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LXA"1Ii.ATION OF ThL SINUK IRON DEPOSI2S 
SEW.ARD PENINSULA, ALASiA 

BY
 

John J. hiulliganl/
 

With a Section by Harold D. Hass
 

ABSTRACT
 

The Sinuk iron deposits are outcrops and residual concentrations of 
botryoidal and loosely cellular lilnonite and goethite about 25 miles north
west of Nome on 
the Seward Peninsula, Alaska. 
 The iron minerals occur
 
in 
a belt of metalimestones south of the Stewart Piver and 
are r-ost abun
dant in the 
area between the headwaters of Cripple River and the hills
 

on the west side of the 
Sinuk River. Tie surface concentrations have 
been estimated to include in 
excess 
of 600,000 tons of rock containing
 
10 to 45 percent iron and about 0.005 percent manganese dioxide in 
a linie
stone Eangue. 

The botryoidal and marimillary limonite of the Sinuk deposits resem
bles material found on known sulfide outcroppings in the 
Seward Peninsula
 
area. The Sinuk and similar iron deposits of the Seward Peninsula differ
 
from the usual gossans; boxwork structure is absent or very rare and 
typi
cal oxides derived from sulfide deposits are 
scarce. However, sulfide
 
minerals 
occur in 
the Sinuk area and analyses of the elements associated
 

1/ Hine examination and exploration engineer, Area VIII -ireral ResourceOffice, Bureau of Mines, Juneau, Alaska _


4orkon manuscript completed April 1965. 
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with the iron oxices suggest that the Sinul. iron deposits overlie deposits 

of lead and zinc sulfides with sore copper and silver and little or no 

bold. The deposits occur in limestones and are roughly alined along crenu

lated anticlines that strike about N 13° W. No estimate of the grade and
 

extent of tihe prirary deposits was possible.
 

INTRPOD;UCTION 

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 sn.'all 

either to constitute an important national reserve of iron or to attract 

capital as an iron rining venture. The interest centers on evidence sug

g esting that the deposits ray be gossans or "iron hats" capping sulfi'e 

bodies. This report is a compilation and interpretation of information 

on the Sinuk iron deposits. In addition to the results of a Bureau pre

liminary examination, it includes sanple analyses data originally furnished
 

by early prospectors, descriptions of the deposits by various Geolo 4ical
 

Survey geologists, and ore reserve calculations by the former Department
 

of "ines, Territory of Alaska.
 

ACGKNOWFLEDGM:ENTS
 

Acknowled42gment is rade to the Dividion of Mines and Minerals, Depart-

rent of natural Pesources, State of Alaska, for ore reserve estimates, 

and to both the Division of liznes and !-Minerals and Division of Lands for 

data or, claim ownership. Acknowledgmient is made to the Bureau of Land 

1%anaoement for data on patented claims; and to the Geological Survey for 



?, w--r w ; tA r;_~~~~~~~~~~~~~F; ; _^ , 

-Sr lt---- '----o !; @> ,,>4 ! <++fi22Wti'o'0f ~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

J S 

g~ ~~~~~~~~ A 0/ htœxrN'0t Yt S ' ~;;| 

j,0N~\~P,LE ! ' .J ; .-'(i"~~~~~~~~~~~ ^'') N^ 

%' - !0 "'~ 0 - ,+'4 . / . 
C-A >,*;- t ;,K 1 lslnd 

i g~~~~~~~17Al~~~~~~u~~~st~~~lr / _)eh~~~~~~~~~~~~~~~~~~~~~~~~te* a 0 ¢S}FIGUR:2 X 0 

'_ stolm l~ra.,KEl 4-d 

;>lj 1E.- - ,n; e x MO(1p, S 1rd Pen in su Ia. 



aerial photographs, base maps of the area, and 
the bulletins 
listed in 
the 
bibliograph-y and quoted in this report.
 

LOCATION AND ACCLSSILILITY
 

The Sinuh iron deposits are orn the Seward Peninsula, Alaska about 
25 miles northwest of 1-one and about 14 miles inland fromu the Bering Sea 
coast. Toe principal prospects are south of the Stewart -iver betw.een 
the fieadvsaters of Cripple River and the hills west of tbe Sinuk River 
(fig. 2). The ususal weans of access is by tie NoL:e-Teller road which 
passes near the Cub bear and Galena prospects. 
 The road starts from 'None, 
is gravel surfaced, 
and has been completed to 
the Sinuk River. Tracked-

type tractors or other vehicles designed for cross-country travel are 
essential if transportation is required between the various deposits in
 
the Sinus iron area. Ordinary four-wlheel-drive trucks could 
 travel over 
Part of the area, but would be of limited use unless trails were constructe-. 

PROPEIRTY AIN-L OXENE,-'SKh`P
 

Thirty-five or more 
claims have been held at various tires since the 
discovery of the Sinuk iron deposits; 
twelve of these were patented. 
 In
 
recent vears no assessment worlk 
has been recorded for any of the unpat
ented clairms. N.oone was found in possession when the deposits were 
exarined. The names arid approximate locations of claims known to have 
been hield in th}e area are shown in fi-ure 2. All the patented claims are 
on the honarch prospect. Table I lists the patented claims and their 
owners, if l;noun. 
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iron deposits
group, Sinus-
clairs, monarch 

TALLE 1. - patented lodc 

Mineral
 
Caner
Survey
Name 
 No 

Irene E. Esch
)mKonitor DO.

)Tiger Do.

)Discovery 
 o.
)A-urora Iazel Campbell
) 503

Independence 0o.
 
N:o. 1 S. of Discovery ) 

) ooI 
Tover rlinow.) 

D 
Iron Do.)Last Chance 
'0. 1 SW of Discovery ) ho. 

) 
Do.
Do.

Lv-enirng 

keystone )
 

AMD LIVING CONUITIONSLALBR SUPPLY 

fron
can be obtained sore skilled labor 

Lrskilled, 2-.eiskilled, and 


respectively.
 
lNon.e anid Teller with populations 

of about 2,300 and 2,0(, 


A hivin proportion of the population 
is available for employnent 

oxcing to 

lack of other
gold mining and the 

the unfavorable conditions affecting 

in Nome in-are available 
in the area. Most community services 

industry 

grocery and hardware stores, 
garages and repair shops, grace an,

cluding 
hotels,a theater, three

of most denominations,
high schools, chiurch.es 

in Teller. are two general storesThere 
and restaurant accor.odations. 


on or near the Sinuk iron deposits; 
the only
 

There is no housing 

a dilapidated 8- by 12- foot fraze cabin on the Galena 
claims.
 

shelter is 


so they can
 
or tents, usually sk-idmounted 


Light unii:sulated frame cabins, 


from place to place, are comnonly 
used in the area 

be towed by tractor 


field season. Substantial well-


and give ample shelter during 
the summer 


insulated buildings would be 
needed for year-round operation.
 



CLIMATE AND WATER SUPPLY
 

The climate is typically sub-Artic. The summer field season extends 

from June through September. Occasional freezing weather or snow may be 

expected at any time during this period, particularly in early June or 

late September. During the remainder of the year, freezing weather pre

vails although there may be warm spells. heather data for Nome, Alaska 

is in table 2. 

TABLE 2. - Weather data,l/ Noine, Alaska 

Average annual temperature . . . . . . . . . . . . . . . . . . . . 26.3 F 
Averaae total annual precipitation . . .. . . . . . . . . . . . . 18.7 in. 
Average total annual snowfall . . . . . . . . . . . . . . . . . . 63.2 in. 
Highest recorded temperature ................................ 84' F,. 
Lowest recorded temperature. . F47F 
Prevailing wind direction . . . . . . . . . . . . . . . . . . . . North 
Average velocity . . . . . . . . . . . . . . . . . . . . . . . . . 10.2 m..p.h. 
HCighest recorded velocity .......... . .... ..... 75 rr.p.h. 
Number of days per year when the minimum temperature is 

32' F or lower . . . . . . . . . . . . . . . . . . . . . . . . . 241
 

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

problem at all times because of the low annual rainfall and the location
 

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 River
 

(fig. 2). The spring and the Sinuk River should furnish adequate water
 

for any mine camp and milling operation. The smaller streams probably
 

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



PHYSICAL FEATURES
 

The Sinuk iron deposits are south of 
the Kirluaik Mountains on rounded
 

limestone ridges rising from altitudes of about 20C0 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 summits
 

of these limestone ridges are covered with frostbroken rock debris and
 

support, 
at most, only a sparse scattering of vegetation. A thick Liat 
of
 

tundra grasses and light brush covers 
the valley floors and extends part

way up the hillsides. 
 On the hillsides, vegetation is m)ost 
abundant over
 

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.
 

Tihere are no glaciers in the present.
area at 
 The glacial erratics and
 

gravels resemble rocks exposed in the Kigluaik f1
ountains.
 

Animal and insect life are 
typical of the sub-Artic tundra regions.
 

Animals seen during the field examinations included a herd of semitaned
 

reindeer, 3 grizzly bears, 
two wolverines, a fox, about 50 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.
 

1HISTORY 

The Sinuk iron deposits have been known since the early l900's but
 

ihave produced no ore. 
 In 1913, T'heodore Chapin of 
the Geolgical Survey
 

wrote:
 

. . . ror years there have been indefinite plans either to 



open the property and ship the hiEg-grade ore or to erect a 

plant on the cround for its treatment. 

This statement if equally true today. Interest in tne deposits revived
 

recently because of the completion of the 'Nome-Tellerroad from.Nome to
 

the vicinity of the deposits.
 

Three Geological Survey geologists have visited the Sinuk iron area 

and reported their findings: hreury }. Clakin in 1914, J. B. ::artie in 

1916, and S. 11-.Gathcart in 1920. In Alaska Territorial Denartment of 

Hines 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
 

in the bibliocraphy. The descriptions of the deposits by the Geological
 

Survey geologists and tie ore reserve estimates by the Department of Mines
 

engineer have been included in this report.
 

The representatives of many r.iing companies have examined the Sinuk 

iron prospects; soMe within the past few years. however, there is no 

evidence of recent exploration or development work. The workings found 

were hand-dug pits, trenches, andsballow shafts; all had sloughed and 

apparently all were about 40 or 50 years old. A fcw relatively new claik 

-onumuents were the only evidence of more recent work. 

QUOTED REPORTS ON INDIVIDUAL DEPOSITS
 

The descriptions of the individual deposits that follow are quoted
 

froz publications listed in the bi.blio-raphy and identified in the text.
 

These descriptions are included here because they were compiled from scat

tered references in out-of-print publications not widely available for
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1i 
reference. The approximate location of claims mentioned in the reports
 

are shown in figure 2. The deposits are shown irt figure 3.
 

Yonarch Prospect 

The Yonarch group (3), 2/ including 14 claims, or about 300( 

2/ Underlined numbers in parentheses refer to iters in the bibliography 

at the end of thAis rport. ___ ___ _ 

acres, lies on the limestone ridge that trends eastward between 
Sinuk kiver and Washin-ton 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 broken 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 limestone 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 ore. 

The east gap is riantled by a heavy residual deposit of limc
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 a few inches to about 30 feet. 
They are approxifately vertical, but their persistence either ver
tically or horizontally, is not determinable fromn the exposures. 

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

The residual deposits of the east gap have been developed 
over an area approximately 600 by 800 feet, in open cuLs that 
range from a few yards to several hundred feet in lenpht. A 
shallow shaft and a short drift have been driven into the deposit 
in the head of the northerly gulch, 50 feet below the gap level. 
Afn or en cut at the south margin of the cap has uncovered a mass 
of undisturbed li;-:onite, apparently a vein 30 feet in width, cut
ting the limestone country rock. 

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



linonite and pyrolusite. Elsewhere on the claims the iror.
stained limestone cetritus has been thrown out of open cuts witli
out revealing any high-grade ore.
 

The residual ore of the east gap has a loose oranular tex
ture and a high] iron content, and is unusually free from irnurious 
izpurities. Two samples taken by the writer, one from an open cut 
at the east tzargin of the deposit and tlhe other a composite sa-ple 
from. a line of open cuts 400 feet long across its center, were 
found to contain 53 and 55 percent of metallic iron, respectively. 
Tk-.e complete analysis of tle coniposite sample, which is protably 
fairly representative of the whole deposit, is as follows: 

Analysis of composite sample of iron ore from -onarch group of clairs. 

(Analyst, R. C. Wells, tnited States Geological Survey.) 

Si02 . . . . . . . . . . . . 5.53 TI02.ne
 

.1203.1.* * l 34 P20 . . . * . . . . . 13 

Fe2G3 * . . 78.30 S . . . . . . . . . . . . . . Trace
. .
 

,C . . . . . . . . . . . . . .10 nO . . . . . . . . . . . . . 1.37
 

CaO . . . . . . . . . . . . . 1.97 Bar. . . . . . . . . . . . . Trace
 

H9 0 . . . . . . . . . . . . . 10.40
 
100.2L 

C02 . . . . . . . . . . ... 1 

The iron, nzanganese, phosphorus, and sulphur contents of
 
the ore calculated from this analysis areas follows: Fe,
 
54.81; t'n, 1.06; P, 0.057; S, trace.
 

'o samples were obtained from the veins from whith this
 
resiu2al material has been derived. The character of the ores
 
in the urnd isturbed veins was therefore not determined. 

Cnly qualitative analyses of samples tahlen from the -west
 
°ap were made. They contain lirionite and pyrolusite in about
 
equal arnount. The veinlets appear to comprise only a srmall
 
part of the general tass of the stockwork, so that the iron
 
and ran-anese content of minable material is probably not hi-h.
 

Ihe developient worl; done so far on the l:onarch property
 
has failed to furnish an adequate basis for estirating the
 
quantity of ore available in either the residual deposits or
 



t-.e urtlerlving veins. The size and e:tent of the veins for the 
rnost part can only be conjectured. The area of the residual 
deposits is fairly well outlined, but their depths have not been
generally demonstrated. Iiowever, it seeims certain that the 
resiuual hilgh-grdde ores aggrevate at 
least several hundred
 
thousand tons. Apparently tlhe-y cover an area 600 
 by 800 feet 
to a depth of several feet. In places shafts 12 feet deep are
said to heave been sunk in ore. Although ore occurs in tlhe
 
Xiead of the northerly gulch ,( 
 feet or nore Lelow the level of

the east cap, it is unsafe 
 to assume that the divide is under
lain by ore to this depth, for this ore is zpparently not in

Place, but has slumped do-w-n into thie head of the gulch 
 from
t're van above. O)bviously additional prospectin- will be
 
retu-ared to determine accurately the reserves of high-grade

residual 
ores and to dc-rostrate the availability of t'he
undisturbed vein ores. The stocLi;,ork of the west gap will 
also require careful investigation to determine its value.

The relatively hioh wi~anganese content of the veinlets and the
reported association. of gold withn the manganese strengthene
the -possibilIty that this deposit uay prove of conimercial 
value. 

The lirstones on tre property away fron the gaps contain
lrom 5 to 40 percent of iron. The averagre content is probably

nearer the lower figure, and if this proves true, it seems

coubtful that much of this r.terial 
can 'beconsidered as com
.,ercia ore.
 

The 'Iongarch group (4) of fifteen paLer;ted and three un
ratented 
 claims lies or the divide between Sinul. 'iver and

!Washingtor. Creek at 
the head of a small tributary of Sinuk-
Fiver k1-nown as Iron Creek. mlis fourand other groups of iron
claims near by have been described by lakin-(3), and little
developzent work has been acconplished since the oftime his
visit in 1914. Thle writer exa-mined with considerable care the 
outcrops arid development work on tthe Konarch and,claiks so 
far as corncerns their economic pcssibilities, has little to add 
to the cenerali.'ations and recomrzzenlations r-ace by Eakin. 

Ee country rock i^- li.estone, r'htich, has Ibeen crecciated 
ard reprlaced by lie~onite. 'eratitie is present only as a sub
ordinate constituent. A specimen of the fromore taken a trench 
at the head of 
Tron Creek shows on a polished surface nassive

lii-estone with 
numerous aneular inclusions of iron-stained lirne
stone, residual fragments of tie shatterecd country rock. Pyro
lusite. in places intergron Wi.- calcite, is present in vein
lets that cut the li-..onite andI the replaced lirestone. Thiese

relations and the proabal'e ;,eaesis of this Iron c>meosit will be
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discussed more fully in a leter paper on the iron resources of 

Alaska. For this report it is sufficient to say that the iron 

ore now exposed on the ridge and in Iron Creek is a residual 

concentration, a surficial enrichment of an underlying lode.
 

The 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 -wetalliferous deposit. The occurrence of jalena
 

and sphalerite with lirionite in the Galena group near by, the
 

presence of similar linonitic material in considerable amount
 

in a silver-lead lode in the Iro-achuk basin, and the constant
 

association of lironitic material and other iron minerals with
 

oost of the gold lodes on the peninsula might be cited as evi
dence of this possibility. 

The best showing of iron ore is in a saddle on the ridge 
at the head of Iron Creek, at what is designed by Eakin 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 400 feet in length 

have exposed a continuous body of iron ore, chiefly limnonite 
with a small amount of hematite. This lirnonitic ore is botry

oical in character but inclined to be porous, 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 this 

ore shows the content of iron and manganese to be respectively 

54.81 and 1.08 per cent. Phosphorus is low, being only 0.057
 

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 mrade by the WesternSteel Corporation, of Seattle,
 

on samples said to be representative of the ore in various
 

cuts:
 

Iron Silica Phosphorus IManganese 

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 mrade by the Pacific Coast Test

ing Laboratory on samples submitt-ed to it by the owners of the
 

property: 



--

Iron Silica Ptos;§orus Manganese Lime
 

53.88 7.07 0.047 0.83 
45.34 4.15 
 .049 .89 -
34.76 1.00 .038 
 .92 23.OG
 

Some gold is also reported, but no assay returns are available for publication.
 

Galena Prospect
 

The Calena group (3), 
which was not visited by the writer,
Consists of nine claims situated 2 miles southwest of the

!'onarch property. Several open cuts, 
shafts, and short drifts
 
are reported 
to have been made on the property, uncovering a

number of veins and 
small stockc-orks bearing limonite and

Salena. 
 No large bodies of ore are reported to have been

developed up to nidsummer, 1914, 
but sufficient encouragement

had been given by the findings to stimulate further develop
ment work, which was then iL 
 progress. 

The Galena group (4), consisting of nine claims, 
is about

2 miles southwest of the m1onarch Croup on the divide between

Sinuk River and LVashington Creek. These claims, though pros
pectea chiefly for their iron content, have also surface indi
cations of both lead and zinc, in the form of Ealena and

sphalerite. 

It appears that the ore-bearin- solutions have followed
irn large neasure one or more of a system of joint planes in

the country rock. 
 On the Sunrise claim, 
one of this group,

the country rock is crystalline limestone, the cleavage of

which strikes east and dips 250 
S. This limestone is cut by
a number of joint planes, the more prominent of which had the

following strikes and dips; 
 N.40 . 65° NW.; N. 800E., 

70i N.; 
ti.150 w. , 90*. DisseLinated Ealena in a quartz

E., 

-angue occurs along the vertical joint plane. This ore is
said to show considerable values in gold. 

Arn open cut on the '(so clair shows disseminated sphaler
iLe, with a little pyrite, in the crystalline limestone. Theextent of the zinc miineralization is not known. In a pit atanother locality on the Oso claim the saere system of jointing 
as above described was exposed, 
and vein quartz, with some
 
iron-stained vein material, 
occurs along 
a joint plane strikin- N. 10° W. and dipping 750 tY. Lilac-colored fluorite wasalso seen in this pit, but its exact relation to the minerali
zation could benot determined. 
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On the Fox and Williarms claits disseminated galena accom

panied by quartz was observed in limestone and calcareous 

schist. 

Considerable botryoidal limonite was seen on the dump at
 

a prospect on the Kentucky claim.
 

Cub Bear ProsDect
 

Toe Cub Bear group (3) includes four claims located end 

to end along the croppings of iron-ore veins cutting across 

the limestone ridge between Creek and Cripple River.Cashington 


The blossom of the veins, w.hYiere it shows through the vegetation 

at intervals, consists of the usual iron-stained limestone 

detritus mixed with liruonite nodules and vein fragments. A 

tew shallow pits have been dug, revealing lin.onite-heratite
 

veins as ouch as several feet in width. Large blocks of ore 

taken frouisone of the pits exhibit botryoidal and marimillary 

froms and fibrous texture and are essentially pure lirconite 
with possibly a very little accessory hernatite. No estimate 

of the amount of ore in the deposit or of its availability for 

rmining is possible at the present stage of development. 

The Cub Bear oroup (5) of iron claims lies near the head 

of Cripple i'iver on the divide between Cripple River and an 

eastern tributary of Washington Creek, at an elevation of about 

1,000 feet. The developments 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 158
 

E.; that of the western knoll strikes N. 100 L. and dips 20' 

W. 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 approximately 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 some hematite. The material 

is essentially iron-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 

grade is seen on this side of the saddle. On the north side 

several of the trenches have exposed massive botryoidal limo

,-ite-of good quality. A cellular lironite is also present on
 

the dumps, and manganous oxide in small amounts occurs with it.
 

'ihe quantity of ore on the durps does njot exceed a few tons.
 

No ore in place is exposed.
 



ThIe 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 Nogul group of claims and suggests
 
that the iron ray merely be gossan material capping a sulphide
 
vein. It is not possible to say whether this represents the
 
gossan of a sulphide vein or not. No sulphide was seen. The 
zone of mineralization is probably 50 to 100 feet wide and, as 
observed, seems to concur along the shattered crest of a fold, 
which suggests that the iron oxide :ay be but a deposit result
ing from the circulation of ground waters along this zone.
 

Aif.4rican Prospect 

The American group (3) includes four claims situated at
 
the base of a limestone ridge west of Sinuk giver, below
 
American Creek, 2 miles northwest of the `onarch property.
 
11je 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, and no analyses have been made
 
of the ore. The locality was not visited by the writer.
 

The Ilocul Prospect 

The Mogul property (3) consists of four claii-:s situated 
on thre Sinuk River and Washi-ngton Creek divide about 1 1/2 miles 
east of the Monarch property. No development work.has seen 
Zone here, the locations being Iade on the stren-th of a few 
acres of the blossom of ore veins that cut the limestones 
locally. Evidence of the veins is found in heavily iron-
stained limestone detritus that has a scant admixture of limo
nrte nodules and vein fragments. There is little evidence as
 
to the size and extent of the veins or the possibilities of
 
commercial development.
 

Iron OreReserves (6)
 

The following figures (table 3) are not accurate measure-
rents of the ore reserves of this district. They are approxi
mations co=mensurate with the purpose of this report and are 
set forth only as indicative of what more detailed exploration 
might reveal. As depth factors of less than four feet were 
used for rost of the estimates, the addition of only a few feet 
in depth would often double tne following fi(ures. In order to 
alter their present economic significance, however, these esti-
Lates l--ould lave to be increased Ly several h-unred times. 



TAELE 3. - Eesidual ore estimates 1/ 

40MNARCE GROUP 
30 to 45% iron . ..... . . . . . . . . . . 50,000 long tons 
15 to 25Z iron 500,000 long tons 

GALLENA GROUP 
3C to 45' iron. 100 1ong tons 
10 to 2'O. iron . . . . . . . . . . . . . . . . 10,000 long. tols 

AlIL'KICAN> IRONX C;:RO,'UIV 
20 to 4CA, iron ... . . . . . . . . . . . . . 40,000 lonr tons 

CUb LE-AR GROUP 
30 to 45%, iron ... . . . . . . . . . . . . . 100 long tons 
10 to 20% iron ... . . . . . . . . . . . . . 10,000 long tons 

1.;1SCLLL2A;L(E0US 

"o:gul property 
10 to 20% iron . . . . . . . . . . . . . . . . 5,01900 long tor.5 

ub '-ounitain 

10 to 20' iron .. . . . . . . . . . . . . & 00J(00.0. long torns 

Iron "reek and vicinity 
20 to 40Z iror . . . . . . . . . . . . . . . . 12,0O0 long tonr 
l0 to 20,; iron ... . . . . . . . . . . . . . 20,000 long tc-: 

These estiumates are for long tons of iron ore, not for tons of metallic 
iron. 

1/ Data fromt report by A. B. Shallit (6). 

BURE A U OF '-INES WC-JRd' 

Nature and Extent 

The Sinuk iron deposits were exam.ined by the Bureau of "ines as Far: 

of a continuing program. of investigation of mineral resources in the Sew;r': 

Peninsula area. The examination included compilation of the available 

re-,orts and data on the deposits; study of vertical aerial photographs cf 

the area; recon-naissanco Ly air and on foot; and laboratory analyses of 



typical speciLens. 
 .ver a perioc of 4 years, several brief visits were

0i-de as time and circumstances permitted. Particular ezrphasis 
was placed
 

on evidence that might indicate the prirnary 
source 
of the iron oxides. 

4
Iypical specC- ens for laboratory analyses were taken from prospect pits, 
road cuts, and outcrops. Speciamen clescriptiorns and type of analyses are
 

listed in table 
4. T'.e places i-here the specirens were taken are srov--n inr 

fic-ure 3. The analyses eata are in tables 5 tLrough 
8.
 

A suite of 16 typical speci.:,eius fromi the iron prospects were evalu

ated petrographically. Fesults are in a section at t';he end of this rep'ort. 

It is interesting to Dote that this evaluation was uade before road build-

in- operations uncovered a lead-zinc deposit with fluorite, copper, and 

silver in an iron-stained area adjacent to the Cub Bear prospect (sec-re-ns
 

Sinui: 25-A through -J). 
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1ABL;. 4. - Speci-men description and analyses I/ 

Specirnen Specir-en Type of
 
number description analyses2/
 

Sinuk 1 Limonitic float froit Washin[gton Creek-lron Petrographic 
Creek divide. 

S -'nru k 2 Li-onitic float fro. hill betsveen Vashington Do. 
and Ishland Creek-s. 

Sinuk 3 Dotryoidal li-:onite and calcite, Galena _,o. 
prospect. 

Sinuk 4 'tuartz--calcite vein iaterial, Caiena prospc.ct. Do. 
nuK 6 COuartz vein i-aterial, Galena prospect. .io. 

Sinuk 7 Li--onite associated with quartz, Calena LUO. 

prospect. 
Sinuk 8 Quartz vein naterial, Galena prospect. -o. 
Sinuk 9 uartz vein material, Galena prospect. Do. 
Sinuk 10 Prospect pit dump material, Galena prospect. ^o. 
S-nuk 12 Li -,onitic float, Calena prospect. Do. 
Sinuk 13 assive linonite, Calena prospect. Do. 
Sinul. 14 C~uartz vein naterial, Galena prospect. Do. 

inuk- 15 Liironitic float, Galena prospect. Do. 
Sinul: 18-A) 
Sinuks 18-B) ,5ineral 
Sinuk 18-C) Typical specim.ens, Monarch prospect. identifica-
S i ,nuk 18-D) t ion. 
Sinu;,; 19 Lrecciated lil'estone, east divide, 1-onarch Paragenesis. 

prospect. 
Sinuk. 20 Lim.onitic float from south side of east Do. 

divide, Nonarch prospect. 
Sinuk 21 Lironite-calcite float from the center of the Do. 

east divide, Monarch prospect. 
Sinuk 22 Typical "iron ore," -monarchprospect. Chemical 
Sinuk 25-A) Typical specimens fro= b;orrow pit on north Mlineral 
through ) side of Nome-Teller road on Cripple Fiver- identifica-

Sinul 25-J) Washington Creek divide near Cub Bear tion. 
prospect. 

1/ Specimen locations are shown on figure 3. Specirens 5, 11, 16, and
 
17 were not analyZed; they are museun. specimens or duplicates of
 
samples analyzed.
 

2/ All specimens exŽcept Sinuk k8, 22, and 25 wsere analyzed spectro
6raphically.
 



:ThELL5. - mX 	 ;i -ntificat'or. -p;arcl prospect.
 

Sinu.. iron e-CDosits-.
 

'_ _ 'Specinerns__ _ _ 
ISinuk Sinuk Sinul. S i n . 

_____ , ___ __ 1__-__ _8- __ _ _ 

S,&c ctrosc--4c: 

u,> Sn. Tb__L ...I. . -I _. <-___= 
_ __=_1__If_ r.n____ _ ____ 

7 7
_====~-Fe-= -- -TP _ _ ._=:1 __L_- _ 

:-inerals: I 
Calcite ' 'r_ P _____-P 

__ _ ---_ --- _________ _3 ___ …_-_-) 
_ ' etl ' t/ ei 	 _ _____s c - -___ __ 

I r e 	 _ _ _I ___-enil 	 _ 

anit de 	 _________ 

F"Lucresc~ence 	 ,- i -_ __ ~ _ _ _ _ 

'.aQoactivit'v _ ! 

l/ I J+77rYuoant 50 "- in e- i kiver percent ectec sanpin-

-ncant 0 - 5"I percent - Sought 'ut riot de--tc-eted, 

S - Sul'or inate 2 10 lercent ut:7-rals - percent. 
inor . - 2 nercent 

-.l - . percer!t 
T -racc Iess than .1 percen t 

2/ T e 2oet-Lite rrokhal y is .-ater cosite. 

3/ Contains .Annganese. 

TABiLE . - ;nalvsis of t _ftal 'iron ore" 1.honarch prospect 

Percent 
Sanrple I cia Acicd Cc. 
raum;ber |Sol. Insol. Total C _ j 

______ '_____e __ r__e_e Cu *'__ 

Si-rut-, 22 '52 .9 .26 53.16 0.02 K . 505 O.27 0. 004 K'.C'1 4 .12 
.~~_ ~~ ~ ~ _ _._ _ _ _ _ _ 



_______ 

____ 
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TABLE 7. -pergrpcreot, 
 Sinuk iron specimensi/
 

El e- ___ ____ anenierSnk__ 
__ nentZJ7T:2 

__ 

3 4 67 8 19 i10 i12 113j 14 ~1S 19 20 i21 

A&~~JG:- ~~F I F IGF IF GiLIAl C C D 
 DEI DD ID 1IC E D_ ___ 

_ _ __ __ _ _ _ _ F i J - I 4 F - - 1
La 

Ej I-D i~Di-4i 1 . -- E B 

Be GG 
 C G4 GGL jo-

Ca EC 
 D bLKD E. BAAD AD A I F 

. F L irn E F G 
Fe A B A B T A C 
 A_ DIATA 

~~g; C D El E EEEPE B E D lB B D 71IA____ D B C D D ~DE E 
 D __D__-_ . F-F -- F - j TF Ii 

J N E L' IF EI DEE II fE E 1E IFFmiE 
E--EE-~
 

S1. A AC 

A AAK I~~~~4

Sr B I E i n JC I CI-I F ~-I F~

'Ci LLQi C E FLL_1 EJE FI 
 IF__IF B
v LF D F F F JF JI V

~~fl ~C D A D I E IF__ A C- A IA ___ 

1/ A ',;ore t~han 10 percent v 0.01 to 0.1 percent
B 5 to 10 percent 
 F 0.001 to 0.01 nercent
C 1 to 5 percent 
 G Less than 0.00'1 percentD 0.1 to 1 percent - Not detected
 

2/Au, Li, Cd, Ca, Ge, Hf, Hcg, In, Ir, Li, NJb, 
 Os, P, Pd, Pt, La, Rh, E-u,

Sn, Ta, T~e, Tl, W, Sc, 
and Y were sought but not detected.
 



_____ 

2. 

TABLE 6. - l'iineral identification, borrow pit, Washington Creek-

Cripple River divide!'
 

Sanples Sinuk 2A-4J iC D :E |
 
Spectroscopic:
 

<< 1 ~~~~~~~~Tf~~~~~~~~L.. _ _ 1T jT I _ T I- Ii _
C.U _____ ! IT~ TTUIT I IT . 1 1T__ 7I IT-_ I
 
~~-Pb ______ Ix x x IT Xi 7-7' .

Z.n X !, i T IT X X X jT i_ 

!-.inerals: ,
Azurite L Iii1 T 
Calcite F Ir T AA
Cerussite iS _ T _ S ___
 

Chalcocite 1 _ 
 1
C-h^llorite___C _ .___ o t_e _ _ _ - 9 T 

_ _ 
___ _A I_ _____ - T__ _ __ _ 

_
Covellite | ____7 

_ _ 

- T 

Fluorite F A
 
Ga_Ie_ 
 _a . ___ SS - S _ .
Goethite T V I A -PP A A I S i 

.n. . . _ _ _ ___ _ [e __ __Me'nliornt....e i__ 
__ _ _ _ t _ TT __Ii _ _ -- T---Ie_ 

,aiacZite 
,'uscovite ____F_! |) F 

Pvrite 
 -A ' _ 

Cuartz _ 
___ 

Ap 
Scheelite f .- =_ __ - __ -
Srnialerite _ >T__ + !I .i? ___.________. : j ; _ iT._ ____Topaz T 2 

1~/ F - Predominant C'ver 50 percent f - luorescent
 
A - Abundant 10 50 percent
- N - Notable amounts less tha 
S - Subordinate 2 - 10 percent .1 percent 

`-4inor .5  2 percent - 'Detected in sarple 
r - few .1 - .5 percent  Sought but not detected
 
T - Trace Less than .1 rercent 

4/ Sinuk 25-A, B, C, , and G; Fragments of a vein of cuartzose rock w-hich
has lyeen subjected to cataclastic deforration. Cataclasts consist of 
fluorite or goethite frai-r[.ents. The goetbite -ay ',ave been derived
 
fromn earlier pyrite. Calena occurs as stringers derived (perhaps)
from the crushing" of earlier coarser fragments.


Sinuk 25--E and F: 
 Gossan composed of coarse aggregates of goethite in
ti..ately rnmixed with calcite. 
 Coarse portbyroblastic growth areas of 
quartz are connected to each other by very fine quartz veinlets. 

Sinuk 25-F, i, and I: Coethite or calcite rock of cataclastic oritin 
With vater-deposited calcite duerosited in sote solution cavities. 

Sinuk 25-J: CIalcite-nu~artz rock with a linsited arount of grieissose
foliation eix>ressed by thin irregular folded planes of sulfide rirn
orals acd oyilation products. 
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DESCKIPTION OF THE bEPCSIIS
 

Ceneral Nature
 

The Sinuk iron deposits occur in a thick- series of nietalimestones 

interbedded with thin schist beds. Soine sections of the rietalirnestore
 

series are thinbedded; others are relatively th-ick bedded; all are con

torted locally anu nuch brohen and jointed. ITle rEetalirfesto;es hiave _*ee

correlated -wltth the N'onre ,roup of netasecir'ents J4hich are considered to
 

be of Paleozoic age. The Sinuk iron 
6eposits include surface concentra

tions and fracture filling of botryoidal, u.ann.rillary or loosely cellular
 

limnonite and goethite usually associated with calcite, quartz, 
a s-Lall
 

aVount of lhenatite, and soi-e pyrolusite. Iron-stained schist fragments
 

somzetiies 
occur --ith the iron oxides. Sinilar lirnoritic float occurs 

scattered irre-ularly throupljh the area, 

The I=Tow\-n lou-'e (~osits in the N.ome group of -,etasedinents may be 

classed as preLefor.,ation and postdeforn.;ation deposits. The predeforna

tion deposits are not well k1-nown. }ost lode prospects in thIe NoLe area
 

are postdeformation deposits; 
the usual location is on or near the crest
 

of an anticline, but 
some are found in less readily explainable zones of
 

defori:ation or faulting. 
 Lode deposits in schist usually contain stib

nite, chalcopyrite, pyrite, 
and gold; deposits in lizrestone usually con

tair Žalena and sph}alerite ..-ith i-irnor '-;ounts of silver a871 sonetir'es 

copper. 'otryoidal 
or zapu-iiary lin.,onite is a comTr!on feature of tIe
 

veathered outcro'rllpins 
of the sulfide denosits in lirestone; gossans vith
 

casts and pseudo--,orn s of the original ninerals are rare. Thle reasor. is 

not 1known. I-iat%.erirnZ processes ;:;ay differ from processes in tl-e -;ore 

temp~erate zolies ,here go~sans have been described. 



,ie Sinuk iron deposits are in liniestone and both galena and sphaler

ite Fave been found on the Calena prospect and near the Cub Lear prospect. 

Lead and zinc also can be detected spectroscopically in trtany sa.ples thlat 

have no recognizable lead or zinc minerals. Tihe prirary deposits probably-

contain galerna and sphalerite and possible othler sulfides. Fluori te vas 

ith leadfound -.. the and cop-pr rinerals near the Cull Lear lode and hias 

been reported on the Galena prospect. Fluorite is not com:o-nly assoc-

ated with sulfides in the 'nome vold belt; but it is cormnon and widespread 

in the Lost River tin area about 60 miles to thre nortil-est. There is no 

evidenjce to indicate the grade of the primiary deposits. 

The principal Sinuk iron deposits appear to be alired alonc; two crenu

lated anticlines. Scanty exposures, local reversals of dip, and contorted
 

beds cast doubt on this interpretation, but the bullk of evidence su-zests 

that the Cub Bear, Iron CreeK, Tonarch, :Ko-ul, and Tub 'ountain prospects 

are alined alonF an anticline whose axis striles X 10° W. The Calena and 

possibly the A;-erican lodes are on a parallel anticline. 

Petrographic Evaluation 

By 

harold D. hess3/ 

3/ Formerly supervisory geologist, Fetrograpllic Laloratorv, -!ivision of 

Mlneral ;esources, Bureau of biine5, Albany Jjreor_ _____ 

Iron Creek Prospect
 

- ie:- Sinuk 1
 

Yielcd e-Scripton: Iron float seciren 

@1~~~~~~~~~ AAA 



2Ci 
Letr±p1.,.cjescr Lb.rtion Tlhis s-am:r'le is a c?.lorite sc'. st corntajnin-~ 

esseritiallv chlorite, scmc- li--onite arid quartz, small amounts of Liotite, 
se'ricite, ancd rmanga2nese 02xides, and a very sm~all arount of clayt. Thae 
uartz occurs as a clear rfine--ra;i:ec crystalline raterial fillinf small 

vuUs. 'he~ lLonite is nevanly dstriiutec 
throu-i t'e sa:-p-le as a powderv
 
oran~.--Zroawr.n 
-atteria, ajp-re~ntl' an altercation -roculuct of an unknom-n. pri
t.ay iror nral.
 

Evaluaz.ion: 
 There is I10 incicaticn of bonorlh structure or other evidences 
of sulfi.ie -irjeralization.
 

DanDle: Sintuk 2
 

i-el-C esrji tion: 
 Outcrop specimen
 

I'etroarlic- cEscript on: 
 This sam-le consists cf 
t,-o s-recfiens, a line-
stone and a sericite schist.
 

Iimestone is buff-coloredTne and finely crystallir.e. It contains 
essentially calcite w-ith a srnall amount of earthy linonite dissenllrated 
thiroughi the sazmple anc; connacted li.onite fillin- cavities. 
 Also present
 
are very small a-ounts of Tm:anganese 
 oxide (in fracture), quartz, and 

sericite.
 

..e sericite 
schist containes essentially sericite (-,.ith sone very
 
.r-ri-e~ intarprorn rutile) and a ferroma-nesian silicate sineral with 
a s.-2all amount of lir.:onite, both earthy and coitpacted. ,lso present are 
irreL ular 
zones of milky quartz. 

Evaluation: .;o sulfif:es v~&re observec and th<ere is no liTonite boxvork 

structure to inuicate 
t..e forn.Er 
,,resence of sulfices. 
 T'e cocLnact 1i2~o

nite fillin sa:-ll 
cav4ties in the 
li-.-estone rprotably 
uas nrecipitated fromr 
iron-bearing acidic Eclutions upon contact 
;ith th.e calcite.
0~~~~~~~~~~~~~~~~~C 



Calerna Prospect 

rSarxjle: Sinau 3 

Field cescriptio2 : Liionite anc calcite specimens 

Fecrc-raphic description: ThisS sample contains essentially bro-an, dense, 

octryoial l-;tonite with! radial fihrous structure. Small spaces betweern 

Eotrvoi.al nasses are filled partially wIIth 'Lhite calcite and orarn-c-r-ro n 

]i-,Lonite. Also present are s.all a; -ounts of quartz and manganese oxide 

and vary srall armou:nts of clay iAinrerals. Tlhe sarnrple is very lightly -ag

netic, how,;ever, no xiagrietite was observad. 1Altliough 0.1-1.O percent lead 

and 1-5 percent zinc were detected spectro-raphically, no galena or sphal

erite were )o'bserved.Spectroscopic analysis of selected concentrates strcncly 

indicates that thc leac7 and zinc are verv intimately associated 'with thDe 

li:-onite5 possibly c-herically coL;ined. 'The sample contains no lox.;ork 

structure. 

amm-le: Sinul 4 

7iel1 descr'ption: i'.uartz and calcite vein fillinqg 

Fetrozrapnic descrintion. This sample consists essentially of supary ouartz 

an6 earthy li-monite. Some quartz is _1hite and nearly free of impurities. 

but most of it is iron stained. Some light brown calcite is distributed 

t~rough th-e rock, ,ainly i.-poorly defined, irreular veinlets. Trace 

a-_.o i r m5-,covite and clay also arz present. lthough f!.Ol-G.l per

cent lead and D.l-l.O peicent zinc wvere detected spectrographically. no 

gallena or sphalerite were o-bserve-d. !;o Icx->corl structure was notedi. 

Fs-ie: Srmtiu: 6 

f ieAld uscr tiTon: Quart~z vein . aterial 



i-etroTraphic descrition This is a fine-grained quartz-calcite rocklhick. 

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

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

sphalerite. Essential amounts of linonite occur as isolated dense, dark 

brown. and earthy ora;-c-bro--n nasses; also, soiue earthy lironite occurs 

as a coating or staining ager:t. Slrall amounts of chlorite and opal also 

are present. 

Safile: Sinuk 7 

_Field description: Linonite-quartz specirmens 

_e________________ on:These specimens consist essentially of a dark 

Lrown, dense but cellular lironite in sone of the openings have.which 

been filled or partially filled with calcite. Oine of thc srecimens con

tains a large veinlet of mnilky quartz. A5lso present are small amounts of 

earthy orange-brown limonite and black manganese oxide and a very Small 

amount of sphalerite. The linonite shows only a slight Development of
 

bocryoidal surfaces, and no boxwork structure was observed.
 

Sample: Sinuk &
 

Field description: Quartz vein specimens
 

Petrographic description: This sample consists of two highly altered
 

schists which are crisscrossed with small, irregular veinlets of quartz.
 

Onhe samples contain essentially quartz, some of which is very fine-grained
 

and friable, with lesser amounts of limonite, small amounts of muscovite,
 

anda very smrall to trace accounts of epidote, chlorite, clay, and graphite.
 

Although 0.1-1.0 percent lead was detected spectroscopically, no galena
 

was observed, and no boxv'ork structure >as noted.
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Satvnle: Sinuk 9 

Field description: Ouartz vein 

Petrographic description: This sample consists of white, sugary quartz 

which contains irregular stringers of pale-yellow calcite and clay. Small 

ariounts of sericite and earthy limonite are disseminated throughout the 

cuartz. Fine-grained galena and hematite occur tocether in small veinlets. 

Gf the samples examined, this one has the hiEhest lead content. No box-

work structure was apparent. 

Sample: Sinuk 10
 

Field descriptiono Dump specimens
 

Fetrogranhic description: The sample is a dark gray to brown limestone
 

with part of the surface showing evidence of solution and redeposition of
 

sr;all calcite crystals. Hematite and lironite occur on fracture surfaces. 

Sample contains essentially calcite, some quartz (in thin veinlets) and 

* hematite, and small amounts of limonite, chlorite, and clay. No boxwork 

livionite was observed. 

Samle: Sinuk 12 

Field description: Limonite float 

PetroraDhic description: This sample consists of two specimens, a lime

stone and a calcite-lironite rock. 

Tl!e linestone is finelv crystalline, consisting of alternating layers 

of white and brown limonite-stained calcite. The sample contains essen

tially calcite, a small axmount of lirmonite, and trace amounts of chalcedony 

and clay. 
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The calcite-limonite roci essentially consists of calcite and 6ark
 

a lesser amount of sphalerite,
rirown and yellow-brown earthy litnonite, 


and very small amounts of quartz and clay winerals. N~o boxwork structure
 

was observed in either sample. 

SarDle: Sinuk 13 

Tield description- Liiihonite 

Petroraphic description: Th>is sanple consists essentially of dense botrv

of tne surfaceoieal linonite, exhibiting a radial fiborous structure. Part 

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

s-all amount of calcite is present, occurring in a smallance. A very 

veinlet. Trace amounts of clay are present. Although this sample con

tained 0 .1-1.0 percent lead and zi-nc, no sphalerite or calena were observe'. 

-:o bo)X.ork structure was notec. 

SaEle: Sinulk 14 

Fielddescription: Quartz vein material 

two?etro raphic description: This sample consists of specimens of iron-

One specistained, finely crystalline limestone veined by milky quartz. 


men contains a considerablle anount of sphalerite and the other is barren. 

-lso present is some earthy linonite and a trace arount of clay. A poorly 

developed cellular structure was present in the lirionite, but it did not 

offer any evidences of relict sulI ides. 

SazjleE: Sinuk 15 

field description: Lilonite float 

T.is sande consists of three different specinns.Petrotraphic descrintion: 


Cne is a highly altered chlorite schist conta-ining essentially limonite, 



Mclorite, anc calcite v-ith some i-.anganese oxide an6 sericIte. he secorn 

contains essential amounts of drusy herirmorpiiite and earthy, brown and 

orange-brown linonite, some quartz, calcite, and sphalerite, a snall 

alount of manganese oxide, and a trace amount of clay. The third speci

rnen is a jark b.rown, dense botryoldal li.onite w;ith sone associate6 calcite 

and manCaiese oxide and st.all az.ounts of quartz and splalerite. ;C linr

nite boxx-'ork- structure -as noted. 

Samle: Siriuk 19 

Field description: Erecciated "counitry rock," east divide 

Petrogaph-)ic descrtion: This sample is a brecciatec, finely crystal

line lirestone, fractured and recewented bLyvsrall anounts of seconuary 

calcite, ivangariese oxide, and li-.onite. The brecciated pieces consist 

esse.-tially of wvhite- or crea-.-coloreci calcie .w;ithtrace au-ounts of asso

ciates otuartz an lii,;onite. 

Samie: Siri-uV 20
 

Fiheld descrin'tion: Lioronitc, scuth side of east divide 

,-_ro,rphic description: This rock is composed essentially of dark brovT, 

dense, botryoidal limonite, exhiliting a radial, ftilrous structure. S-aIl 

asiounts of earthy calcite are deposited on one surface. The li.onite con

tains small, irregularly distributed voids that are filled or coated with 

very small a-ounts of rluscovite, liuonite, wuartz, tour...aline, biotite, 

chl1orite, claay, calcite, and ampbibols. io boxwork structure was olbserved. 

_ Sinu 21 

'. icl& des-.cr-irticnL-if:oriite arZd calcite, cernter of -iast (divide 



trofraplhic description: This saLple consists of white, coarsely crvstal

line, seconcary calcite inter-rown with- tense, cdarI-'-ro.n, m-assive lino

nite containing small, irregularly distributed 
voids. Also present are
 

smiall anounts of niian-arese oxide an6 
 sericiLe. N'o 'boxw-.7ork structure was 

noted. 

Evaltation: No sulfide rinerals *.ere 'etected nicrescopca ily, and szpec

tro~raphic analyEses showed L1o particlJar conceitration of '-.ase .etals. 

Although these samples proba'bly wiere tafen from a lir.estone area, t.Cer2 

was io evidence of bo-?:work structure or othjer signs of sulfide i.-inerali

zation.
 

Seneral Concluions
 

.ln thne I.asis of ti-is exarixation, t,e followinC conclusions were rade:
 

1. honL~e of tle sam!rles ixi-ibited li.,onite boxork strucinienouC 


tures. 

2. Sanmrles from t-e Cale-,a prcspect 
showed distirctive evidence of 

sulfide mineralization. 
 "m~e Calena suite consists of 11 sarn-les, 1 cC,-

LaininL as i-Uch as 5-1 percent lead and 4 containing 10 percent zinc. 

Several sa:Tnies eere cormosed of com.ipact botryoial li"onitc, probably
 

.-recii-tLetec from iron-'.earinp aciciic solutions alkalinemade by contact 

W.iL isi:_stone. :c'*72ev-r, no ineigenous li- onite Uo.xworh structure was 

oLserveCd. Ap;parenrtly these specimenrs were collected in an area of inter-

bedded cr':stalline lir.iestone and scI!ist. is,woulcd su--est the possibititv
 

of cc..l-.x ologic structure, Loth of of

r N- tai-orA-:ic rocks andi 


_.c-r;lized zoones.
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'. .o pric.ary or &econdary copper rAnerals were detected and srec

trograp,31ic analyses did not shoV a concertratioD of copper. All evidences 

indiicate that the samples represent plri;.ar4ly an Erea of lead-zinc Lirner

41 Sa'ai.De Sinulk 215 (tales 4 and6) w;ich contains copper v-as collectec 

later.__ 

4 . Mineralization -ay !be confired largely to tCe lim~-etone ratr.Cr 

than to the inter'bedded scilists. 

5. The aIserce of boxxT: structure to-ether -with the presence of 

essentially unaltered prinary sulfi.es and oth:er criteria indicate t'hat 

conditions re-<uisite to thie fornmation of true Fossans in this area have 

been unfavorable; therefore, the existence of underlying zones of oxidia

tion or supergenle e-nric'.Tent would appear unliikely. 
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