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ABSTRACT INTRODUCTION

Radicactive minerals in small quantilies were
found in the bedrock and alluvium within the outcrop
area of granite al the head of Serpentine River,

Tests of radioactivity at outerops of the granite
indicate that small amounts of radicactive materfal is
disseminated throughout the mass. Four variants of
the norma) granite have bedn recognized: early and

" late difterentiates, and pegmalitic and fine-grained
facles. All variants except the early differentiates
show radiocactivity in excess of the normal granits.
The average equivelent nranium content of 29 ssmples
of the granitic variants {8 0. 008 percent. The heavy-
mineral portions of these samples avarage 0.034 per-
caent aquivalent uranium,

The radicactivity of the placer material and
badrock is attributable to zircorn, sphene, alianits,
hydrogosthite, and two urddentified secondary wminerals.
Neither the bedrock nor placer deposits contain suf-
ficlent radicactive materialg to be of present commercial
interest.

1

\

Investlgations in the Serpentine-Kougarek area
on the Seward Peninsula, Alaska, in 1046, were made
gpecifically to search for lode and placer deposits of
radioactive materials. Two factors were responsible
for the gelection of this particular area for examination:

1) Two san.ples from the upper Kougarok area
in the Alaskan placer collection were tested for radio-
activily In the winter of 1944-4B. One sample (labelled
Harris Creek, a tribulary of the North Fork) showed
1. 336 percent equivelent uranium and was among the
more highly radfoactive samples from all of Alas¥a
(Harder ond Reed, 1945, p. 5, 14).

2) lnvestigatfons in 1845 at Ear Mountain
(Killeen and Ordway, 1848), 45 miles west of the
Serpentine-Xougarck area, exposed a small radicactive
lode deposit associated with a granitic intrugive simllar
to the granite at the head of the Serpentine River.

Fisld work began June 22, 1848 and was termi-
nated September 23, 1048.



GEQOCRAPHY
Location and éxteniy of area .. .

The Serpentine-Kougarok area (fig, 1), in the
north-cenlral part of the Sewarad Penin5uiain western
Alaska, straddles the divide along the ezst-west axis
of the perunsula.

The limits of the area have been chosen arbitrarily
to include the headwater portions of the Serpentlne,
Kougarok, Pish, and HumboldiRivers and the sastern
headwaler tributaries of American River.

Nome, on the south coast of the pepingula is
approximately 80 miles south of the center of the area.

. Physical condiiions in the area -

Relling, treeless tundra'is prevalent throughout
the area. Low ridges with locally steep and rugged
peaks 1{e between the princlpal drainage basins.
Kougarok Mountain, 2, 787 feet in altitude, {s the high-
est peak in the region. Tundra extends up the flanks
of the hills until the steepness of the slope afiords
some dralnage, Above this level the rocks are gen-
erally bare of vegetation and usvally disintegrated into
a deep talus rmantle by severe frost action. The area
istreeless, exceptior a few small stunted willows in
some croek bottoms,

Settlements, accessibility, and sources of supply

Nome 15 the principal source of supplles and the
main bage {or small planes, which are the only con-
venient means of transportation into the Serpemme-
Kougarok area.

The two most frequently used landing fields in
the Serpentine-Xougarok ares are at Taylor, inthe
npper part of the Kougarok River valley at the mouth
of Taylor Creek, and on Bot Springs Creek al the head
of the Serpentine River. At the time the field work
was carried out the Serpentine Hot Springs 1isld was
generally considered hazardous because of tts short
runways (about 1,000 feet), rough surface, and the
prevalence of crosswinds and downdrafts. The Taylor
field was the more frequently used for routine service.
Alrstrips are also in use at most of the active mining
camps, including Keenan's and JTohn Kanari's camps,

4 and 8 miles, respectively, north of Taylor on the
Kougarok River; George Bddis' camp an'Dick Creek

in the Serpentine basin, aboul 12 miles northwest of
Taylor; and at the camp of the North Fork Dredging Co.,
on North Fork, 5 miles east of the KowgarokRiver.

Taylor, formerly an active placer-mining camp
and center of population in the Serpenting-Xougarok
area, was almost completaly abandoned during World
War II owing to the ban on gold mining. Only one man
was working there during the summer of 1948. Taylor
can be reached by road from Shelton in the lower
Xougarok River valley, the terminus of a narrow gage
railway from Nome. Frelght for the Kougarok area is
also brought in by barge from Teller fo Davidson's
landing, 25 miles south of Taylor, and then bauled by
tractor to the various mining camps.

Serpentine Hot Springs, about 14 miles north of
Taylor, can be reached by elther tractor ér plane.

There are no permanent residents in the immeadiate
\zicuuty, . TE .
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GEOLOGY
" ‘J‘ Yo £ .
Earlier reconna‘issance investigations in the
Serpentine-Kougarok area in 1800, 1901, and 1808

- were summarized by Brooks in 1908 (Collier and

others, 1908, p. 204-328). Brief statements have been
published on some of the lode prospects (Smith, 1808,
p. 244; Mertie, 2918, p. 440-442; Brooks, 1822, p. 85).,
Comrmaents on the placer-mining activities are made in

a water-supply paper (Henshaw and Covert, 1908,

p- 77-98) and in many of the Geological Survey's reports
on the mining industry. ' The placers of the upper
Kougarok River are described in an unpublished report
by Shalht (1941). :

Three types of bedrock are recognized {n the
Serpentine-Kougarok area. These are:

1) Two "units" of the Nome group of allered’
sedimentary rocks of Ordovician and-Silurian age.
a) Undifterentiated limestone, slate, and
schist.

b) The Port Clarence limestone, probably
mostly 8ilurlan in age.
2) Greenstone of Paleozolc age or younger,

3) Granite and other felsle intrusives of Mesozoic
or, in part, perhaps of Tertiary age.

Quaternary wnconsolidated silt, sand, and gravel
occur as fill of varlable depth in the valley bottoms.

Undifierentiated limestone, slate, and schist

In general, the undifferentiated limestone, slate,
and schist of the Nome group are exposed in the valley
basins, whereas the Port Clarence limestone forms
the ridges between the basing. Exceptions to this
generaligation include parts of Kougarok Mountaln and
Midnight Mountain and the nearby hlils, which are
composed of sehist. The schist normally consists of
quartz and chlorite or muscovite but is locally
graphitic.,

Port Clareﬁce limestone

The Port Clarence limestone is a massive,
crystalline marble in most places. At localities near
thie Umestone-schist contact the [imestone shows con-
siderable contortion. = Traces of fossils have been
retained in a few localities desplte the intense meta~
morphism. Collections made by Collier on Harris
Creek were consldered to be Niagsran or middle
Silurian in ege (Collier and others, 1908, p. 76).

Greenstone

Intensely altered mafic intrusive rocks, c¢lassi-
fied as greenstone by Collier, occur on Washington

fannual ramsmacy cepores from 1903 o 1942 by A. H. Brooks wad
P.-S. Smith on the mining or minera) industry of Alaska, Thc aumbers
of the yemrly bulletioa may be obtained from "Publications of the
Geological Survey®.
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Figure 1.—Geologic sketch map of the Serpentine -Kougarok area, S8eward Peninsula, Alaska, showlng sample localitier



and Henry Creeks, tributaries of the upper Kougarok
River, and in the valley of the Kougarok south of
Coarse Gold Creek. The greenstone on Henry Creek
contains crystals of actinolite and gsrnet but lacks the
schistose characteristic of this rock type in other
localities,

Granite at Serpentine Hot Springs and
other felslc inirusives

In the vicinity of Serpentine Hol Springs, a
granitic stock of Mesozole or Tertiary age is exposed
over a roughly oval area (fig. 2). The long axis of
the oval is about 8 miles in length, extending in an
east-west direction. Serpentine Hot Springs is slightly
west of the center of the granite area, the larger part
of which is within the headwater drainage of Hot Springs
and Humboldt Creeks, and the Pish River. Pinnacles
tormed by weathering along well-developed joint systems
make the oulerop area rather conspicuous.

The normal granite is a coarse, light-colored
rock composed chiefly of quartz, orthoclase, and
biotite, Locally it encloses rounded masses, up to 2
foot in diameter, contzining a much greater proportion
of biotite. They probably represent partly assimilated
inclusfons of an early matic magmatic differentiate
or border phase.

The stock has been transected by three \ypes of
intrusive materia)l or differentiates of the granite:

1) Pegmatitic quartz-muscovite veins.

2) Fine-grained, felsic dikes slmiler to the
granite in composition.

38) Dark-colored, tebular, dike-like masses
similar in composition to the earlier mafic differentiates,

Probably all of the three types listed sre related

in time of emplacement and magmalic source and
represent phases in consolidation of the magma,

The variants are generally very irregular and diificult
to irace for any distance, The contacts may be either
sharp or gradational. Few of the dikes exceed several
inches in thickness, and the thicker porticus are gen-
erally lens-shaped. Vugs are present in some of the
pegmatites and are lined with quartz, mica, and
tourmaline erystals,

Although these granitic variants are present in
many parts of the area, the greatest number occur in
the pinnacles on the flanks and summit of the low hill
on the northeast side of the south fork of Hot Springs
Creek. Vugs and lrregular banding are well developed
in 2 pegrhatite that transects a pinnacle near the summit
of the hill.at the locality where samples 86-88 were
collected (fig. 2). The pegmatite consists of a central
zone up to 4 inches in width composed of quartz, mus-
covite, and tourmaline, and irregular wenes on both
sides composed of layers of fine-grained, felsic
material a few inches in width. A blotite-rich zone,
about 5 feet |n length and several inches wide, cccurs
in the normal gramite along cne margin of the velin,

In a second pimnacle, 30 feet distant, the probable
continuation of the same dike contajns a vug 2 feet in
diameter lined with quartz crystals up to 2 lnches in
length and books of mica.

Rhyolitle intrusives of small size were found by
earlier surveys on the summit and southwesl slopes
of Kougarok Mounlaing, 18 miles west of Serpentine
Hot Springs.

MINERALIZATION, LODE PROSPECTS,
AND PLACER GOLD MINING

A small amount of placer cassiterite occurs in
the gravels of Humboldt Creek and has been reported
from Mascot Gulch, 2 headwater tributary of the
Rougarok, and from Dick Creek, a tributary of the
Serpentine River. An unverified report suggests that
cassiterile may occur also in Budd and Windy Creeks,
tributartes tc American River. Scheelite, said lo
have been obtained {rom Homestake Creek, a tributary
entering the Kougarok River from the west at Taylor,
was shown to the writers by a prospector. Cinnabar
has been recognized in some gravels of the lower
Kougarok River valley, and & small amount was seen
in concentrates panned from a shallow gully in the
south side of the eastern fork of Hot Springs Creek.

Several copper prospects have been staked in
the vicinity of Kougerok Mountain, but evidence of
development work was seen only at the Ward property
between Bismark and Star Creeks, 2 miles north of
the northern end of Kougarok Mountain. Several
trenches have been dug at the Ward prospecet, and an
adit, now caved a short dislance from the portal,
reveals several velns of malachite and azurite about
2 inches thick near a limestone-schist contact,

Gold-quartz lodes are reported Lo have been
exposed by placer mining at the headwalers of the
Kougarok River, bu! none have been worked
commerclally.

Placer-gold deposits have been found in many
parts of the drainage basins of the area. The placers
have besn mined on Dick Creek, Humboldt Creek,
some tribotaries of the American River, and in lhe
Kougarok basin, The major part of the production
has been from the Kougarok and its tributaries,

The Kougarok disirict ranked second in gold
production on the Seward Peninsula before World
War I, surpassed only by the Nome district (Smith,
1241, p. 59). Dredges accounted for the largest out~
put, but many smaller hydraulic workings also con-
tributed to it. Gold mining was at a standsiiil during
the war owing to the ban on all but very small
operations.

Mining in the upper Kougarok River valley has
centered around Taylor, where a number of dbulldozer-
hydraulic opergtions were active during the prewar
perjod. Most of the other workings were within a
short distance of Taylor on the main stream, but many
of the upper tr{butaries have been worksed sporadicalily
in the past, some nearly to their sources. In 1948,
the operations in the upper Kougarok River valley,
above the mouth of North Fork, were as {ollows:

Tohn Kanari, 8 miles north of Taylor; the Kougarok
Consolidated Placers, Inc., 4 miles north of Taylor,
where dredging had not yet been resumsad, but drilling
was in progress; Iim Carrollat Taylor; Sam Godfrey
at the mouth of Henry Creek, 2 miles south of Taglor;
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and the North Fork Dredglng Co., operating a dredge
at the mouth of Harris Creek, In the upper Serpentine
River valley, George Bodis was working near the
mouth of Dick Creek, 12 miles northwest of Taylor.
Near the mouth of Budd Creek, a tribvtary of American
River, Dodson had resumed mining, but his camp was
not visfted. Mining had not yel been resumed at the
Walsh camp on Humboldt Cresk, about 8 miles east

of Serpentine Hol Springs.

Plater deposits in the Kougarok River valley
oceur both in the gravels of the present sireams and
in those on benches at two or more levels, The more
conspicuons benches are at altitudes of 25 and 50 feet
above the present stream. The benches are discon-
tinuous and somewhat difficult to recognize because
of erosion and soll creep, The bench gravels average
10 to 20 feet in thickness. Drilling at the dredge site
of the Kougarok Consolidated Placers, Inc,, in 1848,
showed the stream gravels to be 18 feet thick. All of
the gravels are charactaristically barren of goid
except within a few inches of bedrock.

RADIOACTIVE MINERAL INVESTIGATIONS

Field studles

At the time the fleld work was undertaken the
portable radiation equipment available from commer-
cial sources was relatively crude. The field instrument
used {n this investigation was constructed by the
Geological Survey and utilized a 3-inch glass-walled
gamma tube housed in a cylindrical brass probe, It
was necessary to use this tube for both outerop testing
and semiquantitatlve assaying., By present-day stang-
ards the counter would be considered Inadequate for
the type of work in which it was applied. Semiquanti-
tative assays of bedrock samples were made in the
field by comparison with a standard containing a known
percentage of equivalent uranjum.

Heavy-mineral concentrates were panned from
surface gravels of nearly all the major drainages in
an effort to determine whether Lthe placer deposits
contained sufficient radioactive material to constitute
8 source of supply. In addition, & study of the radio-
activity and mineral constituents of such samples
helped In the search for bedrock deposits, The samples
represent surface gravel only, except those obtained
from placer mines. Care was laken, however, to
remove the uppermost well-washed gravel and to take
samples at such depths that the sand and ¢lay formed
a tight matrix between the pebbles and retarded the
dowuward movement of the heavy minerals,

Laboralory studies

. Bearock and placer samples were further
concentrated in the laboratory for mineralogical study
and for determining tc what degree the radloactive
malerial could be concentrated. The small quantity
of materigl which would nol pags through a 20-mesh
sieve was rejected after scanning for radioactive
mineral fragments, Samples were Splil into fractions
of greater and less than 2. 89 specific gravity, From
some selected samples the minerals heavier than

8. 3 specific gravily were removed. Measurement

of the equivalent uranium content of the plus
2. 89 specific gravity fractions was made with a
laboratory beta counter,

Distribution of radioactive materlal

Radjoaciive material was found in significant
quantities in gravel or bedrock only in the area of
intrusive graritic rock outcropping in the vicinity of
Hot Springs Creek at the head of the Serpentine River
and adfacent east-flowing drainage.

Data concerning the bedrock samples are given
in table 1, and the data on the placer or gravel
samples are listed in table 2,

Samples of the placer deposits of Budd and
Eldorado Creeks (eastern tributaries of American
River), the upper Kongarok River and lts tributaries,
and the headwater tributaries of the Serpentine River,
excluding Hol Springs Creek, did not show sufficient
radioactivity to be detected with the field counter,
although a few of the heavy-mineral fractions of these
samples are slightly radicactive. However, the in-
vestigation was not carried far enough into the
American and Goodhope River basins to entirely elim-
inate these placer areas; llkewise, no work was done
on the Kougarok River or its tributaries downstream
from North Fork.

One dredge concentrate was collected from the
Kougarok Consolidated Placers, Inc, The material
was derived from gravel on the east side of the
Kougarok River between the mouths of Taylor and
Homestake Creeks. No appreciable radicactivity was
noted.

The recopnaissance of Harris Creek failed to
reveal any placer material along the creek's course
comparable in radfoactivity to thal shown by the older
sample from the Alaskan placer collection, Unfortu-
nately, all of this origlnal sample from Harris Creek
was used in chemieal analysis. The original sample
may represent an extremely local concentration or
a sluice concentrate from gravel lmrmediately above
bedrock at one of the older placer workings, or the
sample may have been incorrectly labeled and actually
taken at another locality.

Both "units" of the Nome group were examined
in a number of localities with no radiocactivity being
apparent. The greenstone was lested at the outcrop
area on Kougarok Mountain. The results were
negative, The felsic rocks on Xougarok Mountain
were not found in place. Placer samples from the
drainage basin in which {toat [rom these rocks was
found fedled to show significant radiocactivity.

No radiocactive minsrals were found at the Ward
copper prospect located on the north flank of Kougarok
Mountaln, Laboratory tests of the ore taken a few
feet from the portal were negative.

The locations of all samples collected in the
Serpentine Hot Springs area are shown In figure 2.
In the symbols vsed for sample localities on figure 2,
for example, 93.023, the figures preceding the
decimal points are the fleld collection numbers of the
samples. The figures {ncluding and following the
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decimal points represent the percent of equivalent
wranium, in the heavy-mineral fractions. Data re-
jating to samples 118 through 184 have been omltted
from figure 1 and the tadles because of their insignif-
icant radioactivity.

Bedrock deposits of radicactive material—-The
granite in much of the Serpentine~-Hot Springs area
probably contains disseminated accessory ruinerals
which are slightly radicactive, for gamama counts on
all outerops are above the average background count,
Four samples of the yranite from widely separated
localities averaged 0,005 percent equivalent vranium,
The crushed material was separated with methylene
{odide, and a very small quantity of heavy minerals
was obtained. The small amount of heavy residue
prevented & gquantitalive determination of the equlv-
alent uranium content, but qualitative radiation tests
indicate slight radicactivity. A sample of disintegrated
granitic material collected from a sidehill wash, con-
centrated by the removal of the lighter minerals
through creep actlon, contalned 0.004 percent equiv-
alent uranium as determined in the field. The heavy-
mineral iraction of this sample was found to contain
0. 08 percent equivalent urgnium.

As stated above, four facies of the normal
granite have been recognized. Samples of three, the
pegmatites and fine-grained {elsic and late mafic
differentiates, all show radicactivily in excess of the
granite, whereas outcrop lests of the early differen-
tiates failed to indlcate any concentration of radio-
active minerals. The most radiocactive unconcentirated
sample (no. 82) of lode material is of the pegmatitic
variety and contains 0,032 percent equivalent uranlura.
The average of 20 samples of the pegmatitic facies of
the normal granite indicates that this facies contains
an average of about 0. 009 percent equivalent uranium.

The sample of fine~gralned felsic intrusive

(no. 88) showing the greatest radloactivity contains
0.015 percent equivalent uranfum. The average content
of the three samples of felsic dikes is 0.009 percent
equivalent uranium. The most radioactive sample of
the mafic dike materlal (no. 105) contains 0.011 per-
cent equivalent uranium. The average of the three
sites sampled is 0. 008 percent equivalent uranium.

Radioactive material in the alluvium.—The radio-
activity of most of the concentrates is sufficient to be
readily recognizabdble wlith a portable survey meter,

The content of radicactive material in these concentrates
panned from the gravel in the Serpentine-Hot Springs
area ranges from 0.000 to 0.017 percent equivalent
uranium. As the degree of concentraiion obtained by
panning is purely arbitrary and differs for each sample,
the percent equivalent uranjvm of the semiconcentratés
{5 not given In table 2.

Further concenltration of these samples in
bromoform yielded heavy-mineral fractions contalning
0,003 to 0. 84 percent equivalent uranium, The average
equivalent uranium content of the heavy fractions of
the 74 samples is 0.084 percant. The increase in
tenor of radicactive material effected by heavy-liquid
separations indicates roughly the amount of beneficia-
tion of the origina) gravel that might be cbtained by
the most efficient gravity methods under ideal condi-
tions. The concentration ratio, that is, the weight
of the original gravel 1o that of the heavy-mineral

fraction, gives a rough estimate of the amount of
heavy minerals in the gravel that might be recovered
at each sample locality. The conceniration ratio
averages 758 to 1. Assuming that 1 cubic yard of
gravel weighs 3, 100 pounds, the heavy-mineral con-~
tent averages 4 pounds per cuble yard of gravel.

The amount of radiosctive materiel in the
unconcenirated gravel i3 too low to be determined with
a counter, but may de computed from the concentration
ratios and the equivalent uranium content of the heavy-
mineral fractions (see table 2).

Ragdloactive minerals

Radioactivity in the gravel and bedrock
originates from radicactive elements associated with
the following minerals: ztrcon (Z2r8i0O4), sphene
(CaTili0,), allanite (an hydrous silicate of Ce, Fe,
Al, Ce, la, and Di), hydrogoethite (8Fea0z. 4H,0),
and two unidentifidd secondary minerals,

The small size of the zircon erystals prevented
hand picking sufifcient material for a quantitative
analysis of its activity. However, a magnetic sepa-
ration of sample 18 ylielded a nearly pure zircon
fraction which was tested semlquantitatively with a
laboratory beta counter and showed approximately
0.15 percent equivalent uranivm. Sodlum-flvor!de flux
tests for uraniwm (Northrup, 1845) on this fraclion
were negative so that the radioactivity is thought to
be due to thorivm, although fluorescence due'to any
uranium present may have been inhibited by the re-
latively high percentage of zirconium.

Spectrographic analyses of hand-picked samples
of allanite and sphene show 0. 1 and 0, 03 perxcenl
thorium, respectively. These figures are approximate,
as they are close to the limit of sensitivity for the
method used, Uranfum was not detected spectrograph-
ically, and sodlum-~fluoride flux tests for uranfum
on these two minerals were alse negative.

The three secondary minerals, hydrogoethite
and two unidentified, react positively for uranium in
sodium-fluoride flux. Specirographic analysis indi-
cates a content of somewhat less than 1 percent, No
thorium was detected.

Field outerop tesis, us well ag the laboratory
studies, of the normal granite indicate the presence
of minor amounts of radicactive accessory minerals
rather evenly disiributed thronghout the mass. The
widespread occurrence of zircon and spnene in the
streams draining the outcrop area of the intrusive
supports this conclusion. Allanite, which is less
common and present in smaller amounts, is also ap
accessory mineral in the normal granite, although
perhaps more {rregularly disseminated.

The radiocactivity of the pegmatitic facles of the
granite is due primarily to hydrogoethite and two
other secondary minsrals as yet unidentified. X-ray
and spectrographic studies of these two minerals were °
inconclusive in suggesting the nature of the primary

-minerals from which they may have been derived.

The major constituent elsments of one of the secondary
minerals are Cu, Ag, and Pb; traces of Be and Fe
are present. The other mineral consists mainly of



Al, Ca, Fe, Ag, Cu, Pb, and Si. The hydrogeothite
contains traceg of Cu, Ag, Be, and Si, in addition to
the major constituent, Fe.

The radicactive part of the heavy-mineral frac-
tion of the fine-~grained acidic intrusives {g composed
chiefly of zircon and sphene with lesser amounts of
gllanite, waereas the radioactive heavy portion of the
biotitic variant Is composed primarily of allanite with
only a few grains of zlrcon,

Mineralogical studies of the placer samples
indicate that the radioactivity is due principally tozircon
and sphene, both of which are present in all of the con-
centrates, Allanite is present in many of the samples,
and hydrogoethlte and the two unidentified secondary
minerals occur in a Somewhat smaller percentage of
the concentrates. Although these minerals usually
constitute a mlnor portion of the heavy minerals in
comparisonto the zircon aad sphene, they doubtless add
considerably to the radioactivity in meny samples.

Thorium-uraniwn content.-The relative amounts
of thorlum and wranlum In the gravel and vedrock
deposits are dependent upon the nature of the mineral
constituents, A3 shown above, the radiocactivity of the
placer deposits 18 primarily due to thorium-bearing
zircon, sphens, and allanlte, and to a lesser extent
to secondary mlnerals containing uranium. The
radioactivity of the normal granite, the fine-grained
felsic intrusives, and the biotite-rich material is also
due to the presence of thorium-bearing minerals. The
secondary minerals of the pegmatitic facles contain
uranium but thorlum is oot in quantities detectable
by- spectrographic analysis.

CONCLUSIONS

The investigations in the Serpentine-Kougarok
area failed to reveal either placer or bedrock deposits
of radicactive material In quantities of present com-
mercial interest. Although the field studies were

necessarily restricted in thelr scope, the resultsdo not
indicate further work to be warranted at the present
time.
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Tsble 1.--Data oo bedrook samples,

granite aves 1p vleclnity of Serpentine Rot 3pringe

ol gontent Concentration
Semple | 6U content of |yoque pmivemel ratio (welght
locality | crushed sample | . -woriooeoy |Of the original Type of material
no. {percent) (percent) sample to heavy
minerals)
74 0.06 0.034 2.0 | Quartz-muscovite-tourmaline veln.
75 .019 ,057 3.3 | 8ome vein no. 74; 8 feet distant.
76 008 .033 5.6 | Quartz-muscovite vein.
7 .006 ,O17 2.3 Do.
78 .C04 .018 5.0 Do.
9 -016 .024 2.7 | Quartz-muscovite tourmaline vein.
go .005 .011 3.4 | Quartz-muscovite vein.
81 .007 .025 19.5 Do.
82 .032 .096 9.5 Do.
83 .004 .039 17.9 | Biotite~rich granitic differentiate.
84 .004 .020 4.5 Do.
8% .009 .021 1.9 | Pine-grained felsic veln.
86 .015 .071 150.5 Do.
gg .004 .070 4¥2.0 Do.
.004 .036 4.6 | Quartz-muscovite-tourmaline vein.
90 .007 .021 110.0 | Fine-grained felsic velu.
g3 ,012 .023 6.9 | Quartz-muscovite vein.
96 ,000 .009 2.3 Do.
102 .002 .060 21%.0 | Disintegreted granite from sidehill water.
103 004 .022 16.4 | Quartz-muscovite vein.
104 .000 .023 8.5 | Iron-stained zone in granilte,
105 011 ,033 4.4 | Blotite-rich granitic differentiste.
106 .00k .040 15.4 | Quartz-muscovite-tourmaline vein.
107 .012 .O4Y 7.5 | Quartz-muscovite veln.
108 .000 .021 7.0 | Iron-atained zons in granita.
110 .Ogg .040 14.7 | Iron-stained quartz vein in granite.
111 .0 .035 6.8 | Quartz-muscovite veln.
112 .009 .034 9.6 Do.
113 .008 .018 16.5 Do.

! Specific gravity ¢2.89,

Table 2.--Data on placer samples, granlte area in vicinity of Serpentine Hot Springs

Sample locality no.

oU conteut gravels

in placs

( percent)

Heavy-mineral concentrate
(+2.89 =p gr) eU content
(percent)

Coucentration ratio (welght
original gravels to hesvy-
mineral fraction)

HOT SPRINGS CREEK AND TRIBUTARIES
(a1 namnles *n order downstream)

Main right-limit trioutary of north fork

FERABRE S

0.00011
,00015
.00008
.00011
. 00C06
, 00002
L0006

0.0412 ng:l
.058 482:1
.036 448: ¢
LQ47 414:)
.080 852:1
.046 529:1
,052 3301




Table 2.--Data on placer saemples, granlte area in vicinity of Serpentine Hot Springs--Contioued

Sample locallity no.

ol conteut gravels
in place
(percent)

Heavy~mineral concentrate
(+2Y59 ap gr) eU coutent
(percent)

Concentration ratio (weight
original gravels o heavy-

mineral fraction)

BOT SPRINGS CREFEK AND TRIBUTARIES~-Continued

Joutheast heedwater branch of the north fork

yeo 0.00010 0.041 hok:1
41 .00002 .008 51%:1
Lo .00001 .018 1,350:1
29 .0000% .ot0 1,03L:1
91 .00015 ,178 1,169:1
38 00004 .015 389:1
Minor tributary gulches near jJunctioo northeast snd southeast headwater braunches of north fork
3 0.00118 0.840 711:1
70 00072 463 635:1
T . .00009 .0%9 445: 1
Northeast headwater branch of the north fork
25 0.00002 0.016 895:1
24 .00002 .015 645:1
23 00005 .035 705:1
22 . 00007 .0bY4 674:1
21 .00009 .053 711
20 .00002 .054 3,400:1
37 .00190 . 260 137:1
19 .00001 017 1,260:1
North from below junction of headwater branches to msin right-iimit tributary
18 0.00011 0.070 630:1
72 .00011 .100 929:1
17 .00007 .028 391:1
16 .00007 .070 952:1
15 00004 .052 1,226:1
69 .00001 .006 421:1
14 00004 .036 856:1
68 .00022 112 508:1
67 .00039 .103 264:1
8outh fork Hot Springs Creek
25 0.00005 0.069 1,¥73:1
36 .00003 .031 1,226:1
32 .00002 .032 1,432:1
34 .00000 .003 728:1
%3 .00000 .005 835:1
3] .00008 .050 670:1
30 .00002 .012 5441
29 .00028 .064 225:1
63 .00008 .038 502:1
62 .00009 L0324 37511
61 .00007 .0%6 544:1
28 0002k .062 262:1
27 . 00005 .0%6 750:1
48 .00013 .052 392:1
46 ,00006 .okl 805:1
47 00003 .018 613:1
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Teble 2.--Data on placer semples, granite areg in vicinity of Serpentine Hot Springs--Continued

Sample locallty no.

el conteunt gravels
in place
{ percent)

Heavy-mineral concentrete
(+2.89 3p gr) eU ocontent
(percent)

Concentration ratio (weight
original- gravels to heavy-
mineral fraction)

HOT SPRINGS CREEXK AND TRIBUTARIES--Continued

Left-1imit gully of Hot 3prings Creek below forks

S 0.00000 0.015 2,520:1
Downstream from junction of main right-limit tributary and north fork
66 0.00021 0.086 %09:1
13 . 00046 .108 2%6:1
12 00011 .062 56411
11 .00027 .082 308:1
10 .00014 .060 420:1
9 .00018 079" 428:1
7 . 00016 068 427:1
6 .00004 .030 867:1
5 .00008 .037 hgs5:1
" . 00004 .0%0 740:1
3 .00015 .040 259: 1
2 .00015 L0421 265:1
1 .00016 .O4Y4 278:1
43 00003 027 787:1
by .00007 .050 667:1
PISH RIVER AND TRIBUTARIES
92 0.00001 0.020 1,940:1
109 00001 .031 2,835:1
101 .00001 .008 702:1
Humboldt Cresk and tributaries
95 0.0000% 0.038 1,086:1
94 .00012 .057 456:1
100 .00006 037 637:1
99 .00000 .016 2,021:1
97 .00002 .009 462:1
o8 .00002 .010 438:1
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