2 )
V-{ . {_d’( { b

UNCLASSIFIED

This document consists of 29 pages
plus 2 maps. .
Series A
CATEGORY I11I (Alaska)
UNITED STATES DEPARIMERT OF TME INTERIOR

GEOLOGICAL SURVEY

RECONNAISSANCE FOR RADIOACTIVE DEPOSITS
ALONG THE UPPER PORCUPINE RIVIER,
NORTHEASTERN ALASKA

by
Max G, White

Juns 1951

Trace Elements Investigations Report 55




4"’

USGS-TEI REPOR? 55

The distridusien (Series &) of this report is as follows:

3 coples .
8

caples
copy .
cepy
cepy
cepy

[ ol ol o o

e » o

(]

copy

1 copy

1 copy .

[ a4

copies
copY .

copies
copy .
copy .
copy .
copy .
copYy .

& copies

=t b pd e 2 N S O

eopY .

copY . . .

.
L]
.
.
L]
L]
.
.
.
L
L]

° °
e

ABC, Waghington (J., @. Jehmsen)

AXC, New York (P, L, Merrits)

AXC, Demver, Cele. (C. C. Tewle, Jr.)

AXC, Spekane, Wash, (3. B. Thurlew)

AXC, Grand Junctiom, Cele. (3. V. Oster)
Territorial artment of Mines, Jumeau, Alaska
(L. X, Searela

Torritorial Despartment of Mimes Asxsay Office,
Anchorage, Alaska (J. J, O'Shea)

Territorial Department of Mines Assay Office,
Collegs, Alaska (D, J. Cook)

Territorial Departiment of Mines Assay Office,
Keschikan, Alaska (A, . Glover)

Torritorial Deparsment of Mines Assay Office,
Nome, Alaska (D, A, Jones)

USGS, Washizgton (Mimsral Deposiss Braach)
USGS, VWashington {CGeochemissry and Pesrology Brauch)
USGS, Vashingson (Pusls Bramch)

USGS, Vashington (Alagkan Branch)

USGS, Washingion (Geophysics Bramch)

USGS, VWashinmgton (V, E, MeXelvey)

USGS, Demver, Colo, (L. R. Page)

. . USGS, Orand Junctiom, Colo. (B. P, Flacher)

USGS, Spokams, Wash, (4, B, Weisseabors)
USGS, Plant Cisy, Fla. (J. B, Cathcars)
USGS, Washimgton (TEPCO)

(iacluding master copy)



D

D

Abgtract . . . . . . . . e e e e e e e e .

Introduction . . . . . . e e e e e s e e
Iocationof area . . . . . . . . . . .

Purpose and scope of investigation . . .

General geographic information . . . .
Previous geologic investigations . . .
Trace elements recornaissance in 1948

'Goology and radioactivity investigations .

Sedimentary rocks . . . . . . . . ..

Pre-Cambrian rocks. . . . . . . « . .
Rediocactivity studies . . . .

Ordovician and Silurién strata .
Radioactivity studies . . .

Silurian limestone and shale ., .
Radioactivity studies

. -

Devonian rocks . . . . . . . . ¢« ¢ ¢ ¢ . . . . e e e
Radiocactivity studies . . . . . e e e e s e e
Carboniferous limestone and shale ., ., . . . . . e o e »
Radioactivity studies . . . . . . . .. e o o e »
Tertiary sediments . . . . . . . . e v s e e s s s s s
‘Radiocactivity studies . . . . . . . e o s o o »
Quaternary allwviwm . . . . . . . . . . . e o s e s o
Radiocactivity studies . . . . . . ¢ ¢ ¢ ¢ ¢« o o« o
Ignecus rocks . . . . ¢ . ¢ ¢ o 0 .. . . . e s s o o s e
Mesozoic(?) gremitic rocks . . . . . . . . . e e e e e
Radiocactivity studles . . . . . . v e o s e o o e
Radicactive minerals . . . . . . . . . . . .

Biotite . . . . ... ¢ ¢ ... .

Clerkeite(?) . . . . . . . . . . .. . .

Hematite , . . . . . . ¢« . « ¢« « & .

Pyrite . . . . . . . .. . . . .

Rutile(?) .. . . . ... e e e e .

Unknown mineral no, 1 . . . .. . . ..

Unknown mineral no, 2 . . . . . . . . .

Unknown mineral mo, 3 .. .. . . . . .

Tertiary lava flows . . . . . .

Semmary of materials tested ., ., . . . . . .

Conclusions . . . . . ¢ ¢ ¢« ¢ ¢ « v = v o =

Referenses eited . . . . . . . . .. ...

.....



IABLES

Page

Teble 1. Data on heavier~than-bromoform fractions of concentrates

from gravels of streams tributary to the upper Porcupine
River, northeastern Alaska 18

2. Data on samples related to the granitic intrusive on the

international boundary north of the Porcupine River,

northeastern Alaska : 22

ILLUSTRATIONS
in pocket

Figure 1. Geologic sketch map of the upper Porcupine River,
northeastern Alaska, showing locations of samples
‘) collected in 1948,

2. Geologic sketch map of the Sunaghun Creek-upper Rapid
River area, northeastern Alaska,



RBCONNAISSANCE FOR RADIOACTIVE DEPOSITS
ALOfG THE UPPER PORCUPINE RIVIR,
NORTHEASTERN ALASKA

by
Max G, White
ABSTRACT

'Thg highest equivalent uranium content found in the gsedimentary
rocks on the upper Porcupine River, northeastern Alaska, is 0,005
percent., Rhyolitic dikee associated with a granitic intrusive a
few miles north of the 'Porcupine, along the international boundary,
contain about 0.006 percent equivalent uranium, which is attributed
to small amounts of disseminated radicactive accessory minerals.

The granite also is slightly radicactive.

INTROTUCTION

LOCATION OF AREA

The Porcupine River, a major tributary of the Yukon River, is

located in northeastern Alaska (index map of northeastern Alacka,
®

-fig. 1). It enters the Yukon from the northeast, near the town of

Fort Yukon, a short distance north of the Arctic Cirele,. Ths . -
upper two-thirds of the Porcupine is in Yukon Perritory, Canada. The
river waters are navigable by medium-siged river boats and scows for

280 miles sbove its mouth., The river distance from the mouth of the



D

Porcupine to Rampart Mouse on the Aleska~Yukon boundary is about 215
miles., Only the eree along the upper 80 miles of the Alaskan part of
the river, from Burnt Paw to Rampart House (fig. 1), wvas examined in

detail in the course of this investigation.
PURPOSE AND SCOPE OF INVESTIGATION

In 1948 a Geological Survey field party carried on a trace

slements reconnaissance in the Porcupine Valley to obtain:

1) General information on possible radioactive deposits.

2) Specific 1nfornation on the content of radiocactive
material in black shale and cther sedimentary roeks of
pre-Cambrian and Paleozoic age.

3) Radiometric and geologic information on a granitic
intrusive north of the Porcupine Valley along the
international boundary.

No information on the occurrence of radiocactive materials in the
valley of the Porcapine River was availeble prior to the 194§
investigation., Work in the field extended from late June to late
August end was carried on by a party consisting of Max G, White,
geologist; Arthur Wahl end Glenn X, Fellows, camp assistants; and

Ezil Salveson and Charlie Strom, boatmen,
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GENERAL GEOGRAPMIC INFOERMATION

In its lower 100 miles the Porcupine River traverses a broad
flat alluvium=filled basin called the Yukon Flats. Many meanders
and sloughs make the cﬁa.nnel very tortuous and in places diffiecult
to follow, The lowest exposure of bedrock, a bdluff called Graphite
Point, is 100 miles above the river's mouth.

Between Graphite Point and the mouth of the Colesen River (fig. 1),
about 30 miles farther upstreem, the Porcupine has cut its course
through rocks that are principally limestone. The cliffs along this
part of the river are 60 to 75 feet high and are known locally as the
"Lower Ramparts”., From the mouth of the Coleen River to Red Gate
(£ig. 1) the Porcupine occupies a wide meander loop across & smell
baein, This besin is filled partly with Quaternary alluvium end
partly with gravels of Tertiary age. Red Gate is a high, darkereddish
cliff, which rises abruptly above the river to & height of 300 fest
and marks the entrance to the "Upper Ramparts", where, for 52 miles,
from Red Gate to 12 miles east of the international Youndary, the
Porcupine has cut a nearly continuous canyon 250 to 300 feet deep,
with cliffs locally rising 500 feet above the valley floor,

For further information on this region, both geographie and
historie, , the reader is directed to Fitsgerald's report (Fitzgerald,
1944) on a general topographic reconnaissance of the Porcupine River

valley.
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PREVIOUS GEOLOGIC INVESTIGATIONS

Four geologic investigations (Kindle, 1908; Maddren, 1912a,
1912b; Cairnes, 191i; and Mertie, 1941) have been made of the rocks
along the Porcupine River and along the international boundary in
northeastern Alasgka,

Kindle's observations were made during a three weeks' round
trip by cence in 1506 from Fort Yukon to Rampart Mouse. HNis paper
includes a geologic map of the rocks adjacent to the Porcupine
River from the "lLower Ramparts" to the intsrnational boundary,

In 1911 and 1912 Maddren acconpo;niod the International Boundary .-
Survey, mapping the geology of & strip 4 miles wide straddling the
boundary from the Porcupine River north to the Arctic Coest., The
results of his 1911 field work (Maddren, 1912a), the study of the
Porcupine-Firth River sector, were published without & map. Notes
and maps for the area north of the Firth remain unpvblished in the
Geological Survey filss (Maddren, 1912b),

Cairnes' studies along the international boundary south of the
Porcupine parallsled the work of Maddren. The final published report
includes geologic strip maps of_the boundary from the P§rcupine south
to the Yukon River (Cairnes, 1914).

Mertie (1941) conducted a geologic investigation on the Porcupine

River in 1941, but his material is unpublished,



TRACE ELEMENTS RECONNAISSANCE IN 1948

Geologic data and maps from the 1nva|tigttioho described above
served as the basis for the trace elements reconnaissance in 1948,
Much of this reconnaissance consisted in radiometric tests on outcrops
of Silurian, Devonian, and Carbonifercus black shale. All the pre-
Cambrien rocks were also examined in some detail., Concentrates were
taken from the gravels of most of the streams entering the Porcupine,
as a check on the possible presence of radicactive materials in. the
areas drained by these streams. A granite mass along the international
boundary 6 to 23 miles north of the Porcupihe was investigated both
radicmetrically and geologically., Very little previous information was
available about this intrusive,

The geologic maps in this report are modifications and expansions
of maps already in existence. Figure 1 is modified from a map by
Kindle (1908, p. 321), and figure 2 from one by Maddren (1912b).

Victorsen and Beckman counters with conventional low-count
beta-gamma tubes were used for field radicactivity measurements.
Continuwous radiometric trafarses were made on foot along most of the
outcrops of the variou@ rock types. Where counting rates seemed
appreciably higher than background, stationary counts were taken on
the outerops and significant samples were taken. These samples were
crushed and tested in the field with either the Beckman or a modified
@8-type counter. Representative samples from outcrops that showed
the presence of radiocactive material were examined in the laboratory for

a final check on the field resulsts.
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GEOLOGY AND RADIOACTIVITY INVESTIGATIONS

Brief descriptions of the rocke of the various geologic systems
of the upper Porcupine aree are given separately below, Radicactivity

studies, where made, are included with the separate descriptions.
SEDIMENTARY ROCKS

Pre-Cambrian rocks

The oldest rocks on the Porcupine River are those on the upper
6 miles of the river in Alaska, near the international boundary,
Cairnes (1914, pp. 4U~58) essigned them to the pre-Cambrian (actually
pre-Middle Cambrian) and correlates them ;;th the Tindir group farther
south along the boundary. Mertie (1930, pp. 369-392) presents en
excellent description of the Tindir group in the area of its type
locality. '

The Tindir group on the Porcupine River consgists of quartzite,

~usually light gray, some sandstone and siltstone, and bedded dolomite

and shale, Most of this shele is blaek, but some red and yellow beds
also are present. The quartzite is apperently more abundant in the upper
and lower parts of the sequence than in the middle. The gquartzite forme
the cliffs 300 to 500 feet high in the vicinity of Rampart House,
Weathering of the exposed surfaces of the quartzite gives this rock

the appearance of maseive chalky limestone. The more protected surfaces,
however, are usuelly covered with a light~yellow film of sulfur that has

accumulated from the oxidation of pyrite disseminated in the quartzite,
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The sendstone and siltstone, 1nterbeddedlin the quartzite, commonly
are highly ferruginous, deep chocolate to yellow, and havs brown spotse
due to weathering of enclosed iron sulfide. The dolomite and black shale
each account for approximately 25 percent of the total sequence. The
dolomite is cream to white and very dense; the black shale in places
is highly contorted between the more competent beds of quartzite and
dolomite and locally exhibits a slaty'cleavaga.

No evidence of significant faulting or folding was observed in the
rocks of the Tindir group, which have a prevailing westerly dip of
about 40°, A conservative estimate of the stratigraphic thickness of

this group along the upper Porcupine River is 18,000 feet.
Radioactivity studies

Radiometric readings were teken on outerops in all traverses of the
pre~Cambrian sedimentary rocks. Datea on samples collected from locations
with relatively high field readings are listed below. The sample loca-
lities are shown on figure 2,

ol l/ content

Sample no, _(pereent) Rock type and location

8-38 0.00h Black slate, Sunaghun Creek

8-39 0.002 do

S-40 0.002 do

S.l41 0.002 do

s-l2 0.003 Black shale, Porcupine River below
Rampart Houss

S-:g 0.003 do

S- 0.003 Black shale, Porcupine River in vicinity
of Fred Creek

S-45 0.002 do

s-46 0.001 do

S-51 0.004 Red shale, Porcupine River below Rampart
Eouse

8-52 0.005 Yellowish shale, Porcupine River below
Rampart House

1/ oU, equivalent uranium .
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In 1947 the Geological Survey raceived some seamples of radiocactive

calcareous siltstone or argillite of pre-Ceambrian age from Great Slave

. Lake, Northwest Territories, Canada. Chemical analyses of the rock

(Rabbitt, 1947) show the presence of 0.17 percent thoriwm oxide and

0,006 percent uranium, According to Lang (1950, p. 9) monazite and

pitchblends or uwraninite have been identified in these rocks. HNe
alsc adds that these minaerals are‘probably original constitwents of
the rocks. The litholngié similarity of the pre-Cambrian sedimentary
rocks at Great Slave Lake (Stockwell, 1936) to the pre-~Cambrian Tindir
group on the international boundary (Cairnes, 1914; Mertie, 1932)

led to the search for similar thorium-bearing strata in the course of
this reconnaissance of radicactive materials. The search, however,
digclosed no significantly radicactive rock of any type in the pre-

Cambrien sequence.

Ordovician and Silurian strata

Kindle (1508, p. 332) states that the section of rocks immediately

- overlying the pre-Cambrian 6 to 10 miles downsiream from Rampart Nouse

probebly contains rocks of bdoth Ordovician and Silurian age, but he
vas unabls to separate the two systems, Cairnes (1914, pp. 55, 59)
found Middle Cembrian fossils in rocks, supposed to bs no older than
Ordovician, that overlie the Tindir group in its type area., He also
states that the strata overlying the pre-Cambrian range in age from
Cambrian to Silurian. As Kindle's geoclogic map was used as & bass in

this reccnnaissance, hig designation of these strata as Ordovician and
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Silurian is used in this report. These Ordovician and Silurian rocks,
at least several thousand feet thick, are buff and dluish-gray dolomite

and limestone,
Radicactivity studies

The Ordovician and Silurian carbonate rocks were testsd only
hastily with a Geiger-counter traverse on the way downstream at the
end of the field season. These rocks appear to be essentially non-

radicactive,

_8ilurian limestone and shale

The Silwurian strata along the Porcupine River comprise about
3,000 feet of magnesian limestone or doclomite, mostly on the lower part
of the river, and were not examined in this reconnaissance. At the top
of the Silurian, within the area of the upper part of the river, is a
minor amount of black shale which was examined at tib placas, one 3
miles above Burnt Paw and the other about a mile above 014 Rampart

(fig. 1).
Radicactivity studliss

Avove Burnt Paw (fig, 1) black- and chocolate~colorsd fissile
shale is interbedded with thin layers of dolomitic limestone and a few
thin layers of sandstone. The highest radiometric readings recorded in
the field were obtained on outerops of this shale. About one mile abéve

014 Bampart (fig. 1) approximately 300 feet of black graptolitic fissile
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shale with a few thin beds of black limestone wars also sesssd for
radioactivisy. The equivalent uranium content$ of Silurian dlack shale

sanples collscted above Burnt Paw and near 014 Rampart is as follows!

eU contend
Sample no, (percens) Bock sype and locasion

8-15 0.005 Black ghale interbedded with limestone,
abous 3 miles upstream from Burns Paw

8-16 0.005 do '

8-17 0.000 : do

8-18 0.002 do

8.19 0,001 do

8-20 0.002 do .

S-33 0.003 Black graptolisic shals, about 1 mile
upstream from 0ld Rampart

S-34 0.003 do

Devonian rocks

The Devonian rocks along the upper Porcupine River (fig. 1)

congist of siliceous limestone; black, brown, gray and red shale; and

‘a small amount of inserbeddsd dagals.

Radieactivisy studies

The Devonian shale section as the moush of the Bapid River (fig. 1)
vas 'tryvorsod radiomesrically dus proved barren of significansly radio-
active beds. Black shale samples (mos. 8-35 and 5-36, fig, 1) from #wo
beds with the highest fisld readings contain onlyj' 0.002 percent squivalsatd

uranium, The basals and silicesous limestons ars nonradiocacsivs,

Carboniferous limestons and shale

The Carboniferous sirasa exposed on she upper Porcupine River (fig., 1)
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are inferbedded limestone and shale. Some of the limestone beds are
gray= 0 cream-colered, somevhat ‘nassivo, and conszin some chars; seme
are bluish-black %o gray, and, locally, fiuil'e or slaty, calcarseus
or sandy, or graphitic, Alshough no estimate of the thickness of the
Carboniferous rocks has been made because these deds usually have been
highly disturbsd, she Carboniferous sschtion deubsless includes many

hundreds of fee% ¢of sedimensary bods.,
Radioactsivisy studies

.Radionctrie ‘raverses on foos aleng all exposures of Carboniferous
recks on the upper Percupine disclesed no beds ¢f shale or ether reck
that consained more than 0,003 percent equivalent uraniuvm, %he equivalent
vranivm values of samples taken from Cardonifersus dbeds showing she

greatess radioactivity en the outcrop are lissed belew,

eU centent .
Sample ne, (percens) Reck 4yps and lecatien
8-.21 ‘ 0.003 Black shale, a% sas$ side of meuth
: of Coleex River
§-23 , 0.003 Black shals, norsh side of Percupine
River upsirsam from Coleen River
824 0,001 de
§-25 0.001 . de
§-26 . 0,002 . Black shale, south side 4f Percupine
. River dewnstresn frem Salmontrout River
S-27 0,002 . de
8-.28 . 0,002 ' de
8-29 0,002 de
$-30 0.002 de
8-31 0.003 Black shale, norsh side of Porcupine
River opposite moush of Salmenirout
River
§-32 0.003 de

§-62 0,003 Black shale, south side of Percupine
. River epposite mousk of Celesn River
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Tertiary sediments

A wide belt of Tertiary sediments between Figh Creek and Red Gate
(fig. 1) is comprised of about 40 feet of sand, gravel, and drab clay

with 6= to 10-inch beds of low-grade lignite; underlain by 50 feet

of soft, finely leminated, drab-colored cley. Similar beds occur on the

north bank of the Porcupine below the Coleen River,
Radicactivity studies

Several of the lignite beds, cropping out between Fish Creek and
Bed Gate and below the mouth of the Colesen River, were tested radio-

metrically in the field and found to be nonradioactive,

Quaternary alluvium

Concentrates were taken from gravéls (Quaternary alluvium) of

‘streams draining into the Porcupine River in an attsmpt to determine

vhether heavy radiocactive minerals were being eroded from rocks in
the watersheds of those sireams. The locations of such concentrates
are plotted on figures 1 and 2, Between 40 and 100 pounds of stream
gravels at each location were panned to semiconcentrates in the field.
Such semiconcentrates were further concentrated in the laboratory by

the use of bromoform (sp. &r. 2.8).
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Radisactivity studles

The equivalent wraniwm coatent of the heavierethan-bdromofora
mineral fractions of the semiconcentrates of the stream gravels was
determined radiometrieally in the laboratory. No significant amounts of
radiocactive material were detected in any of these hesvy mineral

fraetions, Data on thess samples ars shown in table 1,
IGNEOUS ROCKS

. ITwo maln types of igneows rock are found in the Porcwpine River
area, One type is & granitie iasrwsive of Mesozoie(?) age, whigh
oecurs along the intermational boundary 6 to 23 miles north of the
Porcupine (figs. 1 and 2); the other type consists of lava flows of
Tortiary age whieh form ths bulk of the “Upper Ramparts® of the
Porcupine from Howling Dog Creek northsastward to a point 10 miles west

of the international boundary (fig 1),

Mssogoie(?) gramitie rocks

The Mesozoie(?) granitic bpdy morth of the Poreupine was first

loeatsd by the Imtermational Boundary Survey in 1911 (Maddren, 1912a).

This body is the weatward oxto‘nnion of a large granite mass in ths
014 Crow Mountains of Canada, and intrudes pre~Cambrian sedimentary

roeks consisting mainly of quartsite and black shals.
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¥Within the area sxamined (fig, 2), the granite is medium~ te
coarseo-grained, and contains small amounts of bietite and hernblends
and very small amounts of the accessories apatise, zircon, amd
magnetite, Most of the erthoclase feldspar and much of the bdietite
in the granits has been partly replaced dy minute sericitlie aggregates.

Rhyelitie dikes, locally aplitie in texture, appear on the dorders
of the granite, eutting inte the pre-Cambrian sedimentary rocks. The
largest of these dikes observed is at the head of White Mountain Cresk
(r1g. 2).

Tield evidenes indicates that the granite mass underlies the thiek
covering of Tertiary lava flews that appears & fow miles to the west.
The granite centaet probabdbly veers gradually teo the north and thea nerth-
east, to cross the interaational beumdary at a peint appreximately 23
miles morth of the Persupime River,

The age of the granite is not yet known, but 1t is thounghs to de
Younger than Carbeniferous and eoldsr than Tertiary, and therefors

Mesozeie(?).

Radioaetivity studies

*

Alshough the granitie roeks ik the upper Pereupine area cenﬁh
miner nionnu of radisaetive materials, mo senes of high conesmtratioens:
were found., %he rhyslitie roeks are slightly mors radicactive tham 3he
eoarser-grained phases of the granits, Comsequently, the fisld studlies
wers extended te all berders of the gramits where the rhyeli¢is dikes
are lnafod. The squivalent uranium content and other data of all samples

eclleeted by the auther in the area of the granite are showa in 9adls 2,
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Radioactive minsrals

Z. S. Alsschuler and T, W, Stern of the Geological Survey's Trace

.

. Elements Laboratory examined six.noderaiply radiecacéive samples

(nos. 4BAWe89, 90, 99, 100, 108 and 117, fig. 2 and table 2) frem the
granitic rock area on the international beundary in an attemps $o
determine which minerals cause the radiocachdivisy. Subseguently she
author examined a seventh sample (48AWell2, fig. 2 and sable 2) for the
sage purpose. The radicactive minerals found in these samples are as
follows:

aim_i_g%. —- The radioactivisy of sample 4BAWell2 is resiricted %o
the bioiitdf pars of the heavy mineral fraction. The sample is from a
large rhyolisic dike at the head of White Mounsain Creek (fig. 2).

Clarkeise(?). -~ Reddish-brown uraniferous grains, tentasively
idensified as clarkeite (UO;-n!aﬂ) by its optical propersies, appears %o
be she only radioacsive mineral in sample hSAWeSQ.\

Hempjite. — The hematite in sample L8AWe99 i; reporsed %o consain
some uranium as an impurisy.

Pyriss. —— Fluorssence tes$s of the heavy minerals in sample
48AWel00 indicate thas pyrise grains, which are oxidized and altered
alshough esvhedral, are radioactive, mostly on sthe surfaces and in mimute
fractures within she grains. Crushed fragmends show minute amounts of
quar$s and another material within the fractures. IMuorimesric analysis
shows the pr‘ounco of 0,027 percent uranium. Whole grains of pyrite were

used in this analysis. A second fluoresence %sst made on crushed grains

* disclosed no uranium, bearing out the hypothesis that the uranium is only

Al
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in she surficial, weathered parts of the pyrite.

Rusile(?). -~ Fluoresence tests indicate that maserial temtatively
‘ identified as altered rutile(?) is probadly she only uranium-bearing
mineral in sample 48AWell7. This mineral, however, is too altered and
heserogensous to yield a gocd X-ray pattern. I+ is called alterog
rusile(?) on the basis of an incomplete specirographic deverminasion.
Opsically, however, it resembles eschynite.

Unknown minersl Mo, 1. — A mineral, herein designated "Unknown
mineral ¥o, 1", con%ains most of ths radioactive material in she heavy
mineral fraction of sample 48AWe99. Identification of shis mineral by
opvical or X-ray methods appears to be impossidle. I+ is prodabdly
hexagonal, alshough pseudo-orithorhombie in appwmcé, and is orange
and translucens wish & dull luster., In addision %0 uraniua, this mineral
conteins cealcium and phosphorus.

Unknown mineral No, 2. ~~ %he only radicactive mineral in sample
48AWe90 hes no# ye$ been identified., For the pﬁrpose of $his repord
is is called "Unknown mineral No, 2", This altered mineral ognbains 1rt;n,
tisanium, aluminum, and silicon as desermined by u;pectrogr&ph;c anzlysis,
and uranium by fluoresences tess.

Unknown mineral No, 3. -~ Unknown mineral ¥e. 3 apparently is the
only uranium-bearing minsral in sample Y8AWslOZ. I% is black and opaque,
and spescdrographic analysis indicases that its njgr congtitusnis ars

iron, manganess, aluminum, and siliecon.
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Ters lava W

Pfertiary lava flows, which form the bulk of tshe "Upper Ramparss®,
extend from 10 miles west of the international boundary westward so
Howling Dog Creek. The flows are over 300 feet thick and are sxposed
in the ttooﬁ cliffs shat rise abruptly from river level, A% one place
sbove 014 Rampary there are as leass 15 differens flows dittiﬂguichablo
in %he cenyon wall, The lava rests on a very irregular surface of
Paleozoic rocks. Exposures 'o:f. Palsozoic rocks such as those a$ tshs
moushs of Rapid sand Campdell Rivers represens localities on tshe
pro-lava erosion surface that were of sufficiens relief %o be only

thinly covered, if at% all, by the flows.

SUMMARY OF MATERIALS TESTED

Skale, grapisie rock, and concensrases from gravels of streams
&aining areas of granitic rocks are tshe only materials tested in the
reconnaissancs of the Porcupine Rivér area that contained 24 least minor
amounda of radioactive material, The ssarch did not reveal any deposit
that would be considered & commercial source of ursnium ore, 4 summary

of the results for the material sested followa:
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Rock types and age of

material tested val

Sedimentary and other bedded rocks:

Pre-Cambrian (Tindir group)
Quartezits
Dolomite
Black shele
Red shale
Yellow shale

Ordovician and Silurian
Dolemite and limestone

Silurian
Magnesian limestons (dolomite)
Black shale (above Burnt Paw)
Black shale (above 013 Rampart)

Devonisn
_ Black shale
Basald
Siliceous limestone

Carboniferous
Black shale
Iimestone

Tertiery
Lignite

ous r 3

Mesozoic(?)
Mediwm- to coarse-grained granite
Unconcsntrated
Masavy-mineral fractions

Rhyolite dike reck
Unconcentrated
Heavy-mineral fraetiens

Tertiery
Lava

Radioactivity

ven are in per

Yonradioactive
Honradioactive
0.001-0,0Q04%
0,004

0.005%

Nonradicactive

Nonradiosetive
0.000=0, 005
0.003

0.002
Nonradieactive
Nonradioactive

0,001-0,003
Nonradioactive

Nonradioactive

0.00
0,004-0,008

0,006

10,002-0,060

Honradieactiva

t

U
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Bock types and Redioactivity

paterial tested valu ven are in percent
Meavy-mineral concentrates from stream gravels:

Trom gravels of Porcupine River 0.000-0, 006

tributaries vhieh drain areas
underlain mostly by sedimentary
strata and basaltie rocks
From gravels of streams draining 0.010=0,052

area of granitie rocks along
the internationa‘ dboundary

CONCLUSIONS

Although this reconnaissance disclosed the presencs of miner
amounts of radioactive materials associsted with shale bads of
pre-Cambrian and Paleozoic age, and Mesozoic(1) granitic rocks, the
equivalent-urenium contents are not of sufficient significance to
wﬁrrant additional stuly. It is probable that the Porcupine River
area of this report does not contain deposits that can be considered

as a commercial source of uranium,

U
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