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January 27, 1942
Nome, Alaska

Mr. B. D. Stewart

Cormissioner of lines
Territorial Department of liines
Juneau, Alaska

Dear Mr. Stewart:

. Pursuent to your orders I have made an
examination of the knowr iron deposits in the vicinity
of 3inuk River and herewith present my report thereon,

The purpose of this examination was to
investigate the possipilities of developing commercial
iron ores, therefore the work was limited by these
conditions,

Ainticipating the possibility thet others,
less familure than yourself with the problem might
desire to read this report, considerable extraneous
material has been included,

tespectfully yours,

A. B, Shallit
BUGINTZR -AISAVTR
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PURPQSE OF REPORT

The present investigation hes been brought about
by the increased nsads for iron by the defeng§e industries,
recently established in the Pacific Northwest bscause of the
cheap hydroelectric éower.

Iron deposits in the vicinlity of Sinuvk River on
Seward Peninsule were known prior to 1900. Several United
States Geologlcal Survey parties have covered this district
in their reconncissance work but have not studied these depos-
its in sufficient detall to report on their commercial pos~
sibilities. In order to consider these commercial possibilities,
a field eramination was made between July 26th and September
20, 1941, and the report therson is herewith submitted.

The purpose of thils report is to swmarize thz find-
ings of thisg examination and to meke such recormendations as

these findings werrent.
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CONCLUSTIONS

The results of this investigetion indicate that the ton-
nage-and-grade of iron ore in the Sinuk Rlver deposits is such
thet it cen not he profitabééfexploited under present conditions.
A nore detailed investigatién would prcbably reveal 1mportant
edditional tonnages but not in sufficient amounts to alter this
conclusion,

The residual iron deposits may have resulted from the
surficial enrichment of underlying lodes of asome other metal-
lifereous material; as such they werrant additional prospecting.

| If the nationsal emergency 1s such that iron ore 1is re-
quired on the Pacific Coast regardless of cost, important ton-
nagee could probebly be mede aveileble from these deposits. The
nature of the ore-deposit 1s such that the cost of blocking out
this ore would be relatively ilnexpensive,

RECONMMENDATICNS

Any further investigation of these deposits sﬁould be of
an exploratory nature so that the genesis of the iron ore may
be more fully revealed. When this is known it is believed that
a better estlmate of the probable depth of the deposit will be

suggested and & workable approximation of the iron ore reserves

rade,
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The physical conditions of the deposits are such that
exploratory work could ve carried on to the best advantage by
the use of & bulldozer and a churn-drill.

It would be adviseble that in the event the deposlt is
investigeted for its iron content, exploration be carried far
enough to determicze the poassible existence of other metaliifsr-
ous material 1n depth.

INTRODUCTION

The purpose of this work was to lnvestigate the possibility
of developing commercial iron ore in the Sinuk River area. The
U.8.G.5. have mede some superficiel investigations of thess
deposits but have not attempted to summarize their economie pos-
gibllities. Their reports have beern freely drawn upon and are
herewith acknowledged. The Survey have alsc reported on the
general geology of the Seward Peninsula, and those parts of
thelr reports pertaining to the geology of the Sinuk River arsa
have been freely used.

FXELD WORK
The fleld work on which this report is based was begun

July 26th and completed Septenber 20, 1%4l. The U,S.G.S5. had
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already made a reconnaissance map on & scale of 1 ; 300,000
and 200 foot contour intervals, which included this Sinuk
River area. Since topography was incidental to the ore-
deposits in this study, this U.S.G.S. map wes enlarged with
a pantogreph to 1:31,250 and contours were sketched in at
50 foot intervals. The Gatail mep of the Monareh Group was
made on a scele of 1 inch to 400 feet, and with a contour
Interval of 10 feset. This larger scals wss used in order to
approximate the ore reserves of this Group.

As much time as posgible was spent on a study of the
ore occurrences. The topographlc mapping was completed as
rapidly as possible and with only sufficient accurscy {o
insure the purpose of the atudy. Reconnaissance trips were
made a distance of aboubt fifteen miles from canp, but mwost of
the work was confined %o an ares lesa than five miles in Padi-
us., Rain and fog prevailed through out the entire season mak-
ing it difficult to map.

PUBLISHED REPORTS

The Publications of the U.5.G.2, that deal with the iron

resources of the Sinuk River region are as follows:



TERRITORY OF ALASKA
DEPARTMENT OF MINES

A8sSAY OFFICE

as_Paga 7 -

Mineral Resources of Alagka, Report on Progress of Investigations

in 1914, bulletin 622i, Iron Ore Deposits Near Nome, by HK.M.Eakins

pp 361-365.

Mineral Resources of Alaska, Report on Progress of Investigations

in 1916, bulletin 6621, Lode dining and Prospecting on Seward
Peninsula, by J.B.Mertie Jr.,

LOCATION AND AREA

The area under consideration is situated in the south-
western part of Seward Penlnsula, and about 25 miles north-
west of the city of Nome. It has an area of over fifty square
miles and includes eight known occurrences of iron mineralization.
It is bounded on the north by the junction of Stewart and Sinuk
Rivers and on the south by the junction of Sinuk River and Wash-
ington Creek; the Sinuk River flowing southward through the center
of the region. The western limit is on the divide between Sinuk
River and American Creek; the eastern limit is the divide between

Cripple ltiver and Washington Creek.
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CECGRAPHY

RELITF

Wost of the iron properties are found on the interstreem
ridges having elevations of betwsen 700 and 1000 feet. These
hills are probably the remeins of a dissected, uplifted plateau,
as shown by their accordant summit levels. These sumnlt levels
probably mark a penﬁ;léin, and other lower levels probably
mark later periods of erosion. Besiées the weathering action
of sun, rein and frost, these uplends have been modified by
the action of glaciers formed in the Kigluaik Mountains to
the north,

The mountains north of this area are about 3000 feet in
altitude. The peaks are jsgged and the ridges sharp, and with
stesp sides, (14) Lost of the valleys have their éource in
\glacial cirques and are typically U sheped. Considerable
morainal meterial has been laid down at the ends of these
valleys, which together with the erogional action of the
glacieré has modified the stream drainage.

Between the mountains to the north and the area under
consideration lie the low lands of the Stewart River and Amer-
ican Creek. These may be accounted for by changes due to warping

or by local glaciatvion.

e A " At o P e o B g o P = T . e e o M B = B A W T A B e e B = o

(14) Numbers in parenthesis refer to photographs in appendix,
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Elsewhsere in the area undef conglderation end that south
of it, the hills are broad and rounded and the valleys are wide
and with gently sloping sides,

DRAINAGE

The Sinuk River enters Bering Sea nesar Cape Rodney gbout
30 miles west of Nouie. One of the largest rivers in the southern
part of the Peninsula, it receives the dralnage from the south-
ern slope of the Kigiuaik Mountaiﬁs. The upper part of the river
flows in a south-westermly direction for about fifteen miles,
ﬁut just north of the iron area it is jolned by the Stewart
River and flows in a more southerly Qdirection to the Bering
Sea, The principal tributaries in the iron area are Americen
Creek joining the Sinuk from the west and Washington Cresk
joining it from the sast.

The Sinuk and most of its tributury streams have their
sources in the mountaiuns or high moss covered hilis. The snow
in the glaciers and the 1ce underlylng the moss feed water to
the streams througquut the open season so thet thers is us-
ually considerable water in most of them. Washington Creek
however, and gome of the smaller creeks, are underlain by
limestone and considerable stretches are oftern dry due to

the water running underground. (8).
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ECONCMIC FACTORS

There ls no permanent settlement or even habiteble cabins
in the iron bearing erea., A dilepidated shack on the Galena Lode,
and one on the lNonarch Group could if necessary be repaired. The
nearest mining camp is that of the Oregon Creek litning Company
locgted on Oregon Cresk, tributary from the east to Cripple River
end employing less than five men. A prospector on Willow Orsek,
tributary to Cripple River and southwest of the arsa considered
is the only other person living in this vicinity.

A practically abandoned askimo settlement consisting of a
few dilepidsted shacks is situated at the mouth of the Sinuk
River, about fifteen milesa southwest of the iron area. This is
variougly known locally as Sinuk, Sinook, and Sinrock.

A temporary landing field was built on the Galena Lode
property; about 16 bulldozer-hours would nmake this as good as
the average locel mining camp landing field.

Although it w0ula be possible during high water to bring
a shallow Graft boat up the Sinuk River, the logical method of
transportation aside from alrplene, is by tractor and wagon. (11)
Small volumes of freight could be brought in this way from Nome
for about $50 per ton. lLarge amounts would probebly be landed by

voat at the mouth of the Sinuk and freighted by tractor and vagon

to the srea for considerably less,
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GENERAL GEOLOGY

A description of the geology of the ares under consider-
ation has been Included in various U.S.G.5. publications trest-
ing with the Seward Peninsula,., Thelr findinge have beer incorp-
orated in this more detailed study of the gsology.

SCEISTS

No attempt has been made in mapping tq differentlate the
various kinds of schigtg found in this area. The most comon
kingd 1s the chloritic schist which grades in color from a light
green with little chlorite and considerable quartz and mica to
the dark green rock comnsisting alwmost wholly of chlerite. Iron
oxides derived from the weathering of iron besring minerals
have given the schists in the northern part of this area &n
outstanding brown colored outerop.

The gray or greenish-gray feldspathic schists are the
next most plentiful and are found in the central and western
parts of this area, Albite is the most common feldspar &nd .
guartz and mica usuzlly make up the rock. In places, as on
Americen Creek this schist 1s heavily iron stained and has

been staked as an lron ors.
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Dark gray to black siliceous (graphitic ¢) schist has
been found on the ridge between Sinuk River and Washington
Creek, south of the Galena Lode. This schist is composed
almost wholly of quartz so that some specimens appsar to be
almost a guartzite. Locally this schist is apparently thin
bedded and 1= underlain by chloritic schist and overlain by
limestons,

LIVESTONE

Much of the area mapped as limestone is underlailn by,
and interbedded with, schists. Some of tﬁese achists are so
calcarsous that there 1s some doubt as to whether they should
be classified as schistose limestone or calcarsous schist.

The limestone varies in color from a white to a dark
gray with most of it being light gray to a faintly bluish
gray. It is all highly metamorphossd and so intensely folded
and faulted that it is @ifficult to plot its structure. (6)

No satisfactory evidence has been found as to the age of
thig limestone, but it was believed by F.H.Moffit of the U.S5.G.=5.
to be correlated with the Port Clarence limestone, and therefore
of probable middle Paleozoic age. #

—— e B e o — = e e A S o ot O e ED B A e B e e e e By B A E G e etk e D W D —

#7.5.6.5, bulletin 533, Nome and Grand Central Guadrangle, Page 31.
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SEDIRMENTARY ROCKS

Coal bearing series thought to be of late Mesozoic or
Tertiary age #’;re found on GCoal Creek a tributary to Sinuk
River from the west and in the southern part of the mapped
area. Because of the surface covering of tundra, it is dif-
ficult to define the area occupied by these sediments. How-
ever they do not appear to extend for rmore thap a few hundred
yards along the stream, and less than 2 mile ab right angles to
it. Other sedimentary materizl consists of & conglomerate, clay
beds, and a fine grained altersd extrusive (greenstone?).

Because the coal bearing formation iIg softer than the lime-
stone and schist it 1s less likely to outerop, so that the areal
extent mgy be grecter then indicated. It 1s unlikely that suf-
ficient coegl will be found to juetify ite use as a source of
power for eny local mining operation.

UNCONSOLIDATED DEPOSITS

The surficial depogits shown on the sketch maps consist of
alluvial, ellurial asnd glacial material covered 1n places by
tundra and vegBtation. Some atiempt has been made Yo map the
underlying bedrock formation, but for the most part it is so
effectively ceovered that the contacts cannot be drawn with any

degree of sccuracy.

e A o v i B B e e @ B W P E A N S G S e B O e T A e S e . N P e e P

- # The Gold Placers of Parts of Seward Peninsula, Alaska by

A.H.Brooks and others. U.S5.G.S. bulletin 328, page 5.
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There is some water-lain material, but most of the accum-
ulated rock is composed of zngilar debris resulting from sub-
aerial weathering. It has been brought to its présént vosition
by gravity and by the pushing action of frost. Many glacizl er-
ratics overlay this material and in places it appears to be al-
most wholly morainal.

Large areas of glsclal debris are found in the lower valleys
of the Kiglulak Mountalns. Some of these areas have covered most
of the valley floor, and the present stresams are cutting them
awey and mixing their materials with that of the bedrock errosion.
By water and by ice action tvhlis material is dbrought dowa in the
stream beds and deposited along the banks end shallov: benches. (7)
Glacial erratics are found in most of the high passes indicating
ice action at that elevation. The residual rock masses on sonme
of the higher hills indicate that there wss no recent regional-
glaciation. The Sinuk Valley fay have been occupied by & glacier
with tongues of ice spilling over the low passes, but the entirs
region was not submerged. (12) By damming and by other means this
morainal material has altersd the drainage pattarn; the pew streams
often cutting deep canyons with reversed drainage as shown in the

uppeT reasches of Americen Creck. (16)
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ECONOMIC GEOLOGY

GOLL DEPOSITS

A sanple of veln qusrtz from the Gealena Croup assayed l.2 0z.
silver and 0.02 oz, gold per ton. other samples from the iron stained
limestone &nd from the iron ore 1tself failed to show lmportant
guantities of non ferrous ninerais. The absence of commerclal amounts
of gold in the gossan indicates that there will be even less gold
in @epth. The deposit is such that leaching of the ganéua material
is a predominent factor with subsequent relative enrichment &f
gold in the leached zone. The absence of any amount of quartz
float in the limestons and near the lime-schist contacts points
to an absence of gold bearing quartz veins. The covering of tundra
andlof detrit ;1 naterial, in the vicinity of the intense mineral-
izetion to which the iron deposits are related, cpuld serve effect-
ively to hide gold quariz veins; these if found should be investi-
sated.

Becauss the Sinuk River cuts the same type of schist and
limestope that has been the source of the placer gold of the Nome
aree, 1t is possible that commercial gold placers mey be developed.
Colors of gold have been feported from many localities in this
district. Considerable prospecting was done in the early days but
no active mines are now in operation, The hsavy mantle of residual

and morainzl meterial which hzs not been subjected to the sorting

action of water lesseng the liklehood of finding commerclial placers.
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O0AL DEPOSITS IZ’L

A description of the coal deposit on Coal Creck is taken
from"The Gold Placers of Parts of Seward Peninsula, Alaska",
by A, H. Brooks and others,#

"——-~a small]l area of unaltered sediments, lneluding some coal
beds, occur on Coal Creek--~~A tunnel driven into the west bank
of Coal Oreek across the strike of the coal-bearing strata ex-
posed a numbar of thin seams of coal with beds of white fire clay
between them. It 1s reported----that---zeventeen stringers or
thin seams of coal were sxposed, the thickest of which measures
about 16 inches, and the thinnest about 3 inches.---No enalgsis
hag been made, but the appearance of the coal indicates that 1t
i1s pituminous and of fair quality.---it 1is evident that the
deposit has little if any value on account of the small size

of the beds.----it is not believed that the whole area of coal-
bearing land 1is more than one-hslf of a square milg----,"

WATER POWER

In reviewing the resources of this district the possibilities
of water power should be considered. The northwest branch of
American Creek, the outlet of Glacier lake, the Sinuk River, anc
a spring (9) tributzry to the left limit of Sinuk River between
the Nonarch Lode and the Galena lLode all offer possible water
powsr sltes. No water measursments of these havé been taken, and
it is entirely poséible that a cereful study of them would show
that they couwld not be utilized. In Contemplating vater versus
diesel power, the period during which it could be kept in opera-
tion would have to be comsldered. Ordinarily this period would

o o e B et P i P . e o . o B e oy Sy e e o B Wk e W o o o g e o et ] W e St e e e P e

# U.S.G.S, bulletin 328, pp.83-84
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be limited by the water supply of the stream snd by the climatic
conditions,

The theoretical hydraulic horsepower of this region is
probebly in excess of any demands which might be put to 1t;
but because of the high initiel cost of installation and the
short operating period it is improbable that water power plents
could sucesgfully compete with modern diesel installations. |

ECONOKIC GECOLOGY

IRON DEPOSITS

The pgenesis of the iron deposita is obscured by the cover-
ing of detritus. Negative as well as sfirmative evidence indicates
that the ore has been deposited by near surface solutions circu-
lating along lines of structural weakness in the limestone.

In the previously refered to U.S5.G.S. bulletins, both
kertie end Eakinf mention veins and stockworks of limonite.
Although stvockworks and replaced limestone were seen, the velns
were inaccessable due to sluffing;in the pits and were not ob-
served dufing this examination. Azsuming the existance of these
veins the exposed 1ron ore is a residual concentration of the

surficial material.
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Limonite was observed deposited along such structurel wesk-
nesses e3 the crest of a possibly [issured anticlinal fold,‘tension
cracks, and stockworks., Replacement and deposition was noted par-
rallel to and along the bedding plane of the limestone and along

or near the contact between the limestome and the interbedded

g

gchists. Grackél~breccia ridd conglomerate were also found with
limonite and calcile as the cementing materials., Besides the
structural reiations, the mineraldgical association of pyrolusite
and psilomelane with the limonite points to a deposit of secondary
origin, as these manganese minzrals are always secondary and formsd
under the influence of weathering. These deposits are all of near
surface origin.

Although rasidual iron ore is sometimes derived from the
decomposition of deposits of siderite by ascending waters, the
finding of/éiderite in some of the residual mmterial in these
deposits does not preclude other matuods of formation. Siderite
is found in both epigenetic and syngenetic deposits, 1n fissure
veins, &8 replacement in limestons and in sedimentary rocks as
a product of the sedimentary proceasss,

There is a vossibility that the 1lron ore is only the sur-
face expression of underlying sulphide veins. The presence of

galena on the Galena Lode and of sphalerite in the vicinity of
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the Cub Bear'Lode, a8 vell as a Tew specimens which may be pseudo-
morphs after pyrite, end some celluler meterial is evidence of

this possibility. The gossan of an ore high in iron sulphide is
likely to be especially\por%s and to contain masses of iron stained

quartz Although the gossans in this area are lairly ponus, & mag-

1sc001c examination fails to reveal any amount of guartz,

Iron ores have been formed by concentration by means of
meteoric waters from lean iron formations, Such deposlts are us-
ually interbedded with normal clastic sediments, thé limonite
having been carried from considerable cistances and redeposited
by replacement of the limestone in relatively large quantities.
Evidence agalunst this source of mineraldzation here lies in the
localization of the enriched portions of the various deposits,
the absence of accessory minerals such as magnetite, the un-
favorable climatic conditions, the ebsence of clay, and the general
lack of evidence of normal sedimentation.

Because relatively little prospecting would be necessary to
ghow the true genesis of the ore deposit it is impractical to
theorize too much at this tiwme. From the evidence on hand 1t
appears that although mwany processes niay have taken part in the
formation of these deposits they are essentially surfiicisl en-
richments of underlying structural openings which had been filled

by deposition from agueous solutions.
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The Monarch group consists of 12 claims patented under
Mlneral Survey Mo, 503 and coﬁprising about 240 acres. Thigs
deposit lies on the limestone ridge between Sinuk River and
Washington Creek. The chief deposits of iron ore oceur in 28ps,
one on the east side and one on the west side of the property.(4)
Elgewhere the limestcne 1s more or less iron stained but of too
low a grade to be classed as zn ore.

The entive mineralized area is mentled with residual mater-
ial so that the ore was not seen in place, Wumpereous shafts and
plts were exposed 1o & maximum depth of four feet, but the bed-
rock was covered by sluff,

The observed ore consisted of residual limonite with some
hematite and pyrolusite. In mapping this arsa en ocutline of the-
residual ore material was sketched and surface samples were
taken in order to c¢lassify the different grades of ore., Since
the underlying structure was not seen the mode of mineralization
could only be infengd and ths estimation of the vyrobable tonnage
limited to the observed surficial material.

The structural reletionship was indicated by the stockwork
of thin liwonite velns exposed in the gully below the east ore

body, by the observed cementing of crackle-breccea and by hand
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specimens shbwing cementing of conglomerate and replacement along
the bedding plenes of the limestone. The topographlc control is
enphasized in the zully by the accumulstion of high-grade residual
limonite which may have had its séurce at a higher elevation,

A sample was taken from a 320 foot open cut on the sast gap,
{6) and also compogite sanples from various cuts and pits through-
out the area. These wers all of either surface material or material
which had been thrown out on the surface. As no samples were ob-
tained from the undisturbed veins the character of the ore in then
was not determined.,

Semples previoualy teken by the owaers of the property show
& higher iron content than those taken during this examination,
This may be due to the difference in the material ssmpled, the
place from which the sample was tuken or possibly from leaching
of the dumps during the twenty-five years between sampling., If
the surface meterial has been consldcerably leached since the oripin-
al ssmpling, the average grade of the ore will be higher and the
probeble tonnage increased in like proportion,

Although the area of the residual deposits is fairly well
outlined the dspth has not been shown, However an estimate hes
been made by asswning the average depth shown in the pite. The

average assey velue of the composite sarsiple has been used.
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About 50,000 long tons of ore are estimated aveilable at
30 to 45% irén. About 500,000 tons are svailable averaging 15 to
25% iron. Consider=ble high grade limonite ie seen as specimens
on the surface; howsver ordluery mining methods would greatly dil-
ute the grade of this ors and consliderevls reduction in tonnege
by concentration would be necessary in making up e sultable smelter
product of shipping zrede.

GALENA GROUP - M £2-7¢

The (alena Group consizt of nine unpstented olaims located
about two miles southwest of the lMonarch Group and on the same
ridge, between Sinuk River and Washington Creek. Here, as on the
Monarch, the surface is covered by resldual msterial so that the
ore wes not seen in-place. The same general type of mineralization
appears to have taken place$ the residuel concentration of suffioc-
jial weathéing of swmall limonite bearing stockworks and possible
veins. In one pit limestone was exposed ;n which limonite was ob-
served replaceing the limestone along the bedding planes and as
vein filling in tension eracks. Some fine grained galena occurred
along with the linonite.

At another exposure, along the west gide of the vroperty
at or near a lime-schist contact, a celcite vein was oObserved
containing irregulsr bunches of fine grained galena. A picked
specimen ascayed 1.99% iron, about 10% lead, 1.18 oz. silver

and a %race of gold. Grab semples from three dumps near the
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south end of the‘property showed 9.29%, 39.38%, and 16.17% lron
and 0.025, nii and nil oz. of gold per ton with nil gilver in all.

The average grade of the residual limonite is lower than
that found on the Konerch and the-areal dietribution is much less.
Fresent development work shows less than 100 tore of ore containing
over 30% iron and sbout 16,000 tons of ore containing between 10
and 20% iron with the average content probably nearer the lower
figure,

Mineralizing sgencies here ﬁave affected a considerable area
and prospecting in depth may reveal commercisl bodies of nonferrous
mineral, The presént surface indlcations hoviever, do not warrent
explepation of this prospect with the expectation of desveloping
commercial bodiss of iron ore, 7
sy 57 -

AVERICAN IRON LODE - <7

The American [ron Lode conslsts of four unpatented clains
on the south slope of the valley of American éresk'about two miles
north and west of the Monarch Group. The same type of residual
limonite occurs in zn arsa about 300 by 1200 feet, if a larger area
is covered by the iron ore it is obscured by a covering of veglta-
tion. The occurrence of the iron st the base of a Sméll linestone

ridge end ils relstion to the schist ig shown on the genersl sketch.
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The 1ron here appsars to be of a higher grade than that

found on the Galena Croup, and 1s similar %o the higher grede
material found on the Monarch Group. A surface greb from an
100' trench on the propecty asséyed 37.81% iron, no gold or silver,

The development work consisted of a few pits which may orgin-
ally have been six to elght fest deep but at present are sluffed
to within a few feet of the surface. An estimaite of-a possible
40,000 tong of 26 to 40% iron may be made for the residual material.,
Further prospecting may reveal that the extent of the nineraliza-
tion has been magnefied by hillside creep, and that the ore in place
occurs in a relatively narrow vein with a fairly steep dip, or
as replacenent along the vedding of the limestone. If so, the vein
may show some depth, but the neterial on the down-hill side will
be limited to s thin deposit of residual ors.

It comrerciael iron is ever developed in this district, the
Anerican Creek deposit will warrant Turther attention. No valuable
non ferrous minerals other than manganese were found on this property,
If prospecting in depth below the gossans of other deposits in this

area should reveal commercial ore this prospect would also warrant

exploration.
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CUB BIAR GROUP

The Cub Bear Group includes four unvatented claims along the
limsstone ridge between Weshington Creek and Cripple River. The
usual iron stained limestone and residual limonite wers obsserved
slong the apparent outcrop of a vein. LKertie, in Mineral Resources
of Alasgka 1920, observed that the limonite occurred along the crest
of an anticlinal fold in limestone (1) and suggested that the struc-
tural relations iedicate that the ore had baen deposited from
aqueous solutions circulating along the figsured crest of the fold.
To thils observed structural relationship is added the probable
zone of weakness along or close to the linestone-schist contaects.
Some gravitationsl concentration hes taken place in the gully bew=
low the saddle on which the limonite outcrops,

Outcrop along the limbs of the enticlinme show red znd drown
iron oxides pesrallel to and replaceing the limestone. (2,3). Samples
across a seven foot width everaged 2.2% irom and a prascs of gold.

Some falrly purs specimens of botryoidal and mamrillary
limonite were observed on the dumps of sluffed pits, but the
average grade of the surficial ircn stained material is less than
that of most of the other prospects. A hundred tcns of ore which
might assuy 30-45% iron and about 10,000 tons of 10-20% iron is
all that can be approximated from the surfuce showings. It is doubt—
ful that any conmercial tonnages of ﬁigh grade iron ore will be

developed from this prospect,



TERRITORY OF ALASKA
DEPARTMENT OF MINES

ASBAY OFFICE

ar_Fage 26

I-
LISCELANEOUS TRON PROSEECTS

Residual concentrations of iron are found in several other
localities in the immediate wicinity of the Monarch Group.
L5 53’7%%@ liogul property is situated on the r&dée between Sinuk
River and the head of Washington Creek. Any development work
which might have besn done Las been sluffed in so that only the
residusl muterial wes observed. Iron stained 1imestonef?£e§£§ches
of a few yards in sxtent in several places along two low rildges.
Only a Tew tons of low grade material is indicated from-the sur-
I ace exposures. Samples taken from the surface of the higher grade
materisl assayed 9.60% and 12.41% iron. The usual highly metamor-
phosed condition of the limestone precluded the use of obsgervations
based upon structural evidence, 5?,44
Some prospecting has been done on top of Tub Mountain (13)%*
which 18 about three miles esst cund north of the konarch Group,
end near the junction of American Creek with the Sinuk River.
Iron stained material appears over an area about 200 by 600 feet,
A sample from the bottom of a two foot deep pit in this area assayed
15.38% 1ron, The limestone here was s0 highly altered that no

structural determinations were made, although readings taken

lower on the mountain indicated a limb of a fold.
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A sma)ll highly mineralized srea is found south east of the
Monarch Group on the ridge between Washington Creek and Cripple

River., Grabs,from an area 200 by 600 feet of high grade residgal

!} . .
\Vore,assayed 44.27%b iron. This grades into iron stained limestone

on Iron Creek and appesrs again as seversl enriched areas on the
hill slope boardering Cripple River., Exposuree in the Iron Creek
canyon show a series of iron stained limestones over 100 fest
thick in which appeer thin bands of yellow iron oxides; these
bands replace the limestone along the bedding planzs. A pilcked
specimen of this replaced material asgsayed 12,069% iron, no gold
or silver. If further iron explorgztion ies attempted in this
region, this locality will warrent further investigzation. An
es?imated 12,000 tons of residual ore assaying about 307% iron

is exposed on the surface.

Iron claims have besn staked along the iron stained calcear=-
eous schists exposed on the banks of American Creek, Specimensg of -
thie schist assayed 2.31% iron. A few thin seams of quartz cut
the schist but neither there nor near the limestone contacts was
much mineralization noted. Nothing in this prospect indicates the
possibility of developing commercial iron ore,

A Pairly heavy concentration of residual limonite is found

on the hill between Cripple River and Cleaveland Creek, sast of
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and just outside of the mapped aree. This deposit appears to be
in the liwb of a fold similar to that found om Tub Yountain.

/ Klsewhere through the district boardering the Kigluaik
Mﬁuntains are found iron ateined areas similar to those already
described. In several of these,heavily iron steined schists (16)
as wBll as iron stained limestone were noted, but no areas were
observed to be as heavily iron stained as the Nonarch Group.
Unless thse latter proves of conmercial worth, the others will
probably not be worth considering as a possible source of ironm

Ooreé.,

ORE RESERVES

The following figures are not mccurate measurements of the
ors reserves of this district. They ars approximations commensur~-
ate with the purpose ¢f this revort and are set forth only as
indicative of what more detailed exploration migbt reveal. As
depth factors of less than four feet were used for most of the
estimates, the addition of only a few feet in depth would often
double the following figures. In order to alter thelr present
sconomic significance, however, these estimates would have to be

increased by several hyndred times.
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RESIDUAL~-ORE ESTIMATES

MONARCH GROUP
30 t0 45 % 1rOD.essenrasecseerses 50,000 long tons.

15 $0 25 % 1700e . vaarnneccsssessd00,000 1
GALENA GROUP

30 to 45%il‘onl..l..}“ll'b‘...‘ 100 " 1,

10 $0 20 % 1rON.vsevccvsoassesnas 10,000 o

AMBRTCAN IRON GROIP
20 to A.O%iron.“..l-l.;'....“.. 40’000 " "

CUB BEAR GROUP
30 “bO 45%ironolauooclbloooolooo 100 1 "
10 ﬁO 20% iI‘OH........-.-....... 10’000 " "
./'
MISCELANEOUS
Iogul property
lo to 20%iI‘OD....;.-...--...... 6)00() rt "

Tub Mountain
10 10 20 % 1TOD.cevsvovsroesscnss 8,000 * M

Iron Creek & vicinity
20 t0 40 % 1TOD....e0eesssncesse. 12,000 7 v

lo to 20%iron."'.'.'.ltI.O‘.ll 20’000 " n

These estimates are for long tons of iron ore, not for

tona of metallic iron.
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TRANSPURTATION

Aside from the volume and grade of ore the outstanding
factor governing the possible exploitatlon to these ore reserves
is the cost of transporting the ore to the smelter, To the cost
of moving the ore & distsnce of about 15 miley from the deposits
to the beach is added the cost of placing the ore in the freight-
ere and transpoxting it a distance of at least 2700 miles %o

/ Seatvle. An sdditlonal cherge is involved from the fact that the
open season of navigation 1s only from the middle of June to the
end of October.

Taking advantage of the river beds an ordinary trucking
road could be bnuilt to the veach at a cost of 75,000 to $100,000.
Maintenance costs on such a road would be high and over a long
period railroasl transportation might be chegper,

The owners of the property cleim ten fathoms vf water close
to the beach at the mouth of the Sinuk River and contemplaie ore
bunkers similar to those used on the Great Lekes. In 1938 an iu-
vestigation by the Haroor Commission failed to find any such depth
of water and suggested that freighting between shore and ship would
have to be done, as at Nome, by lighter.

Even though some method of concentration were used to bring
the guality of ore up to a shipping grade, a certaln amount of

gangue neterial would be included which would increase the re-

lative cost of transportation and decrease the unit price pald
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for the ore.

Unleas millions of tons of shipping grade ore ere blocked
out it is doubtful that it can be landed at the smelter for less
than its present market value.

SUMMARY

- In summarizing the findings of this investigation, it must
be borne in mind that the problem nas been considered from a
conmercially practical view point retber than a long rznged
coptemplation of the possible Future value of these deposits.
A more deotalled examination night subseguently alter these find-
ings but it is doubtful if it could be done without benefit of
actual exploration. ; //

The genesis of the iron deposits have not been worked out

in Jetail; but 1t is probeble that the ore hes been deposited by

near suriace solutions circulatioxr along lines of structural

weakness in the limestone. It is also poseible that the iron is

‘?ﬁééfiﬁra surface expression of an underlying sulphide lode. All

of the exposed ore is of a residual nature so that no saniples
were obtained from ths undisturbed material, nor was it possible
to study the occuryé;ce of the veins in vlace,
Several hundred tons of high grade limoniteiiggscattered over
the surface of the Konarch Group which is the most promising

property. If the grade of the ore was brought to 30 to 45 % iron
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about 50,000 tons of ore would be imnediately available. About
500,000 tons of ore assaying about 15 to 25 % iron 1s also avail-
able on this propsrty. Some increase In grade c&uld be effected
by concentration. Smaller amcunts of similar grede ore ere avall-
able ut the otiher properties in this wicinity.

Some sulphide minerals were fownd but under conditioans which
d4id not justify predictions of primary metalllferous deposits in -
depth. Sufficient awounts of other valuable minerals were not

found with the limenite to justify exploration Tor other than

iron.//

' No estimates of the Probable Ore have been made zs the
limitations of the exanination allow such varience in this
figure that it would be of little value. A relativly inexpens~
ive prospectiag campaign could expose the possibilities of develop-
Ing important tonnages of Frobable Ore. ifith the eXposuie of the
undisturbed veins & better understanding of the genesis of the
ore would be possible and an estimate of the Poasible Ore could
be made.

Under more fevorable geographic conditions this district
would warrant thorough additional in¥estigation of not only the
suPficia)l deposits, but of the possible mineral resources in
depth, The presenl examination has failed to reveal sufficlently

irportant tonnagzes of iron ore to justify immediate exploitation,
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Superficizl ssmpling indicates that even tho large tonpnages of
ore might be mzde available in the future, they would reguire
concentration,

The most detrinental factor bo the exploitation or even
exploretion of these depositd is the cost of transporting the
ore or concentrstes from the mine to the smelter. With millionse
of tong of hiszh grade iron ore essily minable, and with & large
capltal outlay, it is conceivable that even under the present
aconomic snd physical conditions iron ore might be mined and
transported to the Pacific Coast at a orofit. The results of this
investigation lowever, 4o not warrant the expectetion of such
lerge ‘tonnages of iron ore, and leave as the only commercial
reason for further exploration, the possibility of finding

metalliferous deposits i depth.
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ASSAY RESULTS

Samples taken by tre writer were assaysd at the Nome Assay
Office of the Territoriael Depertment of lines, . Aside from the
assays shown in the body of this repoxrt, gualiltative tests were
mads to confirm the results of analyses from other sources., The
general agreement of these results precluded the necessity of
detailed analysis. These were used in computing the tonnage and
grede of ore at the various proverties. Lost of the samples were
taken as surface gravs, and are sduittedly valueble onlg as es~
timates 1lndlcative of surfece values with 1little regard to depth,
It is felt however that they do meet the requirements of this
exemination and as such sre used as the basils Tor the conclus~
ions found in this report.

Henry M. Eakin, in '"Mineral Resources of Alaska, 1914
U.3.G.5, Bulletin 622" writes in t'eference to work done on the
Monerch Group, "Two samples itaken dby the writer one from an
open-cut at the east margin of the deposit and the other a com~
posite sanple fror-a line of open-cuts 400 feet long across its
center were found to contaln 53 and 55 per cent of metalllic iron,
respectively. The complete analysis of the composite sample, which

is probecbly feirly representative of the whole deposit, is as follows:



- TERRITORY OF ALASKA v
DEPARTMENT OF MINES

Assay OFPFICE

Ar__Page 35

810 5.53 41 0 1.34 Fe O 78,30 Ng0 0310 Ca0 1.97
2 23 R 3

H 010.40 €0 1.10 TiO nome P O 0.13 S trace 1}nO 1,27
2 2 2 25

BeO trace Total 100.24%. The iron, mangenese, phosphorus, and

sulphur contents of the ore calculated from this analysis, are

as follows; Fe 54.81, Mn 1.06, P 0.0357, S trace.”

. A sarple submitted by Charles ligch, one of the owners of

Sg'gge Vonarech Group, to Lewis and Walker, Assayers and Chemlsts, at

Los ingeles, was assayed January 7, 1941 with the following results:

Iron, 30.%05, Silica, 3.14%, Phosphorus, 0.1%h, Mangsnese, 0,3%.
oting from a report written by the above mentioned Charles

Esch, dated June 1938:

"The following will show the results of tests mads on the ore:
Iron ore 1 Ore # 2 Ore # 3 Ore #4 Ore #5 Ore #6

51lica 2,14 8.64 3.85 4,82 0.20 2,70
Iron 58,76 53,92 59.86 57.55 27.19 158.29
hengeness0;44 0,74 0.38 0,75 0,90 11,22
Phosphorus,026 0.022 0,010 0,015 0.004 0.17

Description Iron  Phos. Mangan., Silica Lime
41 53.88 0,047 0.83 7.07  —-m
# 2 45,34 0.049 0,89 4.15 ———
# 3 34.76 0.038 0,92 1.00 23,0 "
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SKETCH MAYS

SOTUK RIVER IRON ORE TEPOSITS

As mentioned in the body of this rsport, under the heading
"Field Work", this sketch is based on a U,5.3.S. reconnaissance
mape In changing the scale from 1:500,000 and 200 foot interval
to 1:31,250 and 50 foot interval a few minor topographic details
were altered to fit in witd the new scele; in general however,
the original topography was eccurate, The smaller interval &llowed
for wore structural debails to be shown and formed a basis for
plotiing the geology in some detail. Some points were plotted by
plane table and aliduade; so mueh foggy weather was sncountered
thattte work was coripleted using an gneroid and by more sketching -
than the scale of the map warranted.

The entire geology of the region wes included in the U,5.G,.S.
map under undifferentizted metamorphic rocks. This sketch differ-
entiates thelimestone from the schists and indicates the position
and reletive size of the iron bearing areas., Under surficial de-
posits are included morainal, alluvial spnd slluvial materiel,

A Short and lkason mining dip needls was used in testing for
the occurrance of magnetic lron. Tests were made over most of the
outerops but without positive results. This was in accord with
the visual examination which failed to reveal any strongly magaetvic

minerals,
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MONARCH GROUP IRON DEPOSITS

Control points for this sketch were claim commers of Mineral
Suévey 503, Plans table, alidede and stadia were originally used,
but so much foggy weather was encountered that this sketch was
also completed by aneroida znd pacelng. The ten foot contour in-
terval indicates a greater accuracy than sketching by aneroid and
paceing allows, but considering the oriéinal control points and
stadia work, it was felt that the work was sufficiently accurats
for ths purpose for which it was intended, and that a larger in-
terval womld fall to show the topography in sufficient detail,

An orlginal elevation was assumed by approximetion from the 200
foot interval U.S.G.S. map.

The geologic contacts are of course only as accurate as
the topography. The plotting of the sehist-limestone-surficial
contacts ﬁ;%é handicapped by the covering of ve%;%able natter.

As in the Sinuk River Iron Ore Deposlits sketch, the continuvation
of the bedrock formations under the surfieial material could
often be infered, but the epproximate boundarises of the surficial
materlal ﬁ%%fplotted as i%;actually sppearsd. In both sketches,
smell deposits of interbedded schists may occur in the limesions
but due to tre residual nature of the material were of a neces-

sity plotted as limestone. For the most part these schists were

of a calcareous nature,
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The iron ore was &ll of a residual nature 80 that accurate
plotting would involve a greater degree of sampling than the
survey warranted. It was poasible, however, to approximate the
grade by the color, and this basis was used in establlishing the
boundaries of the different gradss as shown on this sketch. As
ne definate cut-cff line could be drewn, these boundaries were
only aporoximate. The tonnage estimates were based upon the depth
as well as the areal extent of the deposits, and as the depths
used varied with the approximete depths shown in various pits,
the bounderies of the grades of ore shown on the sketch wre

sufficiently accurate,
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SINUK RIVER IRCN ORE DEPOSITS, Photographs

CUB BEAR, showing
east 1imb of anticline

No ./

CUB BEAR, showing limonite replacement and filling along bedding
planes of limestone. West limb of eaticline.
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Monarch Lodes from
north side of Sinuk
River. Fast and west

£EapSe.

Monarch Group,
east gap saddle

Highly metamorphosed
limestone near lonarch
Group.
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Sinuk River,
granite boulders
from Kigluaik
Mountains.

Dry creek-bed of
Washington Craek,
granite glacial
erratice on lime-
stone bedrock,

Cold-spring, left
1imit Sinuk River
below Monerch

Group Iron Lodes.
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Base camp,Sinuk
River iron survey.

o-/l

Freighting by tractor and
rubber-tired trailer.

"Stone House"™, a schist errosional
monument on ridge between Penny
and Cripple Itiver.
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L == SINUK RIVER IRON ORE DEPOSITS, FPhotographs,

Kigluaik Nountaine in background, Sinuk River left fsresround,
Tuballountain right forsground.

0. /73

m lMonarch ILode.

Looking north-sest towsrd Kigluaik liountains
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SINUK RIVER IRCN ORE DEPOSITS, Photogrephs.

In the Kiglualk Mountains,

0.

Canyon near head of Americaen Creek causad by Kigluaik Mountain
woraine damming original drainegé.
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CONCLUSIONS

The results of this lnvestigation indicate that the ton-
nage-and-grade of iron ore in the Simuk River deposits is such
that it can not be profitably exploited under present conditlions.
A more detailed investigation would probably reveal important
additional tonnaeges but not in sufficient amounts to alter this
conclusion.

The regidual iron deposits may have resulted from the
surficial enrichment of underlying lodes of some other metal-
lifereocus material; as such they warrant additional prospecting.

RECOMMENDATIONS

Any further investigation of these deposits should be of
an exploretory nature so that the genesis of the iron ore may
be more fully revealed. When this is knovn it.is believed that
& better estimate of the probable depth of the deposit will be
suggested and a workable approximation of the iron ore reserves
made.

The physicsl aonditions of the deposits are such that
exploratory work could be carried on to the best advantage by
the use of a bulldozer and a churan-drill.

It would be advisable that in ?he event the deposit is
investigated for its iron content, exploration be carried far
enough to determine the possible existence of other metallifer-

ous material in depth.



INTRODUCTION

LOCATION AND AREA

The erea under consideration is situated in the south-
western part of Seward Peninsgula, and abocut 25 miles noxrth-
west of the city of Nome. It has an area of over fifty square
miles and includes eight known ocecurrences of iron mineralization.
It is bounded on the north by the junction of Stewart and Sinuk
Rivers and on the south by the Junetion of 8inuk River and Wash-
ington Creek; the Sinuk River flowlng southward through the center
of the region. The western l1imit is on the divide between Sinuk
River and American Creeck; the esstern limit is the divide between
Cripple River and Washington Oreek.

GEOGRAPHY

RELIEF

Most of the iron properties are found on the interstream
ridges having elevations of between 700 and 1000 feet. These
hills are probably the remeins of a dissected, uplifted plateaun,
as shown by their accordant summit levels. These summit levels
probably mark a pengﬁlain, and other lower levels probably
mark later periods of erosion. Besides the weathering action
of sun, rgin and froet, these uplands have been modified by
the action of glaciers formed in the Kigluaik Mountains to
the north.

ECONQMIC FACTORS

& temporary lending field was built on the Galena Lode
property; about 10 bulldozer-hours would make this as good as

the average local mining camp landing field.

-2 -



Although it would be possible during high water to bring
a shallow draft boaﬁ up ‘the Sinuk River, the logical method of
transportation aside from airplane, is by tractor and wagon. (11)
Small volumes of freight could be brought in this wey from Nome
for about $50 per ton. Large amounts would probably be landed by
boat at the mouth of the Simuk and freighted by tractor and wagon
to the area for conslderably less.

ECONOMIC GEOLOGY

IRON DEPOSITS

The genesis of the iron deposits is obscured by the cover-
ing of detritus. Negative as well as affirmative evidence indicates
that the ore has been depesitad by near surface solutions circu-
lating along lines of structursel weskness in the limestone.

In the previocusly referred to U.S.G.S. bulletins, both
Mertie and Eakin mention veins and stockworks of limonite.

Although stockworks and replaced limestone were seen, the veins
were inaccéssable due to sluffing in the pits and were not ob-
served during this examination. Assuming the exdstance of these
veilns the exposed iron ore is a residual concentration of the
surficlal material.

Iimonite was observed deposited slong such structural weak-
nesses as the crest of a possibly fissured anticlinal fold, tension
cracks, and stock warks. Replacement and deposition gzégﬁoted par-
rallel to and along the bedding plane of the limestone and along
or near the contect between the limestone and the interbedded

schists., Crackdé-breccia and conglomerate were also found with
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limonite and calcite as the cementing materials. Besides the
structural relations, the wineralogicel association of pyrolusgite
and psilomelane with the limonlie points to a deposit of secondary
origin, as these mangenese minerals are always secondary aud formed
vnder the influence of weatheripng. These deposits are all of near
surface origin.

Although residual iron ore is gsometimes derived from the
decomposition of deposits of siderite by ascending waters, the
Pinding of slderite in some of the residual material in these
deposits does not preclude other methods of formetion. Sidexite
is found in both epigenetic and syngenetic deposits, in fissure
veins, as replacement in limestone and in sedimentery rocks as
8 product of the sedimentary processes.

There is a possibility ‘that the iron ore 1s only the sur-
face expression of underlying sulphide veins. The presence of
galena on the Galena Lode and of sphalerite in the vieinity of
the Cub/:?..iedi; , 88 well as a few specimens which may be pseudo-
morphs after pyrite, and some cellular material is evidence of
this possibility. The gossan of an ore high in iron sulphide is
likely to be egpecially porous and to contain masses of iron atained
guartz. Althcugh the gossans in this area are fairly porous, a megascopic
examination fails fo reveal any amount of quartz.

Iron ores have been formed by concentration by means of
meteoric waters from lean iron formations. Sueh deposits are us-
ually interbedded with normal clastic sediments, the limonite
having been carried from considerable distances and redeposited

by replacement of the limestone in relatively large quantities.
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Evidence against this source of mineralization here lies in the
localization of the enriched portions of the various deposits,

the absence of accessory miperals such as magnetite, the un-
Pavoreble climatic conditions, the absence of clay, and the general
lack of evidence of normal sedimentation.

Because relatively little prospecting would be necessary to
show the true genesis of the ore deposit it is impreectical to
theorize too much &t this time. From the evidence on hand it
appears that although many processes may have taken part in the
formation of these deposits they are essentially surficial en-
richments of uwnderlying structural openings which hed been filled
by deposition from agqueous solutions.

MONARCH GROUP

The Monerch group cousists of 12 claims patented under
Mineral Survey No. 503 and comprising about 240 acres. This
deposit lies on the limestone ridge between Sinuk River and
Washington Creek. The chief deposits of iron ore occur in geps,
one on the eagt side and one on' the west side of the property.
Elsevhere the limestone 1s more or less iron stalned but of too
low grade to be clessed as an ore.

The entire minerelized aresa is mantled with residual mater-
ial so that the ore was not seen in place. MNumereous shafts end
pits were exposed to a maximum depth of four feet, but the bed-
rock was covered by sluff.

The observed ore consisted of residual limonite with some

nematite aund pyrolusite. In mapping this ares an outline of the
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residual ore material was sketched and surface samples were

taken in order to classify the different grades of ore. Since
the underlying structure was not seen the mode of mineralization
could only be inferred and the estimation of the probable tonnage
limited to the bbserved surficial material.

The structural relationship was Indicated by the stockwork
of thin limonite wveins exposed in the gully below the east ore
body, by the observed cementing of crackle-breccia and by hand
specinens showing cementing of congolomerate and replecement along
the bedding planes of the limestone. The topographic control is
emphasized in the gully by the accumilation of high-grade residuel
limonite which may have had its source at a higher elevation.

A gample wes taken from & 320 foot open cut on the east gap,
and also composite samples from various cuts and pits through-
out the area. These were all of either surface material or material
which had been thrown out on the surface. As no samples were ob-
tained from the undisturbed veins the character of the ore in them
was not determined.

Sanples previously taken by the owners of the property show
& higher iron content than those taker Quring this examination.
This may be due to the difference in the material sémpled, the
place from which the sample wes taken or possibly from leaching
of the dumps during the twenty-five years between sampling. If
the surface materisl has been consilderebly leached since the origin-
el seampling, the average grede of the ore will be higher and the
probable tonnage increased in like proportion.

Although the aree of the residual deposits is fairly well
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ontlined the depth has not .been shown. However an estimate has
been made by assuming the average depth shown in the pits. The
average assay yalue of the composite sample has been used.

About 50,000 long tong of ore are estimated available at
30 to 45% iron. About 500,000 tons are availsble averaging 15 to
25% iron. Considerable high grade limonite is seen as specimens
on the surface; however ordinary wining methods would greatly dail-
ute the grade of this ore and consideraeble reduction in tonnage
by concentration would be necessary in making up a suitable smelter
product of shipping grade.

GALENA GRQOUP

The Galena Group consist of nine unpatented claims located
sbout two miles southwest of the Monarch Group and on the same
ridge, between Sinuk River and Washington Creek. Here, as on the
Monarch, the surface is covered by residual materisel so that the
ore wa8 nol seen in-place. The same general type of mineralizetion
appears to have taken place, the residual concentrstion of surfic-
ial weathering of small limonite bearing stockworks and possible
veins. In one pit limestone was exposed in which limonite was ob-
served replacing the limestone along the bedding planes and as
vein filling in tension cracks. Some fine grained galena occurred
elong with the limonite.

At enother exposure, along the west side of the property
at or near a lime-schist contact, a caleite vein was observed
containing irregular bunches of fine grained galena. A picked
gpeclmen assayed 1.99% iron, about 10% lead, 1.18 oz. silver

and a trace of gold. Grab samples from three dumps near the
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south end of the property showed 9.29%, 39.38%, and 16.17% iron
end 0.025, nil and nil oz. of gold per ton with nil silver in all.

The average grade of the residual limonite 18 lower than
that found on the Monerch and the areal distributlon is much less.
Present development work ;hows less than 100 tons of ore econtaining
over 30% irom and about 10,000 tons of ore containing between 10
and 204 1iron with the average content probably nearer the lower
figure.

Mineralizing agencies here have affected a considerable area
and progpecting in depth may reveal commerciael bodies of nonferrous
mireral. The present surface indications however, do not warrant
exploration of this prospect with the expectation of developing
commercial bodies of iron ore.

AMERICAN IROCN LODE

The American Iron Lode counsists of four unpatented claims
on the south slope of the valley of American Creek about two miles
north and west of the Monarch Group. The same type of residual
limonite occurs in an area sbout 300 by 1200 feet, if a larger area
18 covered by the 1lron ore it is obscured by a ecovering of vegita-
tion. The occurrance of the iron at the base of a small limestone
ridge and its relation to the schist is shown on the general sketch.

The 4iron here appeers to be of a higher grade than that
found on the Galene Group, and is similar to the higher grade
material found on the Monarch Group. A surface grab from an
100! trench on the property sssayed 37.81% iron, no gold or silver.

The development work consisted of a few pits which may orgin-

ally bave been six to eight feet deep but et present are sluffed
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to within a few feet of the surface. An estimate of a possible
40,000 tons of 20 to 4% iron may be made for the residual materiel.
Further prospecting may reveal that the extent of the mineraliza-~
tion has been magnefied by hillside creep, and that the ore in place
occurs in e relatively narrow veln with a fairly steep dip, or

as replacement along the bedding of the limestone. If so, the vein
may show some depth, but the material on the down-hill side will

be limited to a thin deposit of residuval ore.

If commercial iron is ever developed in this district, the
Awerican Creek deposit will warrant further attention. No valuable
non ferrous minerals other than mangenese were found on this property.
If prospecting in depth below the gossans of gther deposits in this
area should reveel commercial ore this propsect would also warrant
exploration.

CUB BEAR GROUP

The Cub Bear Group includes four unpatented c¢leims along the
limestone ridge between Washington Creek and Cripple River. The
usual iron steined limestone and residuwal limonite were observed
along the apparent outcrop of a vein. Mertle, in Mineral Resources
of Alaska, 1920, observed that the limonite ocecurred along the crest
of an anticlinal fold in limestone and suggested that the struc-
tural relations indicate that the ore had been deposited from
aqueous solutions circulating along the fissured crest of the fold.
To this observed structural relationship is added the probable
zone of weakness along or close to the limestone-schist contacts.
Some gravitational concentration has taken place in the gully bve-

low the saddle on which the limonite outerops.
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Outerop along the limbs of the anticline show red and brown
iron oxddes parallel to and replecing the limestone. Semples
across a seven foot width averaged 2.2% iron and a trace of gold.

Some falrly pure specimens of botryoidal and mammilliary
limonite were observed on the dumps of sluffed pits, but the
average grade of the surficial iron stained materisl is less than
that of most of the other prospects. A hundred tons of ore which
might assay 30-45% irorn and about 10,000 tons of 10-20% iron is
all that can be approximated from the surface showings. It is doubt-
ful thet any commerciel tonnages of high grade iron ore will be
developed from this prospect.

MISCELLANEQUS IRON PROSPECTS

Residual concentrations of iron are found in several other
localities in the immediste vieinity of the Monarch Group.

The Mogul propexrty is situeted on the ridge between Sinuk
River and the head of Washington Creek. Any development work
vhich might have been done has been sluffed in so that only the
residual materiel was observed. Iron stained limestone appears in
petches of a few yards in extent in several places along two low ridges.
Only a few tons of low grade materiel is indicated from the sur-
face exposures. Samples takeun from the surface of the higher grade
meterial essayed 9.60% and 12.41% iron. The usual highly metamor-
phosed condition of the limestone precluded the use of observations
based upon structural evidence.

Some prospecting has been done on top of Tub Mountain
which is about three miles east and north of the Monarch Grouwp,
and near the Jjunction of American Creek with the Sinuk River.
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Iron stained material appears over an area about 200 by 600 feet.

A sample from the bottom of a two foot deep pit in thie aresa assayed
15.38% iron. The Limestone here was so highly altered that no
structural determinations were made, although readings taken

lower on the mountein indicated a limb of a fold.

A small highly mineralized area is found south east of the
Monareh Group on the ridge bvetween Washington Creek and Cripple
River. Grabs, from an area 200 by 600 feet of high grede residual
ore, assayed Hh.27% iron. This grades into iron steined limestone
on Iron Creek and appears again as several enriched areas on the
hill sldpe boardering Cripple River. Exposures in the Iron Creek
cenyon show a series of irom stained limestone over 100 feet
thick In which appear thin bands of yellow iron oxides; these
bands replace the limestone along the bedding plenes. A picked
specimen of this replaced material assayed 12.69% iron, no gold
or silver. If further iron exploration is attempted in this
region, this locality will werrant further investigation. A4An
estimated 12,000 tons of residual ore assaying sbout 30% iron
is exposed on the surface.

Iron claims have been staked elong the iron stained calecar-~
eous schists exposed on the banks of American Creek. Specimens of
this schist assayed 2.31% iron. A few thin seams of quartz cut
the schist but neither there nér near the limestone contacts was
much mineralization noted. Nothing in this prospect indicates the
possibility of developing commercial iron ore.

A fedrly heavy concentration of residual limonlte is found

on the hill between Cripple River and Cleaveland Creek, east of
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and Just outside of the mapped area. This deposit appears to be
in the limb of a fold similer to that found on Tub Mountain.
Elsevhere through the district boardering the Kigluaik
Mountains are found iron steined areas similar to those already
deseribed. In several of these, heavlily iron stained schists
as well a8 iron stained limestone were noted, but no areas were
observed to be as heavily iron stalned as the Monarch Group.
Unless the latter proves of commercial worth, the others will
probably not be worth consldering as & posaible source of iron

ore.,

ORE RESERVES

The following figures are not accurate measurements of the
ore reserves Oof this district. They are approximations commensur-
ate with the purpose of thie report and are set forth only as
indicative of what more detailed exploration might reveel. As
depth factors of less than four feet were used for most of the
estimates, the addition of only & few feet in depth would often
double the followlng figures. In order to elter their present
economic significance, however, these estimates would have to be

increased by several hundred times.
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RESIDUAL-ORE ESTIMATES

MONARCH GROUP
30 to 45 % iroh.ssesosesvass. 50,000 long tons.

15 £0 25 % 1ronssccosersssvas 500,000 " "

GALENA GROUP
30 'bO hs%ironnbaobo-soo--ao 100 " "

10 0 20 % irONeesescsscsases 10,000 " u

AMERICAN IRON GROUP
eoto ho%ironoovoonaaooloon m,ooo " "

CUB BEAR GROUP
' 30 to l"s%ironIOCOOOOAOOICOC loo t b

10 0 20 % 1rODisoeonncseases 10,000 “

MISCELLANEQUS
Mogul. property
10 0 20 % iroBicseceosecnnss 5,000 " "

Tub Mcuntein
lO toeo% iron...&.blOQOOIQQ 8’000 " fl

Iron Creek & Vieinity
20 to 40 % 1ron..i.ceeeeeses. 12,000

lO to 20% iron.l“d.a.‘.o.‘.‘ 20’000 t "

These estimates are for long tons of iron ore, not for

tons of metallic iron.
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SKETCH MAPS

SINUK RIVER IRON ORE DEPOSITS

As mentioned in the body of this report, under the heading

"Field Work", this sketech is based on a U.$5.G.S. reconnaissance msp.

In changing the scale from 1:500,00 and 200 foot interval to 1:31,250

and 50 foot interval a few minor topographic details were altered to fit
in with the new scale; in general however, the original topography was
accurate. The smaller interval allowed for more structural details to

ve shown and formed a basis for plotting the geology in some detail. Some
points were plotted by plane table and alidade; so much foggy weather was
encountered thet the work was completed using an aneroid and by more
sketching than the scale of the map warranted.

The entire geology of the reglor was included in the U.S.G.S.
mep under undifferentisted metamorphic rocks. This sketch differentiates
the limestone from the schists and indicates the position and relative
slze of the iron bearing areas. Under surficial deposits are included
morainal, alluvial and elluvlal material.

A Short and Mason mining dip needle was used in testing for
the occurrance of magnetic iron. Tests were made over most of the outcrops
but without positive results. This was in accord with the visual exan-

ination which failed to reveal any strongly magnetic minerals.

MONARCH GROUP IRON DEPOSITS

Control points for this sketch were claim corners of Mineral
Survey 503. Plane table, alidade and stadia were originally used, but
so0 much foggy weather was encountered that this sketch was also completed

by anerold and pacing. The ten foot contour interval indicates a greater
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accuracy than sketching by aneroid and pacing allows, but considering

the original control points and stadia work, it was felt that the work
was sufficiently accurate for the purpose for which it was intended,

and that a larger interval would fail to show the topography in sufficient
detail. An original elevation was assumed by epproximaetion from the 200
foot interval U.S.G.S. map.

The geologic contacts are of course only as accurate as the
topography. The plotting of the schist-limestone-surficial contacts
was handicapped by the covering of vegetable matter. As in the Sinuk
River Iron Ore Deposits sketch, the continuation of the bedrock formations
under the surficial material could often be inferred, but the approximate
boundaries of the surficial material were plotted as they actually
appeared. In both sketches, smell deposits of Interbedded schists may
occur in the limestone but due to the residusl nature of the material
were of a necessity plotted as limestone. For the most part these schists
were of a calcareous nature.

The iron ore was all of a residual nature so that accurate
plotting would involve a greater degree of sampling than the survey
wvarranted. It was possible, however, to approximate the grade by the
color, and this basis was used in establishing the boundaries of the
different grades as shown on this sketch. As no definite cut-off line
could be drawn, these boundaries were only approximate. The tonnage
estimates were based upon the depth as well as the areal extent of the
deposits, and as the depths used varied with the approximate depths
ghown in various pits, the boundaries of the grades of ore shown on the

sketch are sufficlently accurate.

-15-



