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LYAMIKATION OF THL SIKUK IRON DEPOSITS
SEWARD PENINSULA, ALASKA

BY

John J. Hulliganl/

With a Section by Harold D. Hass

AESTRACT

The Sinuk iron deposits are outcrops and residual concentrations of
botryoidal and loosely cellular limonite and goethite about 25 miles north-
west of KNome on the Seward Peninsula, Alaska. The iron rminerals occur
it a belt of metalimestones south of the Stewart River and are rost abun-
dant in the zrea between the headwaters of Cripple River and the hills
on the west side of the Sinuk River. The surface concentrations have
been estimated to include in excess of €G0,000 tons of rock containing
10 to 45 percent iron and about 0.005 percent manganese dioxide in a linme-
stone gangue,

The botryecidal and wammillary linonite of the Sinuk deposits resem-
bles raterial found on known sulfide outcroppings in the Seward Peninsula
area. The Sinuk and similar iron deposits of the Seward Peninsula differ
frow the usual gossans; boxwork structure ig absent or very rare and typi-

cal oxides derived from sulfide deposits are scarce. However, sulfide

zirerals occur in the Sinuk area and analyses of the elements associated

1/ Hipe examination and exploration engineer, Area VII1 Mineral Resource
Uffice, Bureau of Hines, Juneau, Alaska -

Work on manuscript completed April 1965.




5
with the iron oxides suggest that the Sinul iron deposits overlie ceposits
of lead and zinc sulfides with sorie copper and silver and little or no
gold. The deposits occur in limestones and are roughly alined along crenu-
lated anticlines that strike about N 10° ¥, No estinate of the grade and
extent of the prirary deposits was possitle.

INTROLUCTION .

The Sinuk iron deposits {(fig. 1) have been of perennial interest

to groups interested in the development of mineral industries on Seward
Peninsula, Alaska although generally they are considered to be too small
either to constitute an important national reserve of iron or to attract
capital as an iron mining venture. The interest centers on evidence sug-
gesting that the deposits may be gossans or “iron hats" capping sulficde
bodies. Thiis report is a compilation and interpretation of information
on the Sinuk iron deposits. 1In addition to the results of a Bureau pre-
limicary exarination, it includes sawple analyses data originally furnished
by early prospectors, descriptions of the deposits by various Geological

Survey geologists, and ore reserve calculations by the former Department

of lines, Territory of Alaska.
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Acknowlecgment is made to the Dividion of Yines and Minerals, Depart-
ment of Natural Resources, State of Alaska, for ore reserve estinates,
and to beth the Division of lines and Minerals and Livision of Lands feor
data on claim cwnership. Acknowledgment is rade to the Bureau of Land

Fanagement for data on patented claims; and to the Geological Survey for
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acrial photographs, bLase rmaps of the area, and the bulletins listec in the

bibliography anc guoted ir this report.

LOCATICN AND ACCRLSSILILITY

The Sinuk iron deposits are on the Seward Peninsula, Alaska about
25 miles northwest of home and about 14 wiles inland from the Eering Sea
coast. The principal prospects are south of the Stewart River between
the headvaters of Cripple River and the hills west of the Sinuk River
(fig. 2). The ususal neans of access is by the nowe-Teller road which
passes near the Cub Bear and Calena prospects. The road starts from Xowe,
is gravel surfaced, and has been corpleted to the Sinuk River. Tracked-
type tracters or other vehicles designed for Cross—country travel are
esscntial if transportation is required between the various Cepesits in

kY

the Sinuk

bt

Ton area. Crdinary four-wheel—-drive trucks could travel over

part of the area, but would Le of lirited use unless trails were constructes.

FROPERTY ANL OWNEERSEIP
Thirty-five or more claizs have been held at various tires since the
discovery of the Sinuk iron deposits; twelve of these were patented. In

recent yzars no assessment work has lLeen recorded for any of the unpat-

ented claims. o one was found in possession when the deposits were

"3

exanined. The names and approxinate locations of claims known to have
been Leld in the area are shown in fizure 2. All the patented clains are

on the Monarch prospect. Table 1 lists the patented claims and their

owners, ii known.
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ed lode clairs, Monarch group, Sinuk iron deposits

Mineral

Kame Survey Cvmer

i No.

Honitor ) Irene E. Esch
Tiger ) Do.
Discovery ) To.
surora ) Lo.
Independcence ) 503 tazel Campbell
o, 1 S. of Discovery b} 0.
Tower ) Lo.

Iron ) Unlnown

iast Chance ) Do.

no. 1 SW of Discovery ) Lo.
Lvening ) Do.
Yeystone ) Do.

tnekilled, ==
rome and Teller vi

A hich propertion

LABOR SLFPLY AND LIVING COWLDITIONS
miskilled, and sone skiiled labor can be obtained from
th populations of abtout 2,30G and 20U, respectively.

of the population is available for employment oving to

the unfavorable conditions affecting gold mining and the lack of other

industry in the ar
cluding grocery an
high schools, chur
and restaurant acc
There is no h
shelter is a dllap
Light uniusulated
he towed by tracto
and give ample she

insulated tuilding

ea. Yost community services are available ir Xome in-
¢ hardware stores, garages and repair shops, grade and
ches of most denominations, a theater, three hotels,
ormocations. There are two general stores in Teller.
ousing on or mnear the Sinuk iron deposits; the only
idated 8- by 12- foot frame cabin on the Galena cleirms.
frame cabins, or tents, usually shidmounted so they can
r from place to place, are cormonly used in the area

lter during the summer field season. Sulistantial well-

s would be needed for year-round operation.



CLIMATE AND WATER SUPPLY
The climate is typically sub-Artic. The sutmer field season extends
from June through September. Occasioral freezing weather or snow may be
expected at any time during this period, particglarly in early June or
late September. During the remainder of the year, freezing weather pre-
vails although there may be warm spells. Weather data for Nome, Alaska
is in table 2.

TABLE 2, - VWeather data,l/ home, Alaska

Average annual temperature . . . « « o« o & o o o o o« o « o « « + « 26.3°F
Average total annual precipitation . . .. . . ¢ 4 4 + o o « o . - 18.7 in.
Average total annual snowfall . . . . . . . . . ¢ ¢ v o o o o« . 63.2in.

Highest recorded temperature . o + o « o o « « o« o o « o » « « « o B84°F
Lowest recorded temperature . . « « « + o« o o« o o o o o o+ o o o « =47°F
Prevailing wind direction . . . ¢« . ¢ &+ . v 4« v « « o « &« « s + « horth

Average velocity o ¢ v v ¢ ¢ 4 4 4 4 4 4t b 4 4 e e e o e e e e o« s 1G.2 m.p.h,
Highest recorded velocity . . . . . . . . ¢ « ¢ ¢ v ¢ ¢ « « o o +» 15 m.p.h.
Kumber of days per year when the minimum terperature is

32° F OF LOWET & v v v v o o o o o o o o o = o« o o = s o o o o « 241

1/ Data furnished by the U.S. Weather Bureau.
Water for exploration work, such as diamond drilling, is & serious

problem at all times because of the low annual rainfall and the locaticn
of the outcrops on high porous limestone ridges. A typical limestone
sink was noted in the valley of Washington Creek and an equally typical
spring was noted between the (Galena group of claims and the Sinuk Fiver
(fig. 2). The spring and the Sinuk River should furnish adequate water
for any mine camp mnd milling operation. The smaller streams probably

could not be dependec on for year-round water supply.



(V)

PHYSICAL FLATURES

The Sinuk iron deposits are south of the Kigluaik Mountains on rounced
lirestone ridges rising from altitudes of about 200 feet in the valley
bottoms to about 1,200 feet at the summits. The principal iron outcrop-
pings are on ridges at altitudes between 600 and 1,000 feet. The surmits
of these limestone ridges are covered with frostbroken rock debris and
Support, at most, only a sparse scattering of vegetation. A thick nat of
tundra grasses and light brush covers the valley floors and extends pert-
way up the hillsides. On the hillsides, vegetation is wmost abundant cver
shale and schist bedrock. There are no trees in the area.

Granitic boulders and debris, presumably glacial erratics, are found
even near the summits of the hills; the valleys contain much glacial gravel.
There are no glaciers in the area at present. The glacial erratics and
gravels resemble rocks exposed in the Kigluaik Yountains.

Aniral and insect life are typical of the sub-Artic tundra regions.
Animals seen during the field ¢cxaminations included a herd of seritaned
reindeer, 3 grizzly bears, two wolverines, a fox, about 50C ground squirrels,
a few hundred willow and rock ptarmiga, and hundreds of nesting plovers,
Jaegers, and similar birds. Mosquitoes are abundant in the brushy valleys

from mid-June to late August.

HISTORY
The Sinuk iron deposits have been known since the early 1900's but
have produced no ore. In 1513, Theodore Chapin of the Geolgical Survey
wrote:

- + - For years there have been indefinite plans either to



open the property and ship the high-gzrade ore or to erect a

plant on the ground for its treatment,

This statement if equally true today. Interest in the ceposits revived
recently because of the completion of the home-Teller road from home to
the vicinity of the deposits.

Three Geological Survey ;cologists have visited the Sinul iron area
and reported their findinss: FHeury M. EZakin in 1914, J. B. l'artie in
1916, and S. H. Gathcart ir 1920. £n Alaska Territorial Departient of
ines assayer-engineer, A. B. Shallit, worked in the area from July 26
to September 20, 1941, examining the iron deposits and estimating the
amount of readily recoverable iron available. Their reports are listed

ir the bibliography. The descriptions of the deposits by the Geclogical

Y

-

Survey ¢eologists and the ore reserve estirates by the Department of Mines
engineer Lave been included irn this report.

The representatives of many mining companies have examined the Sinuk
iron prospects; some within the past few years. Eowever, there is no
evidence of recent exploration or development work. The workings found
were hand-dug pits, trenches, andshallow shafts; all had sloughed and
apparently all were about 40 or 50 years old. A few relatively new clain

nmonucents were the only evidence of more recent werk.

QUOTED REPORTS ON INKDIVIDUAL DEPCSITS
1The descriptions of the incdividual deposits that follow are quoted
from publications listed in the bibliopraphy and identified in the text.
These descriptions are included here because they were cormpiled from scat-

tered references in out-of-print publications not widely available for
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reference. The approxinate location of claims mentioned in the reports

are shown in figure 2. The depoeits are shown ir figure 3.

¥onarch Prospect

The Monarch group (3), 2/ including 14 claims, or about 360

1

Underlined numbers in parentheses refer to items in the bibliography

at the end of this report.

acres, lies on the limestone ridge that trends eastward between
Sinuk kKiver and ¥ashington Creek. It covers the ridge top for
about 3,000 feet and extends laterally for over a mile. Within
this property the ridge crest is bLroken by two gaps at an eleva-
tion of about 1,000 feet above sea level, in which are thechief
deposits of iron ore., Elsewhere the lirestone is more or less
iron-stained and may contain small ore veinlets, but the average
iron content of the limestone masss may be too low to permit its

being classed as cre.

The east zap ic mantled by a heavy residual deposit of limo-
nite and hematite, derived from the weathering of unusually
abundant ore veins that cut the underlying limestones. The
residual ores have also slumped down into the head of the gulch
that leads northward from the gap, where they occur in consider-
able amounts. The veins in bedrock beneath the gap are apparently
numerous, and range in width from & few inches to about 30 feet.
Tliey are approxircately vertical, but their persistence either ver-
tically or horizomtally, is not determinable from the exposures.

In the west zap there is no important accumulation of residu-
al ore. The underlying limestone is cut, however, by a wide stock-
work of limonite and pyvrolusite velnlets. No heavy veins were
seen at this locality.

The residual deposits of tlie east gap have been developed
over an area spproximately 600 by 800 feet, in open cute that
range from a few yvards to several lundred feet in lenght. A
cshallow shaft qnd a cshort drift have been driven into the ceposit
in the head of the northerly zsuleh, 50 feet Lelow the gap level.

An open cut at the south margin of the gap has uncovered & mass
cf undisturbed limonite, apparently a vein 30 feet in width, cut-
ting the limestone country rock,

In the west gap several short open cuts have been nrade in
loosened bedrock raterial which contains numerous veinlets of



liwmonite and pyrolusite. Elsewhere on the claims the iron-

stairec limestone detritus has been thrown out of open cuts with-~
out revesling any high-grade ore.

The residual ore of the east gap has a loose granular tex-
ture and a high iron content, and is unusually free from injuricus
izpurities. 7Two samples taken by the vriter, one from an cpen cut
at the east r:argin of the deposit and the other a compesite sarple
from a line of opern cuts 400 feet long across its center, were
found to centain 53 and 55 percent of metallic iron, respectively,
The conplete analysis of the composite semple, which is prolably
fairly representative of the vhole depesit, is as follows:

Analysis of composite sample of iron ore from Fonarch group of clairs.

I i
o st
N 8]

)

s

(inalyst, R, C. Vells, United States Geological Survey.)

e e e b e e e e e e e . 5.53 Ti02 e e & s+ v a4 e e o v e . MNene
3 * » s e e s s 8 e ® s e 1.34 PQOS ® s+ * e + e o e & e s = .13
S Y A 141 £ T of - L]
e e e s e e e e e e e e . L1C MO0 . e b e e e e e e e e . . 1.37
e e e e e e e e e e e . 1.97 Bal . « ¢« ¢« ¢ « + « ¢ - « . . Irace
e e e e e e e e e e e e . 10.4C
160,24
e e s e e e e e e e e e 1.10

The iron, manganese, phosphorus, and sulphur contents of
the ore calculated fror this analysis arcas follows: Te,
54.81; ¥n, 1.06; P, 0.057; S, trace.

ho samples were obtained from the veins from which this
resicuval rmaterial has bLeen derived. The character of the ores
in the undisturbed veins was therefore not determined.

Cnly qualitative analyses of samples taken from the west
3ap were made. They contain limonite and pyrolusite in about
i

1)

iy

qual amount. The veinlets appear to comprise only & small
art of the gemeral mass of the stockwork, so that the irom
né manganese content of minable material is probalbly not high.

[ RY

[N

ilie development work done so far on the lonarch property
lias failed to furnish an adequate basis for estinating the
guantity of ore available in either the residual deposits or



tre underlying veins. The size and extent of the veins for the
rost part can only be conjectured. The area of the residual
Gepesits is fairly well outlined, but their depths have not been
generally cenonstrated. Lowever, it seews certain that the
residual high-grade ores aggregate at least several hundregd
tlousand tons. Apparently the €y cover an area €00 by 8§00 feet
to 2 depth of several fcet. 1In places shafte 12 feet deep are
said to have been sunk in ore. Although ore occurs in the
iead of the northerly gulch JC feet or more telow the level of
he east gap, 1t is unsafe to assume that the c¢ivide is under-
ain Ly ore to this cepth, for this ore 1s &pparently not in
place, but has slumped down into the head of the zulch from
the gap abeve. Cbviously additional prospecting will be

vired to determine accurately the reserves of high-grade
resi?ual ores and to deronstrate the availability of the
undisturbed vein cres. The stoclnvork of the west gap will
also require careful investigation to cdetermine its value.

The relatively high manganese content of the veinlets and the
reported association of gold with the mane ganese strengthene
the possibility that this ceposit way prove of commerc1al
value.

I
("‘

The lirestones con the property away from the gaps contain
irom 5 to 40 percent of iron. The average content is probhably
nearer the lower fijure, and if this proves true, it seems
con“tful that much of t%ﬁs vaterial can be considered as com-
sercial ore.

The Monarch group (4) of fifteen patented and three un-
retented claims lies ca the divicde bLetween Sinul Hiver and
Washington Creek at the qead of a srall tributary of Sinuk
Eiver known as iron Creek., This and four other groups of iron
claims nmear by have been descrilbed by Lakin- (3), ang llttle
developrnent work has been accomplished since the time of h
visit in 1914, The writer examined with cons iderable care the
outcrops and development work on the ronarch elains and, so
far as concerns their economic pessibilities, has llttle to add
to the generalizations and recommendaticns made by Eakin.

The country rock iz licestone, which has been crecciated
and replaced by liwonite. leratitie is rresent only azs a sub-
ordinate constituent, A specicen of the ore taken from a trench
at the head of Iron Creek shows on a polishad surface rassive
lizestone with uumerous angular in c1u91on= cf iron-stained lime-~
stone, residual fragments of the shattered country rock. Pyro-
lusite, in places intergrown with calcite, is rresent in vein-
lets that cut the linonite and the repiaced limestone. These
reiations and the probLable reoesis of this iron deposit will be



discussed more fully in a leter paper on the 4iron resources of
Alaska. For this report it is sufficient to say that the iron
ore now exrosed on the ridge and in Iron Creek is a residual
concentration, a surficial enrichment of an underlying lode.
he iron content of this lode at depth can not be judged from
the surface indications; in fact, it is entirely possible that
this deposit is only a surface capping, or "iron hat," cover-
ing some other metalliferous deposit. The occurrence of galena
and sphalerite with limonite in the Galena group near by, the
presence of similar limonitic material in considerable armount
in a silver-lead lode in the Inrachuk basin, and the constant
association of limonitic material and other iron minerals with
rost of the gold lodes on the peninsula might be cited as evi-
dence of this possibility.

The best showing of iron ore is in 2 saddle on the ridge
at the head of Iron Creek, at what is designed by Lakin the
"east gap,” in contradistinction to the "west gap,” a similar
saddle a short distance to the southwest. At his locality
two shallow trenches aggregating 350 or 40C feet in length
have exposed a continuous body of irom ore, chiefly limonite
with a small amount of hematite. This limonitic ore is botry-
cidal in character but inclined to be porouvs, with fair-sized
open spaces. It is considered by the owners of the property
to be the best iron ore on the property. An analysis of thie
ore shows the content of iron and manganese to be respectively
54.81 and 1.08 per cent. Phosphorus is low, being only (.057
per cent; sulphur is present only as a trace; and titanium is
entirely absent.

The following analyses (2) furnished by the owners of the
claims were made by the WesternSteel Corporation, of Seattle,
on samples said to be representative of the ore in various
cuts:

Iron Silica Phosphorus Manganese
58.76 2.14 0.026 0.44
53.92 8.65 .022 74
59.86 3.85 .010 .38
57.55 4.82 .015 .76
37.19 .90 .004 .90
15.29 2.70 .017 11.22

The following report was rmade by the Pacific Coast Test-
ing Laboratory on samples submitted to it by the owners of the
property:

i4
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Iron Silica Phosphorus ianganese Lire
53.8¢8 7.07 0.047 0.83 -
45.34 4.15 -049 .83 ~-
34,76 1.06 .038 .92 23.96

Some gold is also reported, but no assay returns are avail-
avle for publication,

Galena Prospect

The Calena group (3), vhich was rnot visited by the writer,
consists of nire clairms situated 2 miles southwest of the
Yonarch property. Several open cuts, shafts, and short drifts
are reported to have been rade on the property, uncovering a
number of veins and small stockworks bearing limonite and
galena. To large bodies of ore are reported to have been
developed up to midsummer, 1914, but sufficient encouragement
hed been given by the findings to stimulate further develop-
ment work, which was then irn progress.

The Galena group (4), consisting of nine claims, is about
Z miles southwest of the onarch group on the divide between
Sinuk Fiver and Washington Creek. These clairms, though pros-
pected chiefly for their iron content, have also surface indi-
cations of both lead and zinc, in the formn of gpalena and
sghalerite,

It appears that the ore-bearing solutions have followed
in large weasure one or more of a system of joint planes in
thie country rock. On the Sunrise claim, one of this group,
the country rock is crystailine limestone, the cleavage of
which strikes east aad dips 25° S. This lirestone is cut by
a2 nurber of joint planes, the more prominent of which had the
following strikes and dips; X.40° E., 65° NW.; K. 80° E.,
0° K.; N. 15° W., 90°. Disseminated galena in a quartz
-angue occurs along the vertical joint plane. This ore is
said to show considerable values in 2o0ld.

nm ~t -

AL open cut on the Uso clain shows disserinated sphaler-
ite, with a little pyrite, in the crystalline lirestone. The
cztent of the zinc mireralization is not known. In a pit at
another locality on the Cso clairc the same syster of jointing
as above described was exposed, and vein quartz, with some
iron-stained vein material, occurs along a joiat plane strik-
ing k. 10° W. and dipping 75° M. Lilac-colored fluorite was
also seen in this pit, but its exact relation to the minerali-
zation could not be determined.

=}



On the Fox and Williams clairs disseminated galena accom-
panied by quartz was observed in limestone and calcareous
schist.

Considerable botryoidal limonite was seen on the cump at
a prospect on the Kentucky clairm.

Cub Gear Frospect

The Cub Bear group (2) includes four claims located end
to end along the croppings of irom-ore veins cutting across
the limestone ridge between Washington Creek and Cripple River.
The blossom of the veins, where it shows through the vegetation
at intervals, consists of the usual iron-stained lirnestone
detritus mixed with limonite nodules and vein fragments. A
few shallow pits have been dug, revealing limonite-heratite
veins as much as several feet in width. Llarge blocks of ore
taken fromsome of the pits exhibit botryoidal and mammillary
froms and fibrous texture and are essentially pure livonite
with possibly a very little accessory hematite. XNo estimate
of the amount of ore in the deposit or of its availability for
mining is possible at the present stage of development.

The Cub Bear group (5) of iron claims lies near the head
of Cripple River on the divide between Cripple River and an
eastern tributary of Washinpgton Creek, at an elevation of about
1,00 feet. The developrents consist of 12 trenches 20 to 30
feet long and 3 feet deep. The country rock is chiefly lime-
stone, with a little interbedded schist. The mineralization
occurred in a well-defined saddle between two knolls. The
limestone of the eastern knoll strikes N. 10° E. and dips 15°
E.; that of the western knoll strikes N. 10° L. and dips 20°
K. Structurally the mineralization occurred along the crest
of an anticline. The mineralized zone is exposed only by the
trenches, as tundra covers the saddle. The trenches are
aligned about N. 5° E., which is approxirately the strike of
the country rock. Six openings are made on the north of the
saddle, and six on the south. The trenches on the south
expose limonite chiefly, with scme hematite. The material
is essentially irom-stained limestone, through which some
small veinlets of iron oxide occur. The rock is badly frac-
tured and seamed with incompletely filled veinlets of calcite.
Only surface debris is exposed by the pits, and no rock of ore

rade is seen on this side of the saddle. On the north side
several of the trenches have expesed wassive botryoidal limo-
ritc of good quality. A cellular limonite is also present on
the dumps, and manganous cxide in small amounts occurs with it.
The quantity of ore on the duwps does not exceed a few tons.
%o ore in place is exposed.
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The occurrence is very poorly exposed by the workings and
elsewhere is covered by moss. Mertie reports sulphides to be
present with the ore at the Mogul group of claims and suggests
that the irom nmay nerely be gossan material capping a sulphide
vein., It is not possible to say whether this represents the
gossan of a sulphide vein or not. ¥o sulphide was seen. The
zone of mineralization 1s probably 50 to 100 feet wide and, as
observed, seems to ozcur along the shattered crest of a fold,
vhich suggests that the iron oxide may be but a deposit result-
ing from the circulation of ground waters along this zone.

Augrican Prospect

The American group (3) includes four claims situated at
the base of a limestone ricdge west of Sinuk River, below
American Creek, 2 miles northwest of the lenarch property.
The locations are said to cover an “iron-ore bed" over 50
acres in extent. The only development work done consists of
a few pits 6 to 8 feet deep, 2nd no analyses have Leen rade
of the ore. The locality was not visited by the writer.

0y

The }ogul FTrospect

The Hogul property (3) consists of four clairs situated
on the Sinuvk River and Washington Creek divide atout 1 1/2 miles
east of the lionarch property. No development work has been
éone here, the locations being made on the strength of a few
acres of the blossom of ore veins that cut the limestones
locally. Lvidence of the veins is found in hizavily iron-
stained limestone detritus that has a scant admixture of limo-
nite nodules and vein fragments. There is little evidence as
to the size and extent of the veins or the possibilities of
commercial development.

Iron Ore Reserves (6)

The following figures (table 3) are not accurate measure-
rents of the ore reserves of this district. They are approxi-
mations commensurate with the purpose of this report and are
set forth only as indicative of what wmore detailed exploration
might reveal. As depth factors of less than four fcet 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 their present economic significance, however, these esti-
rates vwould have to be increased Ly several hundredé times.
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TAELL 3. - Resicdual ore estinates 1/

MOKARCE GROUP
L e A <« 50,00G long tons
15 to 25% iron 500,000 long tcons

GALLNA GROUP

30 to 455 dron . L L 0 . e h e e e e e e e 100 long tons
16 to 208 iron . . . . . . . . . ... .. .. 16,000 long tons

AMENICAL 1ROk GROUP
20 to 40% irom v L v v v e e e e e e e e e 40,0008 long tons

CUb BZAR GROUP

30 to 457 1rom . b v v i e i e e e e e e e e 100 long tons
10 to 20% itom v & v v v 4w v e e e e e . 16,000 long tons

HISCLLLANEOGUS
Mogul property
19 to 287 dron & . v v v v e e e e e e e e e 5,000 long tons

Tur Mountain
10 to 207 iron & v v v v h e e e e e e e e e 8,020 long tone

Iron Creek and vicinity
20 to 40X 4r0om o 0 v v e h e e e e e e e e e 12,00C long
12 to 200 4rom v v v b e e e e e e e e e e e . 20,006 long

These estirates are for long tons of irom cre, not for tons of metallie

1/ Data from report by A. L. Shallit (6).
BUREAU OF HINES WORK
Nature and Extent
The Sinuk iron deposits were examined by the Bureau of Mines as par:

of a continuing progran of investigation of mineral resources in the Sew=
Peninsula area. The examination included compilation of the availalle

r

et

m

rorts and data on the deposits; study of vertical aerial photographs ¢f

the zrea; recomnaissance by air and on fcot: and laborato analyses of
b 3
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typical speciuens. sver a perioc of 4 ycars, several brief visits were
rade as time and circumstances permitted. Particular emphasis was placed
on evidence that might indicate the primary source of the iren cxides.
Iyrical specimens for laboratory aralyses were taken from prospect pits,
roac¢ cuts, and outcrops. Specinmen Gescriptions and type of analyses zre
listec in table 4. Tle Places vhere the specimens were taken are stiovz in
figure 3. The analyses ¢ata are in tables 5 through §.

4 suite of 1€ typical Specimeusvfrom the iron prospects were evalu-
atec petrographically. Fesults are in a section at the end of this report.
It is interesting to note that this evalvation was nade before road build-
ing operations uncovered & lead-zime deposit with fluorite, copper, and

silver in an iron-steined area adjacent to the Cub Bear prospect (specirens

Sinuk 25-4 through -J).




T£BLE 4. - Specimen description and analyses 1/
Specimen Specinen Type of
nucber description analyses7/
Sinuk 1 Limonitic float from washinpton Creek-Iron Petrographic
Creek divicde.
Sinuk 2 Limonitic fleat from hill between Washington Deo.
and /shland Creeks.
Sinuk 3 Dotryoical limonite and calcite, Galena bo.
prospect.
Sinuk 4 filuartz~calcite vein naterial, Calena prospoct. Tio,
Sinuk 6 Guartz veln material, Calena prospect. Do.
Sinuk 7 Lironite associated with quartz, Calena bo.
prospect.
Sinuk 6 {fuartz vein material, Galena prospect. Zo.
Sinuk 9 Guartz vein raterial, Galena prospect, Do.
Sinuk 10 Prospect pit dump material, Gzlena prospect. Do.
Sinuk 12 Liwonitic float, Galena prospect. Lo.
Sinuk 13 lassive limonite, Galena prospect. e,
Sinuk 14 Guartz vein materiel, Galena prospect. Do.
Sinuk 15 Limonitic float, Galena prospect. N Do.
Sinuk 18-4)
Sinuk 18-B) Mineral
Sinuk 18-C) Typical specimens, Menarch prospect. identifica~
Sinuic 18-D) tion.
Sinuk 19 Drecciated limestone, east divide, Momarch Faragenesis.
prospect.
Sinuk 20 Livonitic float from south side of east To.
divide, Monarch prospect.
Sinuk 21 Limonite~calcite float frow the center of the Do.
east divide, Monarch prospect.
Sinuk 22 Typical “iron ore," Honarch prospect. Cherical
Sinuk 25-4) Typical specimens from bLorrow pit on north Mineral
through ) side of liome-Teller road on Cripple River- icdentifica-
Sinuk 25-3) Washington Creek divide near Cub BDear tion.
prospect.
1/ Specimen locati

e ons are shown on figure 3. Specivens 5, 11, 16, and

17 were not analyzed; they are museum specirmens or duplicates of
samples snalyzed.

A1l specimens except Sinuk k8, 22, and 25 were analyzed spectro-

sraphically.
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. - iincrel identification, Ugnarci prospect.
Sipui iron deposits®/
i Specirmens
Sinuk Sinuk ’ Sinul Sioul
1€-4 18-% 1&-C 18-C0

Spectroscopic:
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T/BLE &€, - Analvsis of typical "iron ore' Monarch prospect
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TABLE 7. - Spectrographic report, Sinuk firon 8pecimensl/

tle- . Sample number Sinuk- N
cent? TTT7 3 461 71819 i10j 121 13] 14| 15 191 20 21
* - s ' ; :

Ag Gl - 'FigGgil-|-iF|F G%F F |6 le e |- |-
Al CiC.D.iD EIDIDID (D E D D I D
4s -~ - Db -1 -7 ITDpi< - | Dbt - - - - - -
E L - F i - JF | ~T-TF|F|F |- ~ - - - 3 -
ta Tl = D iD - o TZ - |E D - E E - 1=
Be i -1 G G616 ({6{G!cic ¢ G G - G G G -
Ca ' E!C iD B [EJDBIL 1B A & D D A E A
Co  FI{E F (F|F |- |~ ]<7T= F F F - - F
Cr v E JE 1 - VE |- 1T - |EVE |2 - E - E - E -
Cu i F|F ' F |F |F | F | FI|F|F ¥ E F F G 3 G
Fe A B AN iBATAICIC TG B A B A D A A
¥ +CiDIE (EJ|EIEJEJETE E D B E D L D
¥n D JE 1C (D DIDIETETE 13 C D D D Ip E
Yo  F |F |- {F |- - 1<97F ~ - - ~ F - -
Xa =~ iD 1~ TV 7T 0E i-7% - - - - - - -
R . E iE ‘B 'L IEJE |E |E % E E E E E £ E
Pb E JE D IE JE IE |D |B |E L ¢ E E £ E E
$o i i R - E !'E |~ E |- - ~ - -_ 1=
Si P A TA IC A ‘A IC A A TA 5 |5 E E E _jc 1c
St il Sl Sl I o N I R N
Ti L IC E VE JF JE L JEJE IF T TF 7% |F_ & IE
v L L [F !F [F |F IF |F |F IF 'F_IF - - d-iF
Zn = - C b ‘A b {E VE 'E A 1C 4 A Pk - b-
Zr Tl S S e e T I s A A R SO0
1/ 4 lore than 10 percent £ 0,01 to 0.1 percent

B 5 to 10 percent F 0.001 to 0.0l percent

C 1 to 5 percent G Less than 0.001 percent

& 0.1 to 1 percent - Kot detected

2/ Au, Bi, Cd, Ga, Ge, Ef, Hg, In, Ir, vi, ¥, 0s, P, P4, rt, Ea, Rh, Eu,
Sa, Ta, Te, Tl, W, Sc, and Y were sought but not detected.
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IABLE &. - !ineral identification, borrow pit,

Washington Creek-
Cripple River dividel/

Sanples Sinuk 25-47 A B c D E F {6 {F 1 3
Spectroscopic: :
A T |7 T T - - T - - -
__ Cu T T T T - =1t 11 71t %
_Tb Y X X X T R _|x ¥ T ¥
___Zm A T P T T X X X T X
______ Bi, in, Sum - 1= 1= 1= 0= = - - 1= -
hinerals: o
_szurite 1
Calcite rF A r T A B
Cerussite s _iF I T s __'
Chalcocite - ui.i:
_Chlorite i T T A -
Covellite kN T L
Chalcopvyrite - |- -~ - - i s - - - _
Fluorite A F A
__Galena - S M S T - S - T
___Goethite 114 A _|P RVNE R B
Hornhlende T B
Mazgnetite i T -
___halachite 1 i F_
_liuscovite | F 7 M
Pvrite . IT i T -
(uartz tF i Ip P A S IP £ P I3
Scheelite £ R - |- i - ,#*::
Sphialerite FTT? ] i | i T?
Topaz (T ‘E_ T ? 5
1/ Y - Predominant (ver 50 percent f - Fluorescent
A - Abuncant 10 -~ 50 percent N - Notable amounts lecss tha
S - Subordinate 2 - 10 percent .1 percent
¥ - Minor .5 - 2 percent i - Detected in sample
¥ - few .1 - .5 percent -  Sought but not detected
"~ Trace Less than .1 percent

zose rock which

T
2/ sinvk 25-4, B, C, U, and G; Fragments of a vein ¢ t
asts censist of

b

has bLeen sulbjected to cataclastic deforration. Catac

fluorite or goethite fragments. The goethite nay

Calena occurs as stringers derived {perhaps)
from the crushing of earlier coarser fragments.

Sinuk 25-L and F: Gossan composed of coarse aggregzates of goethite in-
tirzately wixed with calcite. Coarse porphyroblastic growth areas of
quartz are connected to each other by very fine quartz veinlets.

Sinuk 25-F, d, and I: Coethite or calcite rock of cataclastic origin
with vater-deposited calcite deposited in sore solution cavities.

Sinuk 25-7: te—quartz rock with a limited arvount of gneissose

ssed by thin irregular folded plenes of sulfide rin-

oxidation products.

from earlier pyrite.

[0}
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UESCKIPTION OF THEE DLPCSITS

Ceneral Nature

The Sinuk iron deposits occur in a thick series of metalimestones
interbedded with thin schist beds. Some sections of the metalirestone

-1

series sre thinbedde

\

others are relatively thick tedced; all are con-
torted locally and much bLrolen sad jointed. The retalirestones have Lee

-

correlated with the llome group of nmetasecdiments which are considered to
be of Paleozoic age. The Sinuk iron Ceposits include surface concentra-
tions and fracture filling of botryoidal, wmawmmillary or loosely cellular
limonite and goethite usually associated with calcite, quartz, a swmall
amount of hemaztite, and sore pyrolusite., Iron-stained schist fragments
somwetines cccur vith the iron oxides. Similar lirmonitic float occurs
scattered irregularly througch the area.

The known lode deposits in the Nome group of metasedinents wmay be
classed as predeformation and postdeformation depcsits. The predeforma-
tion depesits are pot well known. ‘tost lode prospects in the Nome area
are postceformation deposits; the usual location is on or near the crest
of an anticline, but some are found in less readily explairable zoanes of
deformation or faulting. Lode deposits in schist usually contain stib-

nite, chalcopyrite, pyrite, and goléd; deposits in lirestone usually con

tain galena and sphalerite with min

=)

r araunts of silver and sometines
copper. Zotryoical or memmillary limonite is a common feature of the
veathered outcroppings of the sulfide deposits in lirestone; gossans vith
casts and pseudovorphs of the oripinal minerals are rare. The reason is

not known, Weathering processes may ciffer from processes in the -ore

tenperate zoues where gossans have Leen described.



The Sinuk iron ceposits are in limestonme and both palena and sphaler-
ite have been found on the Galena prospect and near thie Cub Lear prospect.
Lead and zinc also can be detected spectroscopically in wany samples that
have no recognizable lead or zinc minerals. The pricary deposits probably
contain galena and sphalerite and pessible other sulfides. Fluorite vas
found with the lead and copper rminerals near the Cub Dear lode and has
teen reported on the Gzlena prospect. TFluorite is not cermonly associ-
ated with sulfides in the YNome gold belt; hut it is common and widespread
in the Lost River tin area about 60 miles to the northwest. There is no

evicence to indicate the grade of the primary deposits.

.,.
J

The principal Sinuk iron deposits appear to be alined along two crenu-

"

lated anticlines. Scanty exposures, local reverszls of dip, and contorted
beds cast doubt on this interpretation, but the tulk of evidence suggests
that the Cub Bear, Irom Creek, Monarch, Mopul, and Tub Mountain prospects

are alired along an anticline whose axis strikes N 10° w. The Calena and

possibly the American lodes are on a parallel anticline.

St

FPetrographic Evaluation

B

Ly

Yarold D. liess3/

3/ Formerly supervisory geologist, Fetrographic Laboratory,

‘ineral Kesources, Bureau of Mines, 4lbany, Cregon

Iron Creek Prospect
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letrosraphic Gescrintion: This sapple is a chlorite sclist containins
- - s S - o

e R SR b eatutiihy o

essentially chnlorite, some limonite ancd quartz, small arcunts o

Hh
.
s}
rt
Pt
rt
o
-

sericite, and mangauese oxides, and a very small amount of clay. The
guartz occurs as a clear fine-grained crystalline raterial filling srmall

he livonite 1is unevenly distritiuted throuph the sauple as a powcery
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', &
a
=
o
o=
rt
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range-brovn material, appaoren :raticn product of azn unknown pri-

Evalua:iqn: Trere is no indication of bLoruork structure or other evidences

Iield descripticn: Outcrop specimen

Petrograplic cescription: This saxzple concists of two specimens, a lime-
stone and a sericite schist.
fhe linestone is buff-colored and finely crystallire. It contains

essentially calcite with a snall anount of earthy linonite disseminated

through the sample and coumpacted limonite filling cavities. tlsc present

are very zmall arounts of manganese oxide (in fracture), guartz, and
sericite.
7€ sericite schist contains essentiallv sericite (with soune very

fine-rrained intergrown rutile) and a ferroragnesian silicate rineral with

nt are

[¢1)

a small amount of lirmonite, both earthy and compacted. flso pras
irregular zones of milky guartz.

Evaluation: o sulfifes were cbserved and there iz wo lironite Yexwork

Structure to indicate tle former presence of svliicdes., The compact limo-

nite £illing small cavities in the limestone rrotably was precipitated from

iron-bearing acidic sclutions upon contact with the calcite.
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‘alena Frospect
Sanple: Sinuk 3

Field descriptiom: Limeonite and calcite specimens

P

Petrographic description: This sample contains essentially brown, dense,
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1 fibrous structure. Small spaces hetween
votryoidal masses are filled partially with white calcite and orange-trown
lizonite. Also present ezre small amounts of cuartz and manganese oxide
and very stall amounts of clay minerals. The sample is very lightly nag-
netic, however, no nagnetite was observed. Alttough 0.1-1.0 percent lead

and 1-5 percent zinc were detected spectrosraphically, no galera or sphal-

erite were cobserved. Spectroscopic analysis of selected concentrates strongly

.

indicstes that the lead and zinc are veryv intimately associated with the

lizonite, possibly chendically corbined. Trhe sample contains no bowiorh

Fielc cescription (Juartz and calcite vein filling
Fetrograpnic description, Thie sample consists essentially of supary quartz

and earthy limonite. Some quartz is white and nearly free of impurities,
Lut mest of it is ironm stzined. Some light brown calcite is distributed
through the rock, wmainly in poorly cdefined, irregular veinlets. Trace
arounts cf muscovite and clay aliso are present. Although 0.01-0.1 per-

cent lead and O.1-1.0 percent zinc were detected spectrographically, no

calena or sphalerite were obsezrved. 5o boxwork structure was noted.

Tield description: Quartz vein waterial
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retrograpnic description: This is a fine-grained guartz-calcite rock which

contains a considerable amount of sphalerite. Limonite-stained, finely

crystalline calecite is veined by a fine-grained mixture of quartz and

4]

phalerite., Essential amounts of lironite occur as isolated dense, dark

rown and earthy ovamgfec-brown wasses; also, some earthy limonite occurs

o

ac a coating or staininz ag

(]

ect. Swmall anounts of chlorite and opal also

ample: Sinuk 7

ield description: Limonite-quartz specirens

Yetrographic description: These specimens consist essentially of a dark

trown, dense but cellular limonite in which some of the openings have
teen filled or partially filled with calcite. OCne of the specimens con-
tains a large veinlet of milky quartz. Alsc present are swrall amounts of
earthy crange-Lrown limonite and black manganese oxide and a very small
amount of sphalerite. The lironite shows only a slight cGevelopment of
botryoical surfaces, and no boxwork structure was observead.

Sample: Sinuk &

Field cdescription: Quartz vein specimens

Petrographic description: This sample consists of two highly altered

schists which are crisscrossed with small, irregular veinlets of quartz.
The samples contain essentially quartz, some of which is very fine-grained
and friable, with lesser amounts of limonite, small amounts of muscovite,
and very small to trace amcunts of epidote, chlorite, clay, and graphite.
Although 0.1-1.0 percent lead was éetected spectreoscopically, no galena

was observed, and no boxvork structure was noted.
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Sawple: Sinuk G

Field description: Quartz vein

Fetrographic description: This sample consists of white, sugary quarte

vhich contains irregular stringers of pale-yellow calcite and clay. Small
amounts of sericite and earthy limonite are disseminated throughout the
guartz. Fine-grained galena and hematite occur together in small veinlets.
Gf the samples exanined, this one has the highest lead content. No box-
vork structure was apparent.

Sample: Sinuk 10 .

-~

<

Field description:” Dump specimens
=

PetrographicA&escription: The sample is a dark gray tc brown limestone

with part of the surface showing evidence of solution and receposition of
small calcite crystals. Hematite and limonite occur on fracture surfaces.
Sample contains essentially calcite, some quartz (in thin veinlets) and
hematite, and srmall anounts of limonite, chlorite, and clay. No boxwork
limonite was observed.

Sample: Sinuk 12

Field description: Limonite float

Petrographic description: This sample consists of two specimens, a lime-

stone and a calcite-lironite rock.

The limesteone is finelv crystalline, consisting of alternating layers
of white and brown lironite-stained calcite. The sample contains essen-
tially calcite, a small amount of limonite, and trace awmounts of chalcedony

and clay.
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“he calcite-limonite rock essentially consists of calcite and dark
trown and yellow-brown earthby limonite, a lesser amount of sphaierite,
and very small amounts of quartz and clay winerals. Ko boxwork structure
was observed in either sample,

Cacple: Sinuk 13

Field description: Limonite

Petrovraphic description: This sample consists essentizlly of dense bhotry-

oidal lironite, exhibiting a radial fibrous structure. Part oi the surface

is thinly coated with black manganese oxide, and part has a varnished appear-

-

ance. A very small amwount of calcite 1is present, occurring in a small
veinlet. Trace amounts of clay are present. Although this sample con-
tained 0.1-1.0 percent lead and zinc, no sphalerite or galena were observed.
%o boxwork structure was noted.

Sample: Sinuk 14

-

Field description: Quartz vein material

Petrographic_description: This sanple consists of two specimens of iron-

stained, finely crystalline limestcme veined by milky quartz. One speci-
sen conteins a considerable amount of sphalerite and the other is barren.

.1so present is some earthy linonite and a trace amount of clay. 4 poorly

Sy

develcped cellular structure was present in the limonite, but it did not

offer any evidences of relict suliides.
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sple: Sinuk 15

|

e

ield description: Lirenite float

Petrorrsphic description: This sample ceonsists of three different specirens.

o

s a hi

[ N

ne hly altered chlorite schist containing egsentially limonite,

¢
o



chlorite, anc calcite with some nanganese oxide and sericite. The second
contains essential amwounts of drusy hemimcrphite and earthy, bLrown and
orange-brown limonite, come quartz, calcite, and sphalerite, a small

awount of manganese oxide, and a trace amount of clay. The third speci-
wen is a dark brown, dense botryoidal lironite with some associstec calcite
and mangenese oxice andé small amounts of quartz and sphalerite. no liro-
nite boxwork structure vas noted.

Sample: Sinuk 19

Field description: CEIrecciated “country rock,' east divide

Fetrographic description: This sample is a brecciated, finely crystal-

line limestone, fracturad and recewented by small amounts of secondary
calcite, manganese oxicde, and limonite. The brecciated pieces consist

ecsentially of white- or cream-colored calcite with trace amounts of asso-

Field cdescription: Limonite, scuth side of east divide

rstrographic descriptien: This rock 1s composed essentially of dark brown,

dense, botrycidal limonite, exhibiting a radial, fibrous structure., Srmall
amounts of carthy calcite are deposited on cone surface. The limonite con-
tains swmall, drregularly distrituted voids that are filled or coated with
very smail amounts of muscovite, limonite, guartz, tourmaline, biotite,

1

chiorite, clay, calcite, and amphilkols. o boxwor}l structure was ohserved.

Jield descriztion:s Lironite ané calcite, center of cast divide
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Petrographic description: This sairple consists of white, coarsely cryvstal-

line, seconcary calcite intergrown with dense, dark-brown, massive limo-
nite contaianing small, irregularly distributed voids. Also present are

st.all awounts of manzanese oxide ang sericite. No boxwork structure was

P

Zvaluation: Xo sulfice rinerals vere detected microscepically, and spec-

trographic analyses suoved no particular concentration of hase metals

Although these samples probably were talen from a limestone area, there

was no evidence of boxwork structure or other signs of sulfide winerali-

zation.

General Conclucions

On the la

(6]

1. one of the sanrles exhiitited

tures,
2. Samples {rom the Galena srospect showed distinctive evicence of

sulfide rineralizaticn. The Calens suite consists of 11 samrles, 1 cor-
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taining as wuch as 5~10 percent lead and & containing 10 percent zinc.

Seversl samples were composed of compact botryecical limorite, probably

. from iron-l.eering acidic sclutions made alkaline by contact
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witi: iinestone. FHowever, no indi enoug lironite bowwork structure was
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cbeerved. Apparently these specinens were collected in an area of inter-
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of conplex genlogic structure, Loth o
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rorphic rocks and of the
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ndigenous lironite boxwork struc-

est the possibil

is of this exarination, the fellewing conclusions were rade:



3. o priuary cor secondary copper minerals were detecte
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trographic analyses did not show a concertration of copper. All evidences
indicate that the samples represent prirarily an area of lead-zinc uiner-

,
alization.%/

4/ Sample Sinuk Z5 {(tebles 4 and &) vhich contains copper vzs collected
later,

4., THnerzlization may bLe confined largely to the limestone rather
than to the interbedded schists.

5. The absence of boxwvork structure together with the presence of
essentially unaltered primary sulfides and other criteria indicate that
conditions reguisite to the formation of true gossans in this area have

been uniaverable; therefore, the existence of underiying zones of oxida-

tion or supergyene enrichiment would appear unlikely.
H 5
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