s no
muck overlying the upper channel, and the lava and gravel are
mixed, a fact which seems to show that thls ohannel was later
than the lower one and was occupled by the stream at the time
of the extrusion of the lava sheet. Pleces of wood were found
on top of the gravels of the lower channel. A log 3 feet in
diameter 1s sald to have been encountered in one hole, but its
relation to other deposits was not learned. The old channel
can be travged down the Pinnell,following the left of 1ts valley
to Lts mouth. It then crosses the Inmachuk to 1ts left or north
side and extends for 3 or 4 miles to a point above the Homestake
group of clalms, where 1s crosses agaln to the right. It was
not learned whether more than one channel had been located in
this portlion of the valley. Falr prospects were found under the
lava at the mouth of Perry Creek and also Just below the upper
crossing of the Inmachuk and nearly opposite the mouth of Pinnell
River.
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Mining in the Falrhaven Precinct

Inmachuk River Above Pinnell River Page 357

Little mining has been done in the part of the river
above the mouth of the Pinnell, and in 1908 the only de-
velopment work was a little prospecting Jjust above Hannum
Creek. The depth of the gravel In the stream bed is here
about 6 to & feet and the width not over 200 feet. Prospects
were found, but nothing rich enough to pay to shovel. It
was reported 1n the fall that practically all the ground
from the mouth of Plnnell River to the springs on the uppsr
Inmachuk had come under ¢ne control and that a ditch would
be bullt to bring water from the springs for hydraulicking.

T may be posgible to reduce mining costs in this way, 8o
that much of the ground can be profitably worked. The
gprings furnish a constant supply of water of about &
gecond-feet, and a pressure of about 150 to 200 feet can

bz obtained on most of the ground.
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The Kotzebue Placer CGold Fleld, Alaska

Gold Occurrsnces Page 76

Inmgehuk River - The Inmachuk Rlver 1ls between 25 and

30 mlles in length. It rises in the limestone area of the weatern
part of the fleld, flowd toward the northeast to the flats bordering
Kotzebue Sound, and then meanders slowly in the same general di-
rectlon to the sound. At Record Clty the eastern fork, known as-
Pinnell River, Joins the maln stream from the south.

The most productive portion of the Inmachuk beglns near
the mouth of Pinnell River and extends down the stream for a
number of miles. The valley la& much broader than those of the
tributaries, and in thls portion 1s occupied by a serles of broad
flats, having in places a wldth of more than a quarfer of a mile.

The gravels occasionally reach a thickness of 6 to & feet.
They are invariasbly frozen, except in the channel of the river, and
are often covered by an ice bed. The bench and oreek claims on the
Inmachuk have been more extenslvely prospected than on the other
streams, with the regult that in a number of places a well-defined
pay streak 1s known. At two loczalitles lines of holes, extending
acrosgs the valley, have been thawed down to bed rook, and at a
number of places lines of holes have been sunk part way across.

Thigs work 1s carried on wlith the ald of thawers, the bollers

ordinarily furnishing steam to 4-foot points set twice each day.

The consumption of fuel in work of this kind is large, and greatly
Increases the cost of mining.
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MINERAL RESOURCES OF ALASKA, 1908

Mining in Fairhaven Precinct

Inmachuk River Below Plnnell River Page 357

The 7 miles of Inmachuk River below the mouth of the
Pinnell have contributed a large share of the production in
thls basin, the total amount to date, as nearly as can be
learned, being from $400,000 to $500,000, nearly all of which
has been taken out by winter drifting. The gravel flat in this
part of the river 1s from 800 to 1,200 feet wide and the depth
to bed rock varies from 15 to 30 feet outslde of the river
channel. The greatest depth, 25 to 30 feet, is in the upper
portion, on claim "No. 1 below Pinnell;" below the mouth of
Washington Creek the ground is shallowest, being 12 to 15 feet
deep. The channel thaws to bed rock in summer. and as the gravel
is mosbly fine and loose, Yeing called by the miners 'chicken
feed", there 1s a large underflow of water which has hindered
open-cut work of any kind. In the winter the river -la filled
with the lce formed by the overflow of the water from the springs,
and under these conditions the ground has been drifted, the ice
being used as a roof. In some places enough light came through
thls cover to make candles unnecessery.

The bed rock is schist with interbedded limestone. The lime-
stone geems to have served as a natural riffle and carries most of

the gold. It lies in large, irregular slabs cemented together wlth
clay, and 1s very hard %o handle in drifting or open-cut work. Gold
ls sometimes found in the gravel, but only in the lower 2 or 3 feet.
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Mining in Falrhaven Precinct

Kugruk River Basln

Gold Page 361.

The only mine that has produced any conslderable amount of
gold 1is on Discovery claim, on the Kugruk, a short dlstance above
the mouth of Chlcago Creek. At thls point the river valley has a
width of about a mile and the channel, which lles on the east side
of the valley, is about 200 feet wide. The depth to bed rock on
Discovery claim is only 12 to 14 feet, including the overburden.
The pay streak 1s orescent shaped in outline and nearly a clalm
length from end to end. At the points of the crescent the gold 1is
Tfine; in the middle it 1s coarse. The production from this claim
during the winters of 1803-4 gnd 190&-5 18 said to have amounted
to $150,000. Its success led to much prospecting in the vicinlty
and over 100 holes were sunk to bed rock without finding any values.
One hole, three-fourths of a mile Yrom the river and a short distance
above l)j.sxcovery claim, 1s of interest in showing the great depth of
lce ana muck sometimes found in thils part of Seward Peninsula. The
following section was furnished by the prospector:

Section three-fourths mile from Kugruk River, near
Digcovery claim.

Feet
Clear 1ce . . . » « « « o « . . . 26
MUCK . . vv v e v e e e e e . .. B0
Reddish gravel . . . . . . . . . g
Muck . . . . « . . . 0 o0 3
Blulsh gravel . . . . . . . . . . 10

Schist bed rock
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SURFACE WATER 8UPPLY

of
SEWARD PENINSULA, ALASKA

By F. F. Henshaw and G. L. Parker

KUGRUX RIVER DRAINAGE
BASIN

Descrintion Pogze 229

Kugruk River rises in Imuruk Lake and flows in a
northeasterly and nortiherly direction for about 60 miles,
enptying into Kotzebue Sound near Deering. Imurux Leke lies
on top of the lava plateau that occupviles a large area in the
central part of Seward Peninsulg, at an elevatlon, as near as
can be determined from barometer readings, of 960 feet. I has
an ares, of 31l squere mlles an@ a drainage basin of 102 square
miles. Below the lake the river is relatively flat for 3 or 4
miles. It then breaks over an escarvment at the edge of the
lgva and flows through a canyon about 2 mileg in léngth whicn
has been cut in nleces 300 feet deen and 1,000 feet wide. The
fall in the cenyon anounts to nesrly 250 feet to the mile. At
1ts lower end the river 1s onrobsbly at zbout the level whicnh
11 occuvied before the extrusion of the lava flow, nearly 650
feet below the level of the lake. The canyon affords a favoreble

location for a plant to develop electric power, for water from

the lake can be diverted tarough the uomer end of the Fainh
- irnaven



ditch or through a water-way parallel with it for about L%
miles and then through a pipe line to the lower end of the
canyon, where o pressure of about 500 feet can ve obtained.

LB CREL TR I 1

Water sun»mly avellsble from Inmuruic Leke, Page 231
1906-1908.

(Elevetion, 960 feet; drsinsge area, 102 square miles)

Aug.16,1906 0Oct.1,1907
t0 to
Aug.13 1907 Sept.25,190

Rise of lgke surface = . . . . . . . . [fest 2.17 1.53
Equivelent water sunnly . . . . . acre-feet 43,100 20, 400
Qutflow . . .« . . . . . ... do. 0 6,400
Total water suonly . . . . . . . . do. 47 100 36. 800
Mean annual discharge . . . . . second-feet 60 51
Discharge for 100-3ay season . . do. 217 186
Run-off from drainsge area . . . inches 7.9 6.8

—~2-
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MINERAL RESOURCES OF ALASKA, 1909

Water-Supply Investigations in BSeward Peninsula
in 1909

Kugruk River Draingge Basin Page 403

Kugruk River rises in Imuruk Lake and flows north-
westward for about 20 miles and thence northward for the
remainder of its 60 miles of length, emptying into Kotzebue
Sound near Deering. Imuruk Lake, with an area of 31 square
mlles and a drainage basin of 102 square niles, lles on top
of the lava plateau in the central part of Seward Penlnsula.
About 4 miles below the lake the river has cut into the edge
of the lava, forming a canyon about 300 feet desp and 1,000
feet wide at lts deepest point. At the mouth of the canyon
the river 1ls about 500 feet below the level of the lake and
is probably at sbout the elevation 1t had before the invasion
of the lava flow. This canyon affords a favorable location
for a plant to develop electric power. Water from the lake
can be diverted through a ditch for about U4t miles and then
through a pipe line to the bottom of the canyon, developing
8 pressure of nearly 500 feet. Below the canyon the grade of

The river 1s relstively flat.
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The Kotzebue Placer Gold Field, Alaska

Character and Origin of the Gold Page 79.

Candle Creel 'gold resembles very much that from the
Inmachuk, but 1s usuwally somewhat darker and 1s sald not to
agsay as well. The minerals assoclated with the pgold are the
game as those found on the Inmachuk. Many of the ironstones
are nearly always present and a decrease in thelr amount 1s
regarded by the prospectors as an unfavorable slgn. 8o dark
1s the gold that it ig not an uncommon sight to see a milner,
when panning, bite a nugpget 1n order to maks sure of 1ts
belng gold and not one of the lronstones. One nugget worth

$62.10 and a second, $36, have been taken from the creek.
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The Kotzebue Plgcer Gold Fleld, Alaska

Character and Origin of the Gold Page 79.

Bear Creek gold, assaying over $19, ls flattened
and much brighter in color than that from any other part of
the field. With the gold 1ls found considerable black sand,
which 1s entlrely removed by the magnet, and 1is undoubtedly
derived largely from magnetite in the granites and andesites
forming the eruptive mass in whilch the stream rises. The
preaence of black gand constltutes a gecond difference between
this gold and that from Candle Creek or the Inmachuk district.
Gold from Sherdon Creek is much coarser than the fine, flaky
gold on Bear and Cub creeks, but the Cub Creek gold ocours
throughout the whole thickness of the gravel, differing in
this respect from Sherdon and Bear creeks, where 1t 1s found
on bed rock. Cub Creek gravels alsc show a large amount of a
heavy, red, cherty rock, which sticks in the pan or riffles

and causes inconvenlence 1n sluicing.
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CONTRIBUTIONS TO ECONOMIC GEOLOGY
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The Kotzebue Plgcer Gold Field, Alaska

Character and Orlegin of the Gold Page 78.

Gold from the Inmachuk dlstrict is dark and heavy, assaylng
gbout $1€ to the ounce; almost no black sand is present, but con-
glderable gray sand or pyrite 1s seen in the pan and the boxes
always contain a large quantity of rounded hematite pebbles which
the miners call "ironstones.! The gold frequently contalns a
Little aquartz and 1ls sometimes seen in the form of fine velnlsts
in the ironstones. 8mall pleces of rutile are occaslionally found
with the heavy concentrates and have been mistaken for cassiterite.
Dr. Cabell Whitehead, of the Alaska Banking and Safe Deposit
Company, has informed the writer that about 27 ounces of tin were
recovered in cleaning gold brought to Nome from 0ld Glory Creek,

8o that the tin ore, cassliterite, must be present on that stream.
On the uovper part of Hannum Creek, a smell quantity of galena 1is
associated with the gold and ironstones. Much of the‘gold from
the Inmachuk and its tributaries ls coarse and rough. Plsces of
the value of $2 or $3 are not uncommon, but no large nuggets

have been found.
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CONTRIBUTIONS TO ECONOMIC GEOLOGY

19073
The Kotzebue Placer Gold Fleld, Alaska
Gold Ocourrences Page
Inmachuk River - Hannum Creek, which flows into the

Inmachuk above the mouth of the Pinnel, has produced a small
amount of gold during the last two years. This stream flows
through a narrow canyon-like valley surrounded by a rim of
lava and sheeted over with gravels, consisting malnly of
gchlst with smaller amounts of quartz, limestone, and lava,
which appear in places as broad tundre-covered flata one-fourth
to one-half mile long.

The gold 1s irregulerly distributed along the bed rock
of the channel, or "spotted," as the prospectors say; with it

ls assoclated some pyrite and a very small amount of galena.



U.S.6¢.9. Bull. 225.

CONTRIBUTIONS TO ECONOMIC GEOLOGY

1203
The Kotzebue Placer Gold Fleld, Alaska

Gold Occurrences Page 77

Inmachuk River - 0ld Glory, on which the original discovery

of gold in thls reglon was mede, is a short creek about 6 miles in
length, rising in the limestone area north of the Asses Ears and
Joining Pinnell River 1% miles above ite junction with the Inmachuk.
The valley of 014 Glory 1s cut in a series of schists with oc-
casional interbedded limestones; it is brosder than that of Hannum
Creck, and 1s covered with a sheet of wash gravel, largely quartz,
which extends well up on the slopss. Near the bottom of the vallasy
the gravels have been much disturbed by the gliding of rock, gravel,
and tundra from the sides. These gravels differ further from those
above in the much larger amount of schlst which they contaln and
the decrease in rounded quartz pebbles. No pay streak 1s known,

the ocreek being "spotted," as is Hannum Creek.
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MINERAL RESOURCES OF ALASKA, 1909

Water-Supply Investlgations in Seward Peninsuls

Palrhaven Preclnct

Goodhope River Drainage Basin P. 399

Goodhope River lg formed by the junction of Right Fork
and Cottonwood Creek and flows in a general northwesterly course
to Goodhope Bay. Right Fork, the true source of the river, rises
in the lava near Imuruk Lake, the source of Kugruk River, and
flows through mogt of 1ts course 1n a rather narrow canyon, in
places 600 feet deep. There are springs in the lava which con-
tribute a large portion of the low-water flow of the river.
Cottonwood and Eagle creeks enter from the east and Esperanzsa,
Placer, and Humboldt creeks from the west and south. The larger
portions of the basing of these tributaries lie outslde the area
of lava.

Esperanza Creek 1s the only tributary on which any
systematic mining has been done. Gold in paying quantlty was
dlscovered in 1508 and the creek was worked in 1909 as far as the

gcanty supnly of water permitted.
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Mining in Seward Peninsuls

Goodhope River P. 366

Mining was confined to Esperanza Creek, where workable
placers were flrst found in the spring of 1908. Egperanza Creek 1s
a small stream which drainsg an area of about 20 square miles. It
has a flat grade, especlally in the lower portion, where the fall
s only 5 to 7 feet to the clalm, or about 25 feet to the mile.
The stream has a narrow channel winding between muck banks and
1te general appeerance ls similar to that of Candle Creek. The
pay streak, so far as developed, lles in a narrow, shallow strip
in the creek bed. When the creek was visited, on June 24, pre-
parations had been made to mine on 8six claims near the lower
end of the oreek. Ditches had been dug to convey water for
slulcing and diverslion dams had been put in. These ditches
were for the mogt part about a claim in length and were bullt
wlth very lignht grade, but even then they gave hardly enough
head to relse the water into the sluice boxes. * # ¥ #

Placer Creek, a tributary of Goodhope River, below
Esperanza Creek, was prospected by shafts during the winter, but
no velues #ere found. A hole was sunk about 6 miles above the
mouth, through muck and angular material, to a depth of about U5
feet, where heavy lava bowlders were encountered.

Some prospecting was done on Humboldt Creek, which rises

nesr the hot springs north of Tayler Creek and enters the Goodnope

about 10 miles from its mouth. Values were found, but nothing riegh
enough to pay to shovel.
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The CGold and Platinum Placers of the
Kiwalik-Koyuk Region

Tertiary Rocks Page 376.

It 1s not known how long sedlmentation continued
after the olose of the Cretaceous. In near-by regions there
is reasdén to belleve that 1t was uninterrupted until well into
the Eocene. By that time a considerable thickness of Cretaceous
beds had accumulated, a large portion of which has slnce been
eroded. At or near the close of the Eocene, however, earth
movenents of conslderable magnitude took place in different
parts of Alaska, and this region was affected by them.
Igneous Intrusions along the axes of the folds accompanled
this dlastrophism. Some of the rocks of the Granite Mountalin
area, already described, and the accompanying dikes, which are

found on Bear and Candle creeks, may be mmE of this character.
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SURFACE VATER SUPPLY OF SEWARD PENINSULA,
ALASKA.

by
F. F. Henshaw ané G. L. Parker

Summary of Placer Hining Pp. 302-303%

Cheaper transportstion and fuel would decrease the
expense of dredging and to 2 lesser extent the cost of other
Torms of mining. Mining engineers who have studied the
question hold that mining costs can be reduced by the in-
creesed use of mechenicel devices other than dredges.

The data presented go to show tnzt the cost of
plecer mining in Sewerd Penlnsula is nmuch greater than in
the Stetes. 1t 1s also true, however, that the peninsula 1s
far more easy of access then the Yuxon region and, except
for the absence of fuel, 1ts physical conditions are more
favorable to mining. Mininz operations should therefore cost
nuch less at Nome than af Falrbanks or in the Klondike. The
Klondlke has an edvantage in its water sunnly, but in stream
gradlients there 1s little to choose between Felrbanks and Seward
Peningula.

The future of the placer-mining industry of the peninsula
depends of course, on the amount of placer ground remining that
can be profitably exploited. This, in turn. 1s a function of the
cost of mining. No one can doubt that there are enormous deposlits
of gravel which carry 25 cents in gold to the yard, in such
position that they can be mined only by mechanicsl means, varticu-
larly by dredges. What nercentege cof this gravel is unfrozen and
therefore avalleble for reco¥ery uncder the present dredging
practice can ve determined only by careful prospecting. The nost
importent problem for duture dredge mining 1s to devise means to
thew the frozen suriferous zlluvium ot 2 cost sufficlently low to
pernit profitzble extraction by dredzes. Extensive creeX placers,
too shellow to work by dreldzes, probaebly carry higher values than
She Qenosits mentioned above. Some of theege denosits are so
loczted with reference to water susmly that they can be profitably
nydresulicked, though elevating the taillnzs will i1 most localifies
be necegsery. Lack of water, however, will 2lways prevent any
very large expansion of the hydraulic-mining industry. Underzround
mining is on the wane and the outlook for its expansion 1s not

encouraging, elthough some ertensive denosits of deen gravels at
several locallities have not vet been cerefully prosoécsge s e
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Tertlary to Recent volcanic Rocks

Seward Peninsulg

Page 85
Throughout Seward Penlnsula are many small aress in

which Tertlary to Reoent volcanioc roocks have been reported, and in
the vicinity of Imurukx Lake, 1n the north-~central part of the

penlnsula, an area of conslderably more than 1,000 square miles 1is
covered by these rocks. So recent are some of thess lavas that the
ropy surface of the orlginal flow ils still preserved, and 1n places

they have flowed out over gravel of late Tertiary or Pleistocene age.

*» “ #w o *
L 4
In those placees the lavas are old, though from such evidence

ag 1s avallable they are not so 0ld that they antedate the Tertliary.
Furthermore, some of the gravel deposits over which the younger
lavas flowed contaln pebbles derlved from sarlier lavas. These
flows must have had very significant effects on the drainage lines
of the region by fllllng up some of the stream channels and causing
the streams to take up new courses elsewhere. As many of the old
stream courses elsewhere were the sltes of placer concentration,

the determlnsation of the location of those that have been burled
under the lava might have conailderable economlc value and well re-

pay a search to diacover them.
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GEOLOGY AND MINERAL RESOURCES OF THE P
SOLOMON AND CASADEPAGA QUADRANGLES, )
SEWARD PENINSULA, ALASKA

Suggestions to Prospectors for Placer Deposlts

Gravel-Plain Placers Page 216

In the gravel-plain deposits that form the broad flat
between Kruzgamepsa and Niukluk rivers, the evidence as to the
exlstence of placers 1s not clear. Much of the material of
which this plain 1s formed has been brought from the Kiglualk
and Bendeleben mountains,whlch are reglons in which no gold
velns have yet been found. Thls would suggest that economically
important placers will be wanting. On the other hand, some of
the material has come from the south and in that region gold-
bearing veins and workable placers are known. The materiai
from the ﬁorth and south 1s more or less Intlmately mixzz
intermixed. From thizﬁgonclusion 18 reached that the placer
gold will be so scattered through a large amount of barren

material that it could be extracted only by large compenies

capable of handling an immense amount of gravel at a low cost.



GEOLOGY AND MINERAL RESOURCES OF THE
SOLOMON AND CASADEPAGA QUADRANGLES,
SEWARD PENINSULA, ALASKA

Suggestions to Prospectors for
Placer Deposits.

Stream and Bench Placers | Page 215
On the other hand, the areas where placers have been
mogt extenglively worked have been downstream from the outcrop
of the magsive Bowlk limestone or along the contact of thils

formgtion wlth the Solomon schigt.



GEOLOGY AND MINERAL RESOURCES OF THE
SOLOMON AND CASADEPAGA QUADRANGLES,
SEWARD PENINSULA, ALASKA.

Suggestions to Progpectors for Placer Deposits

Stream and Bench Placers Page 215

The intimate relatlon between many of the rich
placer districts and the limestone-schist contact 1s being
more and more strongly emphasized the more Seward Peninsula

18 studled.



GEOLOGY AND MINERAL RESOURCES OF THE
SOLOMON AND CASADEPAGA QUADRANGIES,
SEWARD PENINSULA, ALASKA.

Suggestlons to Prospectors for Placer Deposits.

Stream and Bench Plaoers Page 215

It has previously bsen pointed out that the Hurrsh
slate 18 g much minersgllized rock, everywhere intersected by
quartz gtrings, some of which are known to be auriferoﬁs.
In areas whers this formation is the country roock placers
are usually found. The best example of this condition 1s
shown by the creek and bénch placers along Bilg Hurrah Creek.
There are, however, some places where this rock is found
but where placers are wanting. It therefore remains to be
provéd.. whether the ébsence of placers 1e real or is only
due to lack of prospecting., On the whole, however, the
Hurrah slate does not seem to bs as lmportant a placer

producer as the limestone-schist contact.
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METHODS AND COSTS OF GRAVEL AND PLACER
MINING IN ALASKA

Methods of Mining, and Conditions.

The remarksble ancient gravel chennel which cuts
the southern vortion of the peninsula from esst to westy,
extending from Fish River slong Casadepayga end Kuzitrin
rivers to Port Clarence, lies at so low a lesvel that the
present streamg have not cut through it to bed rock.
Except where subordinate pay streeks exist in 1t above
the present stream, therefore, the physiographlc con-
ditlons will forbid 1ts gravels being hydraulilcked,
while any other form of ooen cutilng 1s manifestly im-
possible. It has been little explored, and portions of

it may be found rich enough to drift.



