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TIE QUICKSILVER RESOURCES OF THE KUSKOKWIM RIVER REGION, ALASKA

INTRODUCTION

The existence of guicksilver ore on the Kuskokwim River was

Inown to the Russiens at the time of the building of the fort and

sottlement ot Kolmakofsky in 1838. Cirmsbar was seen on the bluff ”j%&&<’>%_

oK

along the north bank of the river three miles below Kolmakofaky. The 9 >~
~/

Lirst mining of quicksilver recorded was done prior to 1900 by a Mr,
Lind who made no profit from the'entprprise. {1). Later the prospect
wag staked and held by the late "Cinnabar™ McDonald, & well known
sharacter én the Kuskokwin, In 1906 ir. E. W, Parks locaied two claimsg
lnown as the Bessis and the Alice eighteen mileg above Georgotown.
Shortly afterward Fuller & Willils loqated 8 property ﬁear Parks.

Several clsims were later staked in these loca;ities.

The largest production in the distriect is said to bo from the
Parks prospect with a total reported produection of 66 flaska. The next
largeat production came from the Defounrcey prospect locnted twenty
miles north of the Kuakokwiwm frOm‘the movth of Crooked Crcelc below
Ggorgetown. Thin property wes located §n 1919 and produced forty-two
flasks of quickailver. This year the Corona, an edjoining property, an,“
produced thirty-five flaska, Tha DeCourcey progpect hssg beon abandongé.
There 18 no definitse future shsad for the Corona.

Quicksilver in the Kus#okwim reglon occurs in the shattered
ares adjacent to igneous intrusions. Lt 18 generally believed that

quicksilver ores ococur in hot spring deposits and that they are not deep

(Fumerals refer to bibliography at end of article)



seated in cheracter. (2). Prospecting an area for a commercial déposib
of quicksilver requires some experience and geological knowledge. Iuch
of the development work on the quicksilver deposits of the RKuskokwim
region nas been wmisdirected and has accomplished little toward showing
the valne of the deporit. A large part of the work has beon done by
placer mniacrs that overflowsd into the Kuakokwhn district from placer
stampeicg, ‘Te fubiee of onlcksllver on the Kuskokwinm ia then a question
wnloh can only bas nngvesad ag n vesnlt o iaselllgent pronpecting.

Stibndbte anl realgar are tho orincipal orca associatod with
the cinnabar.

The Yulon~Xuakokwin portage 13 the sccopied route for summer
travel. The mall boot, overating twice a month in summaf, carrias
vaggsnera, ‘e fare from Ruegian Mission to Bethel is $75.

daicksilver in ita oceurrence in the Kuskokwelm River legion
ig sesttoreld over a wile area, To ons intersstad in tho quicksilver
regources and tholir posgible exploitation, they may Ve consldered as

a unit. The more specific detalls relaling to the occurrence will Dde

discussed in the description of the indiviauaml properties,

LOCATION

The Kuskokwim 1s the second largest river system in Alaska.
The trend of the Ruskolkwim River roughly parallels the Yukon River,
From the mouth of the Kuskokwim River 4o the forks that form its upper
tributaries the distance is approximately 600 miles. The Ruskokwim

River flows southwest, in a general direction, emptying into Kuskokwim



Bay on the sast coast of Bering Sea. A range of mountains meparates
the drelinage of tho Kuskokwlm and Yukon Rivers. The Yukon River lies
north of the Ruskokwim and at the nearest polnt is about 20 miles dis-.
tant.

The main occurrence of quicksilver in the Ruskokwim Region
is located about 18 miles above Georgetown, on the north bank of the
Ruskokwim River, in the vicinity of Parks. The first dlascovery of
cinnabar in this locality was made by Mr. E. W. Parks in 1906. This
wapn followed by the discovery and location of the Fuller and Willis
prospect about 1 mile below the Parks prospect and on the same side of
the river. “he Ammiline prospect lies north of and adjacent to the

3

Parks Proépect; i1t is reportsd that this prospect has been abandonedéjQJ&
and later Iincluded in the Parks® holdings. A prospect wag located by
Hr. Nick Mallick immedlately north of the Fuller and Willis Prospect,
and later abandoned. _Tho Mellick Prospect was later restaked by Foller y

{)}:)-/,
and Willis,

The Parks~Barometer Group of elaims 1g located on the south side
of the Ruskokwim River, about 1 mile above Parks, at the foot of Beromster
Hountain, The claims are reached by a lj-mile trall from the bank of
tha river, Mr, W. J. Cribbee, of Sleitmute, has reported a discovery
of cimmabar mssoclated with stibnite east of the Barometer Group.

A discovery of cinnabar has been reported, by Mr, L. HN.

Wilson of McGrath, 2 miles below the Candle landing on the RKuskokwim



River., Mr. Wilson has located a clnnabar progspect on the gouth glope

of Joaquin Mountain near Takotna. Cimmabar has been reported along

the walls of the stibnite velns of Cripple Mounialn, Innoko Mining Distgiot.
The DeConrcey prospect, located 20 mlles north of the Knskokj +7q5ﬁﬂ

wim River and 8 mlles west of Crooked Creek, wag one time operated under

the name of the Thrift Mining Company. It was located in 1919, This

property may bve reached by trall, from Iditarod, or from the mouth of
Crooked Creek on the Kuskokwim River, The distance from Iditarod is
approximately 67 miles and from the mouth of Crooked Creeck 27 miles.

It is reported that no assesswent work has bsen done on the DeCounrcey
Proapoect for the past 2 years and that the property is now open for
locaylon. A prospect, known ag the ™Corona', hap been located adjoining
the DeCowrcey.

The o0ld holdings of the late “Clmmabar"” MoDonald, which merk
the logetian of the first noted ovacurrence of quicksilver by the
Bussians, have been reataked by Mr. Gorden Bettles. Nany additional
claims were incluwded, The Bettles Proapect is located on the north
bank of the Xuskokwim River 3 miles below the old Ruesian settlement
at Kolmakofaky.

¥r, Berman Oman, of Aklak, reports an isolated ocourronce of
cinnabar and realger on Halny Creek, a tributary of the upper Bek River,
| in the lower Kuskokwlm District.

Cimnabar is found as float in some of the placer operations
in the Iditarod, Immoko, and lower Euskokwlm Mining Districts. The

amount recovered has not been commercial,



TRANSPORTATION AND ACCESSIBILITY

The Kuskokwim is navigable by river steamer from Bethel to
MeGrath, a distance of approximately 500 miles, The Santa Ana Sisam~
ship Company operates a steamer from Seattle, comecting with the river
gteamer at Bethel, semi-annually. 7The freight rate from Seattle, ship
option 2000 pounds or cubic measurement, to various points on the river
is ds follows: Bethel, $22.50; Aklak, $37; Rapemmte, $56; McGrath, §65;
Takotna Yorks, 870; Medfra, $80. Hates are proportional for intermedlate
distances.

The quicksilver properties along the RKuskokwlim moy 5& reached
in summer by steamer usually during the months of May and September,
Small boats are available at Betliel from LRy 40 October dépending on
the ice in the river. Winter transportation té the Kuskokwim District
is by dog team from Nenana via MeGrath, Tekotna, Iditarod, and the

mouth of Crooked Creek.
The fare from Seattle to Bethel is 3100, Bethel to MHeGrath

$76, Small gus boats are available on the Kuskokwim River from $20
to $26 per day including fuel, The standard rate for guides is §5 per
day. Dog tesms are available in winter from $15 to $25 per day. The

cogt of btravel with winter mail is approximaiely $10 per day. The
length of time required from Seattle to Bethel in swmmer ls 12 to 14

days; from Bethel to MoGrath, 5 days. The length of time required for
winter transportation ia variable.
Cripple Mountain, Mt. Joaquin, &and Candle Creek may be reached

from McGrath or Takotna. The DeBourcey Prdperty ias accessible by a



rough trail, 40 miles overland, from & point 110 miles from the mouth
of the Iditarod River. The usual route followed is by trail from Flat
to & point on Crooked Creek, Walsh and Stevens placer mines, 20 miles
from the mouth., Radny Cresk, in the Lower Kuskokwim District, is
acacesgible by overland journey from the gsecond fish camp on the Kwith-
luk River. The second fish camp 1g approximetsly 70 miles from the

nmowth of the river, There are no tralls, the approximate overiend

distance from thls point is 90 miles. Rainy Creck may be reachod by
poling boat on Eek River during high stages of water but, owing to

Slow progress, this method of travel is impracticel.

VEGETATION AND TIMBER

With the excevifion of Nainy Creek, there is ample timber for
mining and cemp construstion purposes. Spruce, cottonwood, birch, alder,
wvillows and hrush were noted. The timher i3 not large or extremely
sbundant and decreases in emount towerd the mouth of the Kuskokwim River.
A amali saw-nill i3 malntained by the Bureau of REducation at akiak.
Below Napamite the timber glves way to tundra away from the stréama.
Treegrare found in the pwdra areas along the larger atréame. The
corditions are marshy near ths banks of the Rivers and in the Tundre
areas, The eniire reglon 1s covered with moss. Blueberrles, cranberrlies,
yéilbw salmondberriss, and forms of mosa.berriea are abundant, The soil
is adapfable for tﬁe growth of vegetables, The long days in summer
geem to promote the growth of vegetation. The tundra areas cannot be
utilized for gerden unless fertiliged., \Wheat and ocats are grown at

Takotna. The ground near theo quickallver oocurrences ig not frogen.



GAME:

Game 18 abundant in the RKuskokwim River Region., Itach fur
is obtained by trappers. Animal llfe notliced insluded, otter, wink,
beaver, muskrat, fox, martin, brown and blaclk bear, ducks, gecsge,
ptarmigan and swan. PFishing is the main nativo industry along the
Kuskokwilm River. There are several varieties of salmon., Greyling,
trout, and whitefish are caught in the side streams. The natives use
fishwhecels and nets. The salmon are dried on poles for use ag dog
feed in the winter. ‘(he king salmon 18 smoked for their own use and

is the princlpal article of native food.

CLIMATE

The KuskoXwlm River is a reglon of wide changes in tem~
perature, “The range in temperature ila from 60 degrees below zero
in winter to 90 degrees above zZero In summer. Ths weather conditions
in the summor are ideal., The fall is accompanied by frequent ralns,
Ice fd?ms In the Kaskokwim River, usually, in October., The breek-up
ocours in April or Mey. The werm swmer westher ls uwsually asccompanied

by mosquitoes and other insectsa,

POPULATION

The postoffices in the Kuskokwim River Hegilon are Akliak,
Bethel, and Quinhagak in the Lower Kuskokwim Reglon; uz;pa'mte in the
Central Kuskokwim Regioh: HoGrath, Takotna and Medfra in the Upper
Kuskokwim Region. The region is sparsely settled, the total population
being a few hondred, of which over half are natives. With the excéption

of a trader near the month of Swift River, there 1s no settlement




between MoGrath and Sleitmate. The total white population between

MeGrath and Akiak 18 less than 50 with the exceptlon of the men employed
at the New York Alaskae Gold Dredging Company, Bear Creek, Upper Tulukgak
River. The natives above Akiak ars Indian#. Below Ak;ak the natives

are all of Egkimo stosk. Squaw-men are the rule rather than the exception.

Phe towms are more populated during the winter than 1n summer,

TABOR

The standard rate for day labor in the Muskokwim River Region
1s #6 per day and boerd. There are fow men in the district that are
experienced in lode mining. The entry of a new industry would attract
men from various polnts in the interior éf Alaska, HNative labor is
availadle from $75 to $125 per month with board. Board will cost from

$1.75 to 83 ver man per day, depending on accessidllity.

MINERAL REBOURCES

Gold placer operations are located in the vicinity of Takotna
and McGrath, The Nixon Pork lode mine, gold-silver-lead-copper, is
operated on the Nlxon Fork of the Ruskokwim Hiver. Other placer opera=~
tions are located on Crooked Creek; New York Creek, near Napamute; Marvel
Creek, Aniak Rliver tributary; Now York Alaska Gold Dredging Coypany, Bear
Creok, uwppayr Taluksak Rlver; and in the Quinhagak-Goodnews Bay District.
Coal is reported on Big Creok, near McOrath; Sou Creek, near Napamutg;
Aniék Riveyr; Eek River; aad Nelgon Island. Stibnite and reslgar are
associated with the quicksilver. Arsenic ocears on Roiny Creek, ond
Quinhng-River. There is an occurrence of gold-gilver-coppsr are in

the Rusalan Mountalins near the native setitlement of Russian Mtasion.

3



Prospecting for placer is carrled on, on a small scale, along the
trivutaries of the Xuskolwim River. Dlatinwan is found in the gold
placers of Bear Creek; and Kow Kow Creek, near Quinktngak, A wminor

ocourrence of oil shals 18 found on Bear Creek, and at Bettles® Prospect,

GENERAL TOPOGRAPHY

The -Kuskokwim River flows through a low mountalaous reglon from
-its upper limlte %o the Russian Mountains. From this noint to the mouth
1 found the characteristic rolling tundra topography. The river attains
no greai size above the Patlawiksuk, Swift, and Stony Rivers, At Parks
the river has a width of 1500 feet and an average depih of 12 feet.

The elevalion cof the Kuskokwim River at McGrath i3 less than DOO feet.
The valley of the XKuskokwim i{s very wide and there are cwny bends in
the river. The channel in the river followsg the high cut banks, Tho
mountains are irrezular and seldom reach an altitude of 4,000 feet,

The greater part of the arce north of the Xuskokwim Niver 1is
drained by tributaries of the Yukon River., The major part of the
Juskokwin drainsgs comes from its sowbhern tributeries from the scuth
Blope of Mt. McXinley to Eek River, The Tatlawiksuk, Swift, Stony,
Aniek, Tuluksak, Kiselallk, Xwithluk and Eek River, southern tridutaries
of the Kuskokwim, aré reported to head In the same general locality and

are geparated by divides extending in different directions,
The Lower Kuskokwim is a reglon of tundra and small lakes.

Smll deep streams drain the tundra srea. Below Bethel the Kuskolwim
beaomes very wide, extending over & mud flat area. The larger vessels
move bnly at low tlde thus enabling them to be froed from eny bars that

may be encountered.



WATER POWER

The development of a limlted water power is poseible by the
construction of ditches from a point near the source of small streams
to the high bank above the Kuskokwim River. The details of ouch con~
struction can only be obtained by a'atudy of the possibilities near a

particular prospect. No large water power sites are recorded,

GROLOGY

The significant fact regarding the quicksilver occurrences in
the Kuskokwim River Region 18 their assoclation with granitic intrusives.
It seems reasonable to asgsume that the Intruelones cansed a ghattering in-.
the surrounding sediments and thet the ore deposition was a result of
aqueous emanatlone from the magma. This opinion is based on the
sinflarity of the intrusives., Howsever, 1t may be posaidle that the ore
formad as o result of deposition by ascending hot waters subsequent to
the intruéion. The occurrence of clmnabar 1ln the Intrusive rock in the
Fuller & Willis Prospect might be an evidence of the latier theory.

Howaver, this pcourrence may possibly be accounted for by a minute concen=

tration by surface waters of cinmabar from weathered ore. In all cases
notéd the guaicksllver ore occurred in a shattered zone. Weathering and
alteration of the rock accompanying the ore is 350 marked that it 1s
somotimes difficnlt, in the fileld, to differentiate between the igneous
rock a8 a granitic or monzonitic porphyry. (3). ‘

In a diacussion of the qulicksilver deposits in the vieinity

of Parks, Philiﬁ S. Smith (4) states, “"Lindgren has clearly shown that
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he does not restrict the term *hot springs' to those that derive their
water from Lhe surface but includes those which derive their water
from hot aBcending solutions, possibly of magmatis origin, I1f the
term is used ir this brosd sense, the quicksilver deposits here des-
cribed may appeopriately be called hot-spring deposits. They are evi=
dently closely assoolated with the igneous rocks and have derived
their mineral content from the emanations of the Intrusive masses in
the form of solutions. To judge from the geologlce ocourrence of the
ores the depth below the surface at which they were formed apparently
was not great. This conclusion is indleated by the number of spaces
that are still preserved and the mumber of open spacea that were in
existence when the mineralization took place but are now filled with
ore and gangus. It ig further sunported by the shattercd conditionm:
of the rock edjecent to the intirusives, for the shattering could have
taken place only under slight load, such as is characteristic of the
surficial part of the earth's crust. * * * At B;rometer Mountain, &
few milea south of the Parke prospect, a considerable mass of intrusive ‘
granitvic rock is exposed. Possibly a slmilar intrusive mass oocurs
8%1ll nearer the ?&rks prospect but at so great a depth that only the
apophy sea frém it.are exposed on the surface,"

Cripple, Joaquin and Barometer Mountains are examples of thse
larger intrusive voaies. The Intrusives in the vicinlty of the Fuller
& Willis, o;d Parks prospects sre smaller bodies which may be tongues

oY the larger intrusive masses, The sediments in the vicinlty of the
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Parks Prospect have been subjected to regionsl metamorphism which hss
cauged an alteration and a folding of the strata. The sedimentavry
areas nearer the intruslves have been sudjected to an atditional con-
tact~metanorpnisn and shattsring,

The ore occurrencelmuy ve divided into five types: Clnnabar
and stibnite occurring in a serics of stringers and lenges wibth gome
quartz as at the Parks prospootv; narrow stringers of nearly purse clnna-
bar, Candle Creek, Thrift, and Cordon Bettles; cinnabar and realgar
with little stibnite at the Parks Baromejer Group and Ralny Creek;
massive stibnite with mocessory roalgar aud cinnabasr ot the Parks
Barometer Croup; quarts veins with stibnite, and cinnabar in veinlets
along the walls at Cripple Mountain; and cinnabar ocowrring as float
and placer at Gordon Bettles', and the various placer districte. As
a geners) rule, the amount of stibnite 18 greater than tﬁo oinnabar,
Thers is an absence of sther metallio minerals. Pyrite and marcessite
are found but are thought to have formed subsequent to the ore depoai~
tion, Tho gangue minerals are nalnly metamorphosed country rock, with

gome angonlay fragments; quartz, inoluding chalcsdony; and some calcite,
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The above photograph Bhowa a sample of quicksilver ore
(center) from the Cribbee prospect on Barometer Mountain. The two
smaller pleces on elthsr side of the Cribbee ore are broken pebbles
of placer cinnabar from the Riley Dredge at Flat, Alaska, The photo-.
graph is slightly more than one-half size. The lighter portions of
the Crlbbee sample are quartaz with a small smount of calcite; the
darker portions, stibnite; and the red, cinnabar. The ysellowlsh color
at the top of the saumple represents the wall of the vein. The sfibnite
predominates. Clnmabar and stibnite are so intermixzed in places that
the presence of the mineral livingstonite, a sulphide of morcury and
antimony, was suspected. In places the cinnabar occurs as veinlets
in the stibnite. The stibnite and the cinnabar were undoubtedly de-
posited at the same time, The back view of this sample gives thoe
impression of a peppering of cinnadar. The crystallization of the
stibnite 18 not aB distinct &8 in some of the other samples where the
quartz 18 not so predominant. The pebbles of placer clnnabar are

relatively pure and are & csharacteristic osccurrence in the Iditarod

District.



The center sample, In the aﬁove photograph, shows quartz
with included angular fragments of wall rock. The red portion.:of the
sample ia realgar; and the silver, stibnite. There are some fine vein-
lets of calcite; On the back of the semple realgar ia Included in the
center of a veinlet of calclte. Lt ig diffiocult to distinguish between
the cinnnbay and the realgar in the sample though in places it way he
recognlzed in an Intergrowth of stibnite crystals. The stibnite oceurs
in well defined needle-like crystals. There does not appear to be an
intermixture of realgar with stibnite or cinnabar suggesting deposition
after these two minerals, The smaller esamples in the photograph ghow
realgar oscourring in small fissures 1n the vein., There is no quartsz in
' these samples, the gangue belng altered country rock, The picture is
t8kon along the mineralization. The realgar occurs in a series of
stringers and small lensea, The two smaller samples are taken from the
tuwmel on the Parks Baromeiter Group and the center sample from ad jacent
opencut, descrived in the discussion of the Parkg Barometer Group.
Agsays from the tumnel show the arsenic oontent of the samples twice

the mercury content. One sample shows the reverse.
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The light untouched portlons of the above photographs
represent crystalline stibnite; the white, calcite oscurring in
veinlets or vuga; and the red, cinnabar. The dark fragments are
included country rock. The brown color repregents altered country
rock in the vein matter; and the yellowlah color stibnite orystals
with & coating of iron oxlde,

The presence of atibnite orystals In the open vugs indicates
their presence at the time of the deposition of the stibnite and the
near-Burfacé formation of the ore. Cilmmsbhar 1a closely assoclated with
the stlbnite in thess samples. Some;quartz 13 present. The stibnite
occurs in well formed crystals and is unaltered. The quartz sample
described on page 16 ia teken from the same outerop. No evidences of
replacement are 8sen in any of”the quicksilver ores. Stilbanite orystals

are found in amall stringers away from the central point of deposition.
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Figures 1, and 2, are the back =and front views of the same
sample, This sample was taken ns oﬁaracteriﬁtic of the ore in the
Fuller gnd Willis c¢rosscut. The mumber of open spsces may be obssrved
1n the ore partly filled with calcite, The white mineral is calcite
and the red cimabar. The remainder of the sample ia altered country
rock, The cinnabar £ills small cavities and fissures in the ore
accompanied by & smaller amount of stibnite which 18 usually closely
Intermixed with the einnabnr, OCther pamples from the same locality
present a banded appearance with a mineralization of stibnite and cinne-
bar in small stringera and lenseg,

The calelite is regarded as secondary and appa#ently has
formed along fissures caused by movement after the deposition of cinnabar.
A more detailed description of the oscurrence is given under tﬁe dig=-
oussion of the Fuller and Willise prospect. |

The accompanying photographs show the general nature of the
quicksilver ore in the visinity of Parks, The photogrephs are all
. 81ightly over oms~half size. It is interesting to note the predounl-
nence of quartz {n some of the samples and its absence in othsrs, It
is also interesting to speculate on the nature of the mineralizing
solutions that deposited silica, cimmabar, end stibnite. It is suggested
that the quartz was deposited in the mmrin fissures and that the more
volatile atibnite and cirmabar penetrated the finer breaks in the
gsediments. The realgar may have followed as a subsegquent deposition
a8 1ts ocourrence 18 not general and has not been reported prior %o the
-présen£ examimtién. ;



The age of the sedimenta along the Kuskokwim River from
Parks to Kblmakof. in which the main quicksilver occurrences are located,
i8 described as Cretaceous. (6).

The ocowrrence of metacinnabar, the black sulphids of merouﬁy,
is reported in the Parks prospect (4), but was not observed during
the visit to the property. Small amounts of native mercury may be
obaerved i{n the creeks. Smith and Maddren (6} suggeat that this may
be caused as 8 result of previous wood fires in the locality.

Future development work on the guicksilver doposits of the
Knskokwim River Region should be done under the direction of a geologist.
Intelligent prospecting only can determine the commercial value of the
known occurrences, and the details of the geology of the dlstrict, -
Thore {s & lask of surface outcrops. Smaller igneous bodies do not make
an appreciable break in the topography. Prospesting should be carried

on in the shattered area adjacent {0 the igneous intrusives,

SAMPL ING
Spocial precautions should bs taken in sampling a deposit

of quickeilver, Care mmst be taken to inslude all of the sample taken,
and an even amount of sample shonld be taken across the vein. Cilnna-
bar tends to break in finer particles than the accompanying rock and &
% 1loss of fines in the sample would represent a loss of quicksilver. _The
wlls of the mineralization are often not well defined. The gemple .
gshould be taken at right aﬁglaa to the walls; mistakes are often made

in the meagurement of the true width of an occurrenc® through dis~

regarding this point,



Samples taken locally, by the owners, are assayed by retort—
ing in & small improvised retort. The mercury content is calculated
by the recovery from & Jmown welght of sample. This method of assay

is very practical for their operationm.

QUICESILVER PROPERTIES
THE M. L. WILSON PROSPECT iz 1% 37

The following detalls of quicksilver ococurrence wers fur-
nished by Mr. N. L, Wilson of MeGrath, As no time was available, the
property was not vislted. The Wllson prospect is located on the south
alope of Joagquin Mountain near the upper limit of the middle of three
gtreams flowing from Joaguin Mountgin.into Tétalina River. The pros—
peot 1s about 15 miles from Takotns.

Cimnabar wag first found ;a float in the stream, The largsest
amount of float occurred as concentrate in the pot-holes of the stream
bed., There is some quartz float ahowihg gold. Two velins are reported
cccurring near g contaot-between a granltio intrusive and the sedi-
ment#. The two iaius are at righf angles,the amallest having a
general porthwest strike. The dlp of both velns la nearly vertical.
The width of the mmall vein varies from 12 %0 20 inches. Stringers of
pure cinnebar are said to ocour in the smell vein. The larger veln is
from-15 to 20 feet wide; einnabar 18 observed by panning the larger

vein, The outcrop is located Just above imber lihs.
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The only development work has been the facing of the smaller
vein for ; drift. Sluiqing will be employed to remove the overburden,
Vater sufficient for thils purpose flows, at a grade of 25 degrees,
past the portal of {his drift.

U. S. Goological Survey Bulletin 754, (5) discussea the
general geology of this area, Joagquin iMountaln 1g describved as &
quartz monzonite intrusion in sandstone, shale, grit, and conglomerate

of Cretaceous and Tertiary age.

CANDLE CREEK

Mre No Lo Wiloon also reports the_occurrence of cinnabar
on Candle Creek, near ifcGrath, as a shiringer of solld cinnabar, 2
to 3 Inches wide, crosaing the gulch near the upper limit of the
dredging ground, and about one-half nmile from the starting polnt of

the Candle Creek dredge,

THE W. J. CRIBBEE PROSPECT

The digscovery of cimmabar and siibnlte, by Mr. W. J. Cribhes
east of the Parks prospect and near the base of Barometer Mountain,
has been previously mentioned. The prospesct was not visited as 1t was

impoesible to obtaln the exact location from Mr, Cridbbee,

AO
THE PARKS PROSPECT \Mo’}
The -Parks prospect 18 the best known of the quicksilver
prospects in the Kuskokwim River Reglon, The prospect was located Dy

“-the present owner, Mr. E. W. Parks, in 1906 ead has operated inter-



mittently einse that time. Very little work hwe been dane the past few
yoars, which fact 1s due partly to the decrease In local denend for
quicksilver. Details of the oeccurrences at the Parka prospect have
veen described by Smith and Maddren (2). The geology and main workings
are desoribed with detail. Thore has been little new dovelopment work.
The old workings are, for the most part, inaccessidble, This lack of
interest is dve to the attempt to Interest outszide capital in the
enterpriss, moarketing difficulties, and the discovany of the Barometer
Group of claima, Recent work has been confined to the Baromater Group.
¥r. Parks wag absent from the property at the time of viait,
Observations were made with the aid of Mr. Willis who was not entirely
familiar with the prospect. A bench of Johnson-kicKey retorts were con~
gtructed, and later dismantled, near the main tunnel entirance on the
bank of the river. The retorts were set up very poorly. The location
was thought too close $o0 the bank of the river, The condensing end of
the retorts were sat within a fow inches of the_wall along ths hillside.
There could be no room for effisient condenmation of the wercury vapor.
¥r. Parka bad evidently confined his retorting operation to the winter

season and depended on the cold weather for condensation,
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Present retorting of ore on the Parks prospect is done in a
large sheet—iron gasoline container. Cordwood 1s used for fuel. As
obaerved, the retort rested on a fire-box built of briek taken from
the Johnaon-McKay retorts. The gasoline-container retort stood on
eand. A chargs of ore wag placed Iin the retort and the mercury vapoer
oondensed in iron pipes leading from the top of the retort.

The development work at the Parks prospect has not been
planned to determine the extent of the quicksilver mineralizastion.

No computation of the mmount of ore is possidble, It is dlfficult,
therefore, to0 accurately predict the future of the Parks prospect,
or o determine the size of plant that might be warranted by more
development. At the pregent time the Parks prospect may be regarded
as & small mine; capable of produoing a small amount of quicksilver
governed by the market for the product and the initiative of the owner.
It 18 reported that there would be some question of title, if any
outeide capitnl were brought in to develop the Parks prospect, result-
ing from femlly misuwnderstandings. Too, Mr. Parks gives the impression
of placing an unreasonsble value on his holdings.

| In the adit, locally called the mein tunnel, only the
provable trend of the ore can be determined. Drifting in elther direc-
tiqn to determine probable ore reservses would be a logical couyrse for
further work. The retorta arellooated a few mindred foet down—stream
from the adit. At the retorts the bank 1s about 100 feet high. Near
the top of the benk & shaft has been sunk on the ore. The ore ocours

noar the contact of the Intrusive and the sedimsnta, The rock is

gl
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highly altered and shattered. For the pwrpose of getting some indil-
cation of the value of the ore, surface mrlteration making accurate
sampling imposaibvle, the side wall was oleaned near the bottom of the
shaft and a 9~foot channel sample talkesr., Assay by Mr. Paul Hopkinsa:
Gold...btrace; Bilver...trace; mercury...L.21%. A further point %o be
guarded against in sampling is to'avoid taking & sample which may
poasibly be salied by a concentration of cinnabar, by surface waters,
in soell fissures and open spaces in the ore. Cinnabar is not soluble
in water but the alteration of the gangue material releuges particles
of clmmabar which may lodge in spaces along the course of surface water.
The main osourrence at the Parks prospect is located on
claims known as the Bessie and the Alice, The other clals notices
hove boen burned. There are few outorops awny from the river bank
on the Parks prospect. The color of the cinmabar is somewhat obscured,
in surface outerops, by a coating of iron oxi@e. The dlscovery at
Parks resulted from the observation of float in the creek bed and along
the river bank,.
A diteh line has been constructed, mainly for the ﬁurpoae
of sluicing at thg reto;ta, thaﬁ might possibl& be used for a small

development of water power.
. A0
TRE AMAILING PROSPECT A3

The Ammiline prospect 1lies north of and adjacent to the
Parks proapest. Traces of oinnabar are ssen in the shattered shale

near a probadble continmuation of the Parks intrusive. Development work
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oconsists of a shalft and a 60-foot odit, HNo ore is wigible in the adlt
which was obviously driven fo tap o posasible continuation of the mineral-
ization in the shafti, The shaft was inaccessible. 7The adit is looated
near the top of the bank on Parks Creek, approximately 40 feet below ;
the collar of the shalfi; and 100 feet, horlzontal distance, {rom the
shaft. Evidently the amount of cinnabay found vas dlscouraging. It is
reported that the prospect was abandoned and later included in the

Parks' holdings.
A

THE PARKS BAROMETER GROUP PROSPECT L\P\c”f

The Parks Baromoter Group prospect-is located on the south
slde of the Knskokwim River, about 1 mile above the Parks pfonpeot,
and 1% miles by trall from the river benk, Location noticcs, as in
the Parks prospect, were destroyed by tundra fire., The main workings
lie near the base of Barometer Mountain at% the head of a smsll stream,
There are several open~cuta, and an -adit about 150 feet in length. From
the adlt there 1s a moderate slope toward the sumit of Barometer
Mountain, Between the adit and the river bank the land is flat and -
oWRNDY o

The oceompanying skeitch givos an impression of the relation-
ships at the worlkings. The first alscovery of cinnabar, or perhaps
realgar, wvas made by natives and commmnicated to Mr, Parks. The discovery
wvag the finding of flont In the strean bed, and subscquent open cuts
loceted the ore in place. The adit, again locally called the tunnel,

was driven 40 feet below the discovery in the open-cunts and near the

foot of the slope. The ore found showed realgar and cimnabar, with a-
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small amount of gbibnite ocowrring in a shattersd and brecelated shale.
The coro of JZaramcter Mountain 13 classed as o monzonite by Mertie (7).
The location of igneous bodles near the Barometer ore is obscured by
lack of surface oxposures. The minerslization mey be related to the
maln Barsmeter Mowntain intrusive or to an off-shoot from this Intrusive,

The walls of the mineralization .are not well defined. The
extent of the development worklin the adit i3 not safficlent to deter
mine vhether the adit may Le termed a crossout or drift. The surround-
ing rock is hignly altered and fracturocd. Minsrals recognized were
realgar, clanabar, and stibnite In a gangue of country rock with some
calcite and s small amount of quartz, The predominanrt mineral 1s
realgar occurring in lenses, stringers along Iractura planes, and
radlating nairlike aggregates, It 1ig difficult to disbtinguish batween
the realgar and the cinnabar, assays shown on the sketch inmdicetling
the arsenic content to be double the mercury content of the ore. No
previous record of the occurrence of arsenlc in the gquicksilver ores of
the Kuskokwim River Region is known.

The accompanying sketoh shows the nature of minerallzation
in the adilt, and the results of sampling., The ore apparently occurs
in & zone of deposition determined by the extent of shattering from
the intrusive.

About 200 feet from the portal of the adit an outcrop of ere
hﬁs been uncovered which is different in n;tuié from that in the adit.
The surface shows massive orystalline stibnite with minor amcunts of

cinnabar. There is an sabundance of realgar In the outcrop.



The gangue minerals conslst of quartz with included angular fragmenta
of argillite. oalclte and country rock. Stibnite predominates. Sur—
face prospecting does not show the connection of thia ore with the
ore in the adit. A sBuggestion as to the possible relationship is that
the ore in $his outcrop I8 in the form of a flesure vein or a filling
in a larger break in the sediments. The less volatile products in the
mineralizing solution, or those less soluble, as ailica deposited In
the major breaks in the rock and the more volatile, or more soluble,
minerals penetrated the outer limits of the zone of shattering. ¥ith
this hypothesis the ore in the adit may be explained as deposition
toward the outer limits of the shattered zons,

Open Bpaced in the rock and ore has been glven as evidence
of near-surface depositlion. There is abundant evidence of post-mineral
movement; this factor should also be taken into conslderation to account
for the open spaces in the rock. Calolte has been deposited in some
of these posi-mineral fractures. Thls evidence does not nscessarily
point to other than néar—surface deposition but is a fact for record.

Tha satatement that the development work done has not been

sufficient for a detalled examination of the geologic conditions is

becoming oft repeatedd In resapect to the Barometer prospect only the
obgervable facts comcerning the ore occurronce can be recorded and

inferences drawn as to the detalls of the occurremce. An example i3

the determination of the relationship of the ore in the stibnite
outerop with the ore in the adlt. A loglical course for further
prospecting would be to drift in the 2dit and to trench between ths

two outerops.



The disgcovery of ore at the Cribbee prospect and at the
Parks Barometer prospect opens the possibilities of fubure discoveries
along the contact of the Barometer Mountain intrusive and the sedi~
ments. Parke may be regarded as a center of quicksilver miner&lizatioﬁ
in the prospect stage of development.

Cinnabar and stibnite were, porhaps without question, de-
posited contemporaneounsly. 'The realgar may hava been a result of
contemporansous, or later deposition by hot spring actlion. The realgar
is observed as enclosing the stibnite, a fastor that points to later
deposition. The deposition of realgar in hair-like aggregates, ang
along some fracturs planes, 13, so far as ocbeerved, unacsompanied by
stionite. The occurrence of realgar is not general and hﬁe not been
reported from the north bank of the Kuskokwim or any other occurrence
of oinnabar with the exception of Rainy Creek, The fact Buggests it-
gelf that remnlgar, as near Barometer Mountaln, is cdepoafited nearer the
main lntrusive yeti there 1s no reported esocurrence of realgar at
Cripple Mountain. Little alteration of the realger was motised.

Local attempts to retort ore containing realgar are reported
wnsuccessful, The effect of arﬁenio in the moetallurgy of quicksilver

wil)l be subsequently discussed.
3L

THE FULLER AND WILLIS PROSPECT \D'%
The Fuller and Willis quickailver prospect 1s located mbout
e mile below the Parks prospect on the north bank of the Kuskokwlim

River. A well constructed trall lsads from a eabin on the bank of the



river to the proapect, lﬁ miles distant. At the prospect 2 cabins
have been construsted to serve for prospecting the deposit at the
foot and near the top of the hill,
The occourrence of the ore hasg the same general characteristics
a8 the Parks prospect. The Fuller and Willis prospect is locatsd on
the west side of a probable contimwation of the Parka intrusive, Ths
surrounding rock is mch shattered and slickensided; the cinnadbar, with
gome stibnite, occurs in the shattered area near the intrusive, It 1s
possible that the Fuller and Willis intrusive ls not a continuation
of the Parks intrusive but an apophysis of the same igneous body.
Cinnnbar wag flrat discovered on the Fmller and Willis prospect
by the partners, Fuller and Willis, in the £all of 1907. Cinnabar, ag
float, was found in a stream bed and followed back to the site of the
present prospect. The discovery resulted from interest created in quick-
sllver by the discovery of the Parks prospect. The Fuller and Willis
prospect vas first staked in 1907; lay idle and was restaked in 1910,
The ore oocura on & hillepide on the east side of the oreek
about 500 fest mabove the level of the Kuskokwim River. ‘The float, found
along the bed of the oreek and the hillside, indicated that the ore
has a general north~south trend. A eerles of open-outas and trenches
disclosed the ore in plase oscurring in narrow veinleta, stringers
end lsolated particles in the accompanylng rock. The ore minerals
osonsisted of cinnabar and stibnite in a2 gangue of country rock, some

calcite, and little quartz. The vein matter was heavily altered. The
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zone of ore deposition has undergone intense surface alteration as
well as the wetamorphic action of the intrusive. The open-cuts have
caved and the nature of the ore can be observed only by an cxamination
of the dumps surrounding them, 4An edit, 80 feet In length, attempted
to crosscut the ore at a depth of 40 feet bolow the surface ocuterops.
Ag the ore lacked defination no succers wan met with in the operatloﬁ.
There was no sign of igneous rock in the adit whieh throughout showed
the shattered and brecaiated shale with no cinmabar. Ore in a later
crosgscut showsd it to be Adipping toward the hill, east, at an angle
of 30 degrees. Dip and strike can only be determined approximately
due to the'contortion of the sediments. On the othor side of the
creak valley some float was found but subsequent open~outs failed
to disclose any ore in placa,
The enly ore in place exposed at the preosent time is in the
Fuller and Willis orosacut. The sketoh and photograph on page 37
shows the nature of the occurrence. There is evidence, in the form of
slickensides, of movement after ore deposition., The ore lies on top
of an altered igneous rock and marrows from 24 to 3 inches in width.
The face of the oroseeut, and the right wall, are totally slickensided
and, according to Mr. Gordon Bettles who di@ work on the property after
the examination, the ore does not extend beyond these slickensided faces.
Sampling in the cerosscut indicated that cinnabar existed in
the igneous rock as well as in the vein. This locality is heavily altered

end this occurrence may be mecounted for by a concentration of ¢innabar



in the small fissures Iin the igneous rock, by surface waters, from the
weathered vein above. It 13 also possible that the Igneous rock may be
& prée-mineral sill. The nature of the alteration of the igneous rock,
from the outside toward the center, ig showiiin the photograph; the
cleavage indicates movement. Surface outcrops are not exposed to trace
this rock {n i%3 extent. Mr. Paul Hopking identifies the lgnsous rock
ag followsa: ™The sample may be monzonlte as you suggest. Prof. Patty
(Alaska Agricultural College and School of Mines) would classify it as
trachyte. There 18 1ittle or no quartz pregsent but I cowld not claagify
the feldspar."

The 1gneous rock weathers tio a yellow oolor and resembles
sandstone (arkose). A similar rock outcrope near Sleitmnte. Between
the Fuller end Willis gnd the Parks proapect an outorop resembling the
Parks intmaivc; 19 noted. It is thought that this latter rock s the
mineralizing agent and that possibly the rock in the crossout 1s a
8111 or flow of another age.

Seven clalns comprise the Fuller and Willis holdings, the
worldly posﬂeasionzlof Ywo very old prosapectora, The future of the
Fuller and Willis prospect ocannot be controlled by the present owmers
as they mre unable to do any great amount of faurther work on their
property. If a future quickallver industry 1# established on the
Kuskokwim River the Fuller and Willis prospect will be included In the

field of general prospesting.



NICK MALLIGK PROSPECT

The Nick Mallick prospect lies north of afh adjoins the
Fuller and Willise prospsct. Developﬁent work consilstg of several
opencuts, now caved, on & sparse asattered occurrence of ocinnabar in -
breocciated shmle. An adit was driven bslow the open=-cuts buf showed
no ore. 7The progspect was abandoned by the owner, Mr, Nick Mallick,
and remstaked by Fuller and Willis. The Mallick prospect indicates

a north southltrend of the Maller and Willis ore.

A
THR THRIFT (DECOURCEY), AND CORONA PROSPECTS /}’]3

During the visit to the placer camp on Crooked Creek Mr.
A. B. Kirk, of the Coronan quicksilver prospcct, was Interviewed con-—
serning the Corons prospect and the Thrift Mine. As no one was at the
Corona prospeot, the time being limited, and acocording to Mr, Kirk
no ore waa expoged on elther prospect, these properties were not vislted.
The information concerning the ocourrence was obtalned from My, Kirk.

The Thrlft Mine was-located dy DeCourcey in 1919. Ore was
mined from an open-cut 60 feet long snd 12 feet deep. The total amount
of quicksilver reéovered was 42 flaska, It {8 reported that the ore
pinched out in the open-cut. Mr. C. P. Lindfors took & lease on the
property and cleaned up all of the ore on the Thrift dwmp, and open-
cut, a8 wll as all of the floaf on the hill, Thig ore was retorted
2t the Corona prospect this apring with & recovery of 36 {leaks., The
comtry rock is a shattered sandstone pear an intrusive, Hany faulis
are reported. Moss and vegetation obssures outorops in the vicinity.

As no assessment work has been done on ths Thrift property for the past

2 years, 1t is presumadbly open to location.
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The Corona proapest, owned by C. P. Lindfors and Mra.

" Fullerton of Flat, lies ad jacent to the Thrift Mine., A, E. Kirk and

C. P. Lindfors are working under a lease and option from Mrs. Fullerton.
There is aome question regarding the title. The Brink brothers of

Flat state that they will contest the ownership 1f£ sny oro is dlis~
covered,

Squipment, including 6 wood burning Johnson~HcEay retorts,
wad moved from the Thrift Mine to the Corona prospect. There 1B plenty
of wood available for retorting purposes, and timvering iIf heeded. The
charge for each retort is 300 pounds, thia charge being changed every
12 hours, total retorting capacity is 3600 pounds per 24 hours. Ore
retorted this spring'On the Corona prospect, by C. P. Lindfors and A.

E. Kirk, had a recoveravle value of 1.6%. Approximately 60 tons of
ore wag treated to vescover 35 flaaks of quicksilver. The quicksilver
weg shipped, via Bethel, %0 Seattle for disposal. Returns receilved
are to be used to pay outstanding debis on the property.

Several small stringers of cinnebar, dipping at 70 degrees,
were exposed on the Corona prospect by open~cut. An adit ia.being driven
from the hillaide to reech & posslble continuation of these stringera'
at & depth of 300 feet. The owners express the hope of finishing the
adit by spring end that the result will “make or break" the property.

It was advised that they confine their efforts to ore in place, or along
the at?ike of the ore noar ths surface, The advice came too late,
160 feet of adlt having been completed., There is no water power availa-

‘bla in the looality.



Mr. Thomes Golby (8}, formerly owner of the Marfa, and
Mariposa quicksilver mine, Tcrlingun County, Texas, examined the Thrift
Mine in 1924, He states, "On getting on the ground I found that there
wag no ore blocked ¢ut and none on the dumps. In the open-~out on |
the King and Gueen claims a vein was exposed some 24" wide including
‘s narrow ribbon of rich cimmsber. It was from this ore that the 43-1/3
flagks were abtained. * * ¥ On other claims the showings were not en—
couraging.m

As the Thrif% and the Corona propertiea were not visited, an

acocurate speculation ad 1o their future cannot de given.

A

THE GORDON RETTLES PROSPECT Jrv

Gordon Bettles' clmnabar prospect ig 1océted on the north
bank of the Kuskokwinm Rlver about 3 miles bélow the now abandoned
tovm of Kolmakofeky. This polnt marks the site of the origina) dils
covary of cinmabar, by the Rugsians, in 1838. <The ore was expoaed {n
a leng on a high bluff above the river., Prior %o 1900 a Mr, Lind (1)
aént a shipment of this ore to the States. Later this proapect wns
held by the late "Cinnabar McDonald. Mr, McDonéld bullt e scaffolding
on the bluff and removed all of the ore in sight, This ore wap retorted
in a 2mall oll-barrel retort and 2 flasks of quicksilver obtained and
301d locally to placer miners, After the desth of Mr. MoDonald the
proapect lay idle until atakéd by M. Gordon Bettles and his massociates,

It 1 reported that their holdings comprise over 100 slalms,
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Ho ore wes obearved in place on the property. large quanti-
ties of well worn float has been Pound along the top of the barnk above
the Zuskokwim, Development work has been carried on acoording to
local opinion of procedure. 1The purfnce rock is highly frastured angd
#llckensided. Shafts were started in the reglon where float was the
most abundsnt. Working on the theory that the ore had "blown wup from
below somevhere," wherever float was observed they endeavored to follow
Tragture plenes defining them as wanlls along which the supposed
"blowout” had talen place., Ko ore was found in the shafts. As the
construction of the shafts reached the limits of the shattered zone ,
wter was encountered which froze In the shafts. The shaft-ainking
operaticn was abandoned.

An adl% was driven, for 160 feet from the river bank, in
the general direction of the shafts, After passing through the
surface rock the adit passed through arkose, or graywacke. The rock
i8 not appreciably fractured and mo indication of ore wng sncountered.
Hf. Hopkina states in rogard to the rock in the adlit, "The séﬁple may
be arkose, FProf., Patty siates that 1ﬁ appears o be & graywacke. Under
the microscope the fragments are Aifficult to identify but muy be altered
feldapara. There are mmall dark inclusions vwhich are probably oxides
of iron and mangensse, The sample gives a distinct test for mangancse
in thbiiét way." Dall (2}, in & record of early explorations on the

Kuskokwim, records the exiatencg of manganess ora but fails to state the
locelity. The above 18 the only present indicatlion of manganese noted.

A bend of black mineral from the fage of the adit was identified by

Mr., Hopkins as bony cosl or o1l shale,

33~



The point of the original dimcovery of cinnabar, in place,
wog not touched in the recent develovment work; A detailed description
of this ocourrence s given by Maddren (10). The adit is located
several lwired feet upetream from thias point.

Cinnabar float ae found 1s well rounded and occurs over &
wide area. Money and efforts would have been better expended In pros-
pecking for the originnl lead. The creek hes sufficicnt water for a
#luice~hoad which would enable the slulcing of the overburden along
the gtrlke of the ore-bvearing formation. Cinnabar would be recovered
in & Blulce box and its recovery might Le an aid in caring for the
expense of the operation, Thae future would then be a matter of direct
prospecting. The occurrence of the uashattered rock in the adit may be
an indication of limited extent to the deposit. The general strilke
of the formation is NE. fThe adit is more in the mature of a drift than
a8 croasond.

Assays, high in morcury content, ware obtalnsd from the float
foundi on the property and stimmlated intereat in the development.

The work on the prospect has beon flnanced by capltal raised
in Ketehilkan by Hr, E. C. Homard. It is reported that $10,000 was
ralsed and expended. A groat deal of work han been accomplished for
this amount but nothing has heen accomplished toward showing the nmture
or extent of the ore-bearing rock, or toﬁard the future of the prospect
unless the edlt is used as a basis for direct futufe exploration war-
ranted by surface showing. Matters have been somplicated by the death
of Mr, Howard. It is recommended that, us the property represents an

investment, the water be utilized from the creek for slulcinhg to un-



cover the rosk.along the strike of the discovery, 2t the least pos-

sible expenditure,

RAINY CHREEKXK

Ralny Creek ig a tributary of the north fork of the upper
Bok River, MNr. Herman Oman, of Akiak, reports the occurrence of a
small vein of clinnaber associated with a larger deposit of realgar.
Some interest was taken in arsenic in this locality by Mr. Prank
Joaquin of Tekotna. Mr. Joaquin made no mention of the cinnavar

gsontent of the ore,

PLACER CINNABAR

cinnabar hae been recognized in the placer oclean-up in the
Long, Innoko, Iditarcd, and Lowey Knskokwlm placer districts, and on
Seward Peninsula, The amount resovered was not commercifal, The sig-
nificance of cimnabar in the placer Q}gﬁricta {8 the oascurrence in

reglons of granitic intrusives.

IETALLURGY

There 18 ample wood fuel available for retorting the quick-
8llver ores of the Kuskokwim River Reglon. It 18 not improbable thag
the coal resources of the region will be avallable, at Boms fubture
time, for this purpose. Wood 1 perhape the most praciical funel as it
i3 available in the immediate vicinity of the prospects and may be

pocured with libtle expense.
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Bulletin 223, United States Bureau of Mines, "Phs Metal-~
lurgy of Qulcksilver," by L. B, Duschak and C. N. Schuette, 1925, gives
a comprenenslve discussion of quicksllver metallurgy. GQuigkaillver ores
of the Kuskokwim River Heglon are adaptable to direct-furnace roasting.
Stibnlte and realgar are liable 4o Influence the treatwent of the ores
containing them., Duschak and Semette state (pp. 16-17), “Compounds of
argenic and entimony are sbout the only volatile materials other than
sulphur and bituminous matter that are liable to influence the metal-
lurgical behavior of the ore. Of the two metals, arsenic i8 the more
1iable to capge complications, e vapor-pregsure curves of arsenic
trioxide and mercury are not widely different. * ¢ * The bolling point
of meroury is about 357° C., and that of arsenic trioxide % * * 365° ¢,
Evidently when argenical quickailvér ore is roasted in the presence of
oxyéen, the arsenic trioxide will distill over and condense with the
moroury in the oondenser system.” The bulletin further mentions an
attempt to trest an ore, containing arsenic, in Oregon. "The con—

‘ denser product oconsisted of a @rey soot, containing little free-running
mercury end ad much as 70 per cent arsaenic trioxide. Attempts to
recovar the mercury Dy treating this soot In & retort were not saccess-
ful, which might have been foremeen from the vapor pregsure relatlon-
ship * * * . Some ezﬁerimentﬂ L lndigated that separation was
posalble by pulping the soot with 6 to 10 parts by welght of water,

and gently egitating the mixture, The free mercury gradually coalesced

and settled to the bottom, the armsenic trioxide remaining in suspension.'
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The suggestion is made that a part separalion of these products could
e made 1ln a tile~pipe sondenser by sultably controlled condensing.
S¢ibnite has a louwer vapor pressure than arsenic of mercury
80 a Beparabion in the condenser should be posgible. The quicksilver
ores of the Kuskokwim River Reglon, contalnlng appreciable quantities
of stibnite or realgur, presgent .a. metallurgical problem that would
necegaarily be golved by experimeantation before the estabiishment of
a large plant in the distrlet. Usunlly these ores have stibnite ag
the predominant mineral and the arsenic content in the reslgar appears
%0 be twice the mercury content. The importent part of the metaliurgi-
eal plant wonld be the condenser gystem. There are sgeveral typos of
furnaces or retorts that might be used. Some of the ore would glve 1o

trouble in ireatment.

FARKET-USES

The uses of mercury arse: A & detonator for explosives,
mediclne, palnts and pipgments, electrieal apparatus, mercury boller,
chemical manufasture, storage batterics, and amalgamation of gold and
Bilver ores. Prom & pravidus investigation it is thought that market
for quickeilver, produced in the Xuskokwim River region, would be in
the mamifacture of explogivea in the sinte of VWashington. However, the
question of market for this product 1w one to be answered in the future
and under the then exlisting conditions. At the present time the market
is ateady, the last market quotation; E;ngineering and Mining Journal,
' November 27, 19263 was $99 per 75 pound flask. Sen Prarcisco, §$98.67,
San Francisco 1s the primary quleksilver market in the United States (11};:



CONCLUSION

The quicksilver resources of the Kaskokwim River region have
not been sufficiently prospested and developed to indicate the extent
and possible commereisl value of the deposits, or to warrant the
egtabllshment of o large plant for treatment of the ore. An examination
of this resource, at the present time, Is not likely to interest outside
capital in its development for the followlng rcasons: Immediate produetion
is n;t possaible, except on o @amall scale by moke-shift retorts, The
Installation of a plant wonld nescesaarily be preceded by extensive pros=-
vecting, and develooment work, to block out suffieclent tonnege fo
warrant its construction, Therc is no epprecinvle tonnage of quick-
allver ore blocked out on any of the properties., A storege of quick-
gilver would be necessary aB the steamer runs only during the swmmer seasgon
twice yearly. _The imolation of the district and consequant difficulty
in shipping the product and receiving supplies inoreases the expense
of operation. Mining activlity, in an isolated district, hes & fasci-
nabion foi the operator but the retums to ve resceived by the investdr
mst show resl posaibilities, |

In wany respects the region is ideal for the industry. The
olimatic conditions, supply of timber, euse of mining, and location
near water transportation would be an aid to the operation.

A predictlion of the future of the gquickailver lndustry in the
Yugkokwinm River rogion can ve given« The ecxhansting of the domestie
supply of quickeilver in the United States, or an iacresped dermsnd for

tﬁe metal, or investigation of the resource as & war-mineral, will
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turn attention to undeveloped rescurces., It is probeble that & large
part of the attention wlll be turned to the ores of the Xuskokwim River
reglon and a ghorough investigation follow. There is another possi-~
pility. The occurrence warrants further development work and prospoct-
ing. The industry, for a one or two man operation, la already established,
It is possible that sufficient ore may be dlscovered tc warrant the
attention of outside interests. A small-sscale operation might, under
efficlient management, grow in size if the deposits prove to be extensive,
It has been the aim of this report t6 present the observable
facts concerning the osccurrence of gquloksilver ores in the Kuskokwim
River Region, Alaska. In closing a word of aclmowledgment and appreciatiux
mast be given tc the owners and to other inhabitants of the dlstriet for

sourtesies extended durlng the visit to their country.



BSTIVATED TOTAL PRODUCTION OF QUICKSILVER FROM
THE KUSKOKVIM RIVER REGION

Parks Prospect: 6 flasks produced in 1926. 2 flasks produced
in 1926. Total production 656 flasks, Anthority-latfar from E, W,

Parks.

Faller & Willis: Totsl production 2 flasks., Authority—

Mr. Willis,

DeCourcey Mine: Total production 43-1/3 flasks, Authority-~
letter from Thos. Goldy, y&573’"

Corona Progpect: Total production 35 flaska. Authority—-
A. E, Kirk,

Cinnaber MeDonald: Total producﬁion 2 flasks. Authority-—s
kr, Ezra Rabldesu, former partner of MeDonald. Prior to Mr; KoDonald's
ownership a Mr. Lindlis reported %o have spent 2,000 dollars in shipping
some of the ore to the States, but loef Qn the enterprise, (Spurr, J.
E. in Us 3. Geological Survey Twent;eth Annual.Report, pp. 261-262, 1898,

SUMMARY
Flasks

Parks Prospect.....u...u.u. 66

Fuller & WilliB8.cieeciscacaces 2
DeCourc8yeevsoscenosesrarosaanaa 45“1/3 (Thl‘ift]
COYrONRsssconcbasscunsstsosvaaas 35

Cinnabar YeDonald.ieceesssoecsase
Total..........u,............a W"‘l/s

In addition to this is added the output of Mr. Lind,
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