PNC TN441 84-05

Mineralogy and Petrology of Uranium Occurrences

in the Thekulthili LLake Area, Northwest Territories,

Canada
— The 1983 Report —

April 1984

Ningyo-Toge Works

Power Reactor and Nuclear Fuel Development Corporation



PNC TN441 84-05
19844458

Mineralogy and Petrology of Uranium Occurrences in the
Thekulthili Lake Area, Northwest Territories, Canada
-~ The 1983 Report -~

BEBEAT BAx B
BEEEn™ xzex

= | =

1983 FER T 2o EWHRROBRE, F7r vV ve 2 8BKP T 29 5 v @RI

KDL 5 2GESTED bR D, |

() Kult51% XU 82 MR BB v 5 GERE~4 v 4 MMEEAICE S BREEICH
I Tnd,

@ WHBROY I YEAERECLH{ <M aF 4 MeINAcBHICEDT ZEERD 2, L
Y ER AN <A 254 L EODVORE AP, BLBWEBETOH L7 L—+
4#@%&%@ ¢7/ﬁkﬁ%ﬁ$<&axﬁfééocn&@@m%%@ﬁ%%&%E
RECREEDE THCT By

R ?7V%%ﬁ%*m&?&%ghﬂ*#ﬁﬂﬁfﬁb%ﬂkoCOQEAu—ﬂEELT
EAOCMREL (RIEFES (Ko Mg KELHER ) KX VE#STbh 3, 04
HEBERECHT Ih, SUEHOTEM LEBH, ERFHOEREL kAoTnd, 448,
LR - OPLERDIHEAR L VI THRBEONBLICH2HNTE S,

@ KultSolCeg oYy F7vy FIRIE NERETBRDICED T2 20 /INGBRTH 2 L&
4 bh b,

B ARELRZERO, K—ArEREAr OB BED bKult 59 T % BE — B i i
. TOBBRLE Y F71 2 FO Pb—Pb £RH b X OEMBEIL 480~ 500 C&
LEEINk, CHLOEBIDL, YHBODEY 7 v ERBE~ VY =7 v BIUESIC
Bt 2L HAEBOBBEIC 0 BRAKIEMIC L L 3% TN 3o
(ZFFHREFTORLE BAMS 8EEHF FHBENT 271 ) V1 I BEBRERSE |
KHEFENTHBOTCRBBELARLTER IR AN, )

*  AARHEET BRERSY Snngs
BRI wplime




April 1984
PNC TN441 84-05

Mineralogy and Petrology of Uranium Occurrences in the

Thekulthili Lake Area, Northwest Territories, Canada

-~ The 1983 Report --

W
Yasuhisa YUSA , Shigeru SUZUKI*

&
Chosuke KURONUMA & and Yasuo OTSUKA

Abstract

Descriptions are given of some uranium occurrences in

the Thekulthili Lake Area, Northwest Territories, Canada, and

the following conclusions are obtained:

(1)

(2)

are governed by the foliation associated with myloniti-
zation. Pitchblende veins in Kult 59 claim appear to be
the secondary fault system subordinated to the major

fault system.

Significance of mylonitization to the uranium minerali-
zation is noteworthy; pitchblende deposition is probably
restricted to the area where rocks of weakly or moder-

ately mylonitized nature are distributed.

Ore Processing Laboratory, Mining and Ore Processing
Division, Ningyo-toge Works.

*% (Oversea Exploration 0ffice, Raw Material Division.
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(3)

(4)

Alteration halo is recognized around uranium occurrences
in Kult 82, Most prominent and diagnostic phenomenon of
the halo is that the Mg content in chlorite tends to in-
crease from the unmineralized zone to the mineralized
zone. The halo becomes wider in an asending order:
footwall, hanging wall and strike, extending more than
200 m. The alteration halo can be the factor leading to

discovery of blind deposits.

Combination of K-Ar dates and closure temperature of Ar
in hornblende and biotite, together with Pb-Pb dates of
pitchblende, leads to a hypothetical temperature-time

relationship in Kult 59, and the temperature, 480-500°C,
of pitchblende deposition is obtained. Thus the initial
uranium mineralization in the area must be due to hydro-
thermal process in the stage of retrogressive metamor-

phism of the Hudsonian Orogeny.
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I. INTRODUCTION

The Thekulthili Lake area is located approximately 160
km NE of Fort Smith, N.W.T. at approximately 61'N latitude
and 110°8 longitude as shown in Figure 1.

Mineralogical and petrological studies* of 1982 field
season on the Thekulthili Lake area have revealed that (1)
many uranium occurrences in the area can be classified into
9 groups from the following viewpoints; a) presence or
absence of pitchblende veins, b) continuity of the mineral-
ized zone, c¢) degree of alteration and d) structural control,
and that' (2) most favorable are those found in slightly
mylonitized rocks of either oligomictic conglomerate or the
basement rocks.

The objectives of the present work are (1) to reveal
genetid relationship between uranium mineralization and
myionization, (2) to explain relation between uranium miner-
alized veins and rock fabrics**, and (3) to interpret nature
and scale of the alteration halo and (4) to determine the age
of the mineralization.

The results are described below in short.

* Mineralogical and petrological studies of 1982 field
season on the Thekulthili Lake project is presented in the
appendix.

** The determination of the structurally favorable loci for
localization of uranium deposits is of fundamental signifi-
cance for uranium exploration. Morton et al. (1972) in-
vestigated Fay Mine Deposits, Beaverlodge area, and found
that the foliation of the Hudsonian Orogeny controlled the
pitchblende deposition.
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II. PETROFABRIC STUDIES

Structural features recognized in Kult 51, 82 and 59

include foliations, microfolds, minor faults, striations,

pitchblende veins and veins of alteration minerals. Figures

1~ 3 show the stereographic projections of the structural

data and the characteristics are summarized below.

1.

(1)

(2)

(3)

(4)

(5)

Kult 51

The foliation in the mylonitized oligomictic conglomerate
is fairly accord with the trend (NNE) of the major fault.
This together with the fact that mylonitization is re-
stricted in the vicinity of the major fault, shows that
the mylonitization is closely related to the major
faulting.

Many minor faults found in Tr. A, B, and D have a NNE
direction and many of the striations on the fault planes
show NE VS direction. These minor faults can be ex-
plained to be accompanied by the major faulting.

Axial planes of microfolds trend ENE and dip S and the
axes are also plunging S. Field observations show that
the microfolds are a sort of flow folding, related to

the mylonitization.

Calcite veins and some of the joints are perpendicular

to the foliation, and may be tension crack.

Uranium mineralized veinlets are in the same trend with

the'foliation.
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(6) The uranium mineralization is found associated with
chlorite veinlets and is concentrated on the slightly
mylonitized ocligomictic conglomerate. Drilling results
have confirmed that more strongly mylonitized parts have
less uranium mineralization.

The available data of the petrofabric study on Rult 51
area support the conclusion that structural factors found in
Kult 51 area are related to the major faulting and myloniti-
zation. The uranium mineralization is governed by such a

structural control as mentioned in (5).

2. Kult 82

(1} Pitchblende veins occur in an almost similar fashion as
minor fault doces. The presence of striations in some
pitchblende veins and their modes of occurrence suggest
that some, probably many, of the pitchblende veihs are
a variéty of "Fault Vein".

(2) Some minor faults and pitchblende veins are bowed the
directions within the range of +20°, perhaps due to local
plastic deformation in the dynamically heterogeneous rock.
The range of deviation permits the view that minor faults
and pitchblende veins are well arranged'around the folia-
tion.

(3) Trends of veins of alteration minerals fall within the
range of those of minor faults. The veins are some of
minor faults, and presumably of joints, impregnated with

the alteration mineral.



In conclusion, general feature of structural data in

Kult 82 is that foliations, pitchblende veins, minor faults,

joints, and veins of alteration minerals tend to strike N

and dip E, and in the order mentioned, degree of concen-

tration becomes lower. (Such a tendency is also the case

with Kult 51.) Trends of pitchblende veins are found to be

mostly within 220° of that of foliation.

3.
(1)

(2)

(3)

(4)

Kult 59

The foliations found in this claim are trending EW and
dipping S, whereas scattered disfribution of joints is
noticed, although some are concentrated to the same
direction of the foliation.

Pattern of trend of uranium mineralized veins® is very
similar to that of Jjoints. Veins of secondary uranium
minerals are probably a variety of joints impregnated
with such minerals.

Similar patterns are recognized between trends of
joints and those of veins of alteration minerals, sug-
gesting that the latter is a sort of joints where
alterétion minerals are precipitated.

Minor faults can be classified into three: those with
NW v WNW strike and N dip, those with NE strike and S
dip, and those with almost horizontal trend. The former

two correspond to the NW trending fault system and the

* Veins in which secondary uranium minerals such as urano-
phane are found, those where only radioactive anomaly is
recognized, etc. Pitchblende veins are not included.
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NE trending system respectively, both of which are shown

in the geologic map of Kult 59.

(5) A set of conjugate minor faults is found in the area.
The determination of the stress field suggests that this
faulting is neither contemporaneous with the formation
of foliation nor with the minor faulting.

(6} The NW~ WA ENE trend and NE trend of pitchblende wveins
corresponds to the NEvW and the NE trends of the minor
faults respectively.

In short, field studies in Kult 59 area lead to the
following conclusions: (a) Uranium mineralization tends to
concentrate in the vicinity of the NE fault system, (b} The
pitchblende vein has two directions, one is parallel, and
the other oblique to the fault system, and (c) the vein sys-
tem might be the secondary fault system subordinate to the

major fault system.

ITT. SIGNIFICANCE OF MYLONITIZATION
TO URANIUM MINERALIZATION

For a quantitative expression of dynamic deformation of
crystalline rocks in the Tazin Group, Eldorado Fay Mine,
Krupicka and Sassano (1972) used the following four scales:
degree 1 (strain rocks), degree 2 (cataclastic rocks), degree
3 (mylonitic rocks), and degree 4 (ultramylonitic rdcks).

The Fay Mine Complex where the most intense uranium minerali-

zation is recognized, is referred to as a transition from

- 30 -



deg. 2 of mylonitization to deg. 3, and pitchblende is formed
at the close of the main deformation sequence and frequently
replaces pyrite associated with chlorite veinlets.

Such quantitative scale can be adopted to Kult 51 and
82 area. In the former area, eastward unmineralized part is
deg. 1~ 2; (narrow) mineralized part (Tr. A, B and D), deg.
2“:3*; and westward un- or weak mineralized part (mylonite),
literally deg. 3.

Also microscopic observation on all the samples from
Kult 82 area (Table 2) prove that the zone of deg. 2~ 3 is
fairly wide, probably more than 200 m.

Thus the uranium mineralization both in Beaverlodge and
in Thekulthili Lake area must be confined to the area where
rocks of weakly or moderately mylonitized nature (deg. 2~ 3)
are present.

Kult 82 is more promising than Kult 51, judging from the

degree of mylonitization.

* This may be explained as follows; Permeation of
mineralizing solution must be governed by the degree
of fracturing and porosity. As mylonitization become
more intense, fracturing also becomes more abundant,
which leads to a maximum "Fracture Porosity” (Drummond,
1964) in the middle (deg. 2~ 3) of mylonitization.
Furthermore as deformation is promoted, mineral grains
then become very fine-grained aggregates and decrease
of "Fracture Porosity" may result in decrease of per-

meation of the soclution.

- 11 -



TABLE 1. LIST OF PEAKS USED FOR

*
"PEAK MODE ANALYSES "

Mineral 28 (Cuka)

Quartz : 26.7°

Microcline 27.5°

Plagioclase 27.8° + 28.0°
Chlorite 6.2° + 12.4° + 18.6°
Mica 8.7° + 17.5°

Calcite 29.4°

Hematite 33.2°

Magnetite 35.4°

* "peak Mode" means relative amounts of the
constituent minerals estimated from peak
intensities of X-ray diffraction.

The results of "Peak Mode Analyses" are

used only for mutual comparison.

- 12 -
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TABLE 2. RESULTS OF MINERALOGICAL STUDIES ON SELECTED SAMPLES FROM KULT 82

Sample 1 .ation Rock Name Radioactivity* U FZB/ F—é—Z Fe orz* Chl Mica Peak Mode Analyses (Z’)&**
No. (cps) (ppm) (rock) Comp Comp Q Mr P1 Ch Mi Ca He Ma
(Line A-A")
1311 0+10N 1+00E 0l.congl. 105 (80) 0.1 0.6 He 2.44 0,22 46 13 20 4 10 6 1 0
1312 04-30N O+50E " 110 (75} 0.0 1.3 He 2.62 0.25 34 14 22 9 16 4 1 0
1313 0+30N 0+25E " 120 (110) 0.2 0.6 He 2.30 0.23 32 9 28 16 13 2 1 0O
1314 0+30N 0460 n n.d. 0.5 0.5 He 2,17 0.23 28 12 28 lj 12 7 0 0
1315 Oc’s'iﬁhoaﬁﬁf of Tr.6) " " 3.2 1.0 He 2.64 0,22 30 12 30 14 12 1 0 0
1316 0+30N 0+25W " " 0.2 0.6 He 2,76 0.22 36 13 18 16 14 3 0 O
1317 0+30N 0+50W " 120 (11) 1.9 0.4 He, (Ma?) 2.63 0.18 32 & 20 21 15 3 0 O
1318 O+30N O475W " n.d. 0.0 0.7 He 2,50 0.21 27 8 3 15 10 4 1 0
1323 Tr.1 " " 7.0 1.7  He 2,37 0.17 16 0 48 18 12 3 2 0
1319 Tr.3 " " 0.36%2 4.4 n.d. 2.43 n.d 52 11 7 23 0 0 o0
1320 1.3m west from Tr.3 " " 2.6 1.5 He 2,48 0.22 35 11 20 10 18 4 1 0O
1501 0+30N 1+00W " 2507(2507) 1.0 1.2 He 2.45 0.24 34 11 27 14 13 1 1 O
1502 0+30N 1+25W n 120 (n.d.) 5.6 1.3 Ma,He 2.58 0.20 42 11 23 8 13 4 0 0
1503 0+30N 1+50W Mylonite 80 (70) 0.9 1.1 He 2.58 0.18 24 2 45 14 13 2 1 0
1504 430N 2+00W 0l.congl, a0 (70) 0.1 1.8 Ma,He 3.23 0.16 35 5 27 17 7 9 00



TABLE 2., CONI'D (LINE B-B')

Sample

Location Rock Name Radioactivity* U F€3/F€2 Fe orz* Chl Mica Peak Mode Analyses (%ﬁ**

No. {cps) {(ppm) (rock) Comp Comp @ Mr Pl Ch Mi Ca He Ma
(line B-B')

1301 6+008 0+90E Ol.congl. 100 (80) 0.2 2.8 He' 2.8 0.20 37 1 32 6 20 3 0 0
1302 5+858 0+50E " 110 (80) 1.5 0.8 He 2,25 0.24 26 13 35 13 9 4 0 O
1303 5+858 BLOO " 110 (80) 2.3 1.2 He 2.48 0.21 32 6 32 11 11 6 1 0
1304 5+855 0+25W " 100 (80) 1.7 1.4 He 2,41 0.23 46 3 19 8 19 4 1 O
1305 5+855 O0+50W Mylonite 105 (90) 3.2 1.0 He 2.44 0,20 15 0 17 21 2620 0 O
1306 5+858 O+75W " 1006 (n.d.) 1.6 0.4 Ma,He n.f. 0,19 4 ¢ 0 0O 5739 0 O
1508 Tr.A(mineralized part) " >15000(n.d.) 70 0.9 Ma,He 3.46 0.18 2 8 60 14 17 0 0 O
1506 " (10cm from 1508) " n.d. 50 0.3 (He?) 2,92 0,15 6 0 15 52 24 2 1 O
1507 " ( lem from 1508) " n.d. 8.9 0.3 (He?) n.d. n.d. 14 1 2 55 1710 1 0
1307 5+855 1+00W " 120 (n:d.) 0.2 1.9 He | 2,29 0,24 27 2 53 4 10 2 1 0O
1308 5+855 1+25W " 90 (85) 0.5 0.4 He 2,75 0.21 34 8 32 14 10 2 0 O
1309 5+8558 1+50W " 85 (85) 0.2 0.5 Ma,(He?) 2.83 0.17 30 0 44 12 8 6 0 O

1310 5+855 2+00W " 70 (65) 0.6 1.9 Ma,(He?) 3.39 0.19 16 2 40 31 8 2 0 0
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TABLE 2. CONT'D (LINE C-C")

Sgﬁple Location Rock Name Radioactivity* U F€3/F:!a_2 Fe ofg* Chl Mica Peak Mode Analyses (Z§**
* (cps) (ppm) {rock) Comp Comp Q@ Mr Pl Ch Mi Ca He Ma

(line C-C'")

1508

1506 same as mentioned above

1507

1511 Tr.C Mylonite n.d. 5.0 0.3 n.f. 2.60 0.21 22 21 19 36 1L 01 0O

1512 ?E5203;915?r0m 1512) " >15000(n.d. ) 3.3 0.8 He 2.91 0.19 18 6 32 28 14 3 0 0

1513 7+758 1+75W on 13000(n.d.) 40 1.1 He 2.65 0,18 13 4 40 22 13 7 0 O

1602 7+605 1+75W " 4000(70) 13.2 0.7 He n.d. n.d. 1 0 45 37 511 2 0

1603 7+508 1+80W " 1200(70) 200 2.4 He 2.57 0.17 1 11 38 28 13 6 2 0

1601 84508 1450W " 90(70) 0.5 1.3 Ma,He 3.12 0.20 38 9 21 12 15 4 0 0

* Radioactivity is measured in situ with spectrometer, SPP-2. Figures in parentheses are those of background intensities.
*% Fe ore is identified by X-ray diffractometer after magnetic separation.
**% Relative amounts of the constituent minerals estimated from peak intensities of X-ray diffraction.
Chl Comp: A stractural formula of Fe-Mg chlorite is (Mg,AL)_ Fe (81,41),0,,(0H) g, and the value of Y is given as
indicating chlorite composition. vy

Mica Comp: The value is the ratio of 002/001 of X-ray diffraction intensities. The high value indicates high Al
content in mica, for instance the range of 000.15 indicates biotite, 0.15%0.30 biotite + muscovite,
0.3000.40 phengite, >0.4 muscovite.

Q : Quartz, Mr: Microcline, P1l: Plagloclase, Ch: Chlorite, Mi: Mica, Ca: Calcite,
He: Hematite, Ma: Magnetite, n.f.: not found.



iIv. STUDY OF ALTERATION HALO

In order to define the nature and distribution of alter-
ation halo associated with the uranium mineralization in
Kult 82 area, systematic sampling was carried out along (1)
line A-A' traversing Tr. 1 and 3 of "Cole Prospect", (2)
line B~ B' traversing Tr. A, and (3) line C-C' running along
trend of uranium mineralized zone and strike of host rocks.
Executed are both field and microscopic observations,

' , ¥ ; ‘e , . . ¥
"Peak Mode Analysis ", identification of iron ore minerals ,

k&

+2 : * —_
ratio of rock - Composition

and determination of Fe+3/Fe
and crystallinity of chlorite and mica, as well as amount
ratio of chlorite/mica were also determined using X-ray dif-
fractometer. The results are summarized in Table 2 and

Figures 4 5, and outlined below.

1. (PRESENCE OF ALTERATION HALO) Mg content in chlorite tends

to increase from the unmineralized zone to the mineralized

* Modal analyses of the constituent minerals are carried
out in the style of percentages of each integrated

intensity of main X-ray peak (Table 1).

#% A small amount of pyrite grains are often recognized in
many outcrops, although pyrite is not identified in all
the samples, and their sulphur contents are all below
0.01 s%.

*** Determination of sulphur, ferrous and ferric contents
are done by Exploration Technology Development Section,

Chubu Exploration Office.

- 16 -



zone. This fact invokes the presence of alteration halo

around uranium mineralized part in Kult 82 area.

(NATURE OF ALTERATION HALO} The halo involves not only
(a) the variation of chlorite composition but also (b)
change of magnetite zone to hematite zone, (¢) variation
of mica cpmposition, (d) increase of chlorite quantity
and (e) decrease of quartz guantity, although the latter -
two are obscure in the unmineralized zone.

Variation of crystallinity of chlorite and mica, and
chlorite/mica amount ratio are recognized on thé samples

from the line traversing Tr. B, Kult 51 area {(see Appendix

¥FIGURE 2 & TABLE 2). Similar trends, however, are not

found in Kult 82 area.
Most prominent and diagnostic phenomenon is the com-
positidnal variation of chlorite, with which pitchblende

is ubiquitously associated.

(SCALE OF ALTERATION HALO) Chlorite composition still
varies even at the outermost part. This implys the halo

probably extends beyond the traverse line.

(RELATIONSHIP BETWEEN ALTERATION HALO AND PETROFABRICS)
Figuré 6 shows the relationship between the compositional
variation of chlorite and the distance from the center of
the mineralized zone. The gradient of the compositional

variation of chlorite tends to be steep in an ascending

_17_
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ordexr, the strike, the hanging wall, and the footwall.
In other words, alteration aurecle becomes wider in an
ascending order, the footwall, the hanging wall, and the

strike, in the very rough ratio of 1:3:5.

5. (SAMPLING METHOD) The results hitherto mentioned lead to
the idea that a systematic semi-grid sampling elongated
along the strike, around_the surface expression of the
uranium mineralization, is recommended. From the zonal
variation of the chlorite and mica compositions, as well
as Fe-l-B/Fe'i'2 ratio of rocks, the outline of a blind ore

body could be obtained.

V. AGE DETERMINATION

Tables 3 ~5 show the results of age determinations” and

the following considerations are obtained.

1l. Kult 13
(1) 207pp - 206pp age of the pitchblende (TK 13-56, 76.1 m)

is 1.88 b.y., which corresponds to the age (1.91 b.y.)
of pitchblende from "SF Showing". This fact and a

similar mode of occurrence between the two proves that
these two manifestations belong to the same episode of

uranium mineralization.

* U-Pb and Rb-Sr analyses by Teledyne Isotopic Laboratories,'
U.S.A.; K-Ar analyses by Okayama University of Science.
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2. Kult 82

(1} K - Ar date of sericite from mylonitic rocks adjacent
to Tr. A is 2.24 b.y. Burwash and Baarsgaard (1962)
referred such old age to "Survival Value" date which
has been established initially during the Kenoran
Orogeny and partially updated by the later Hudsonian
event. Since the age of mylonitization is still un-

certain, further evaluation of the age data is necessary.

3. EKult 59

(1) K - Ar age of hornblende from amphibolite schlieren
found in migmatite is 2.16 b.y. Judging from the mode
of occurrence of the amphibolite, this date also may
represent the "Survival vValue".

(2) The Rb - Sr analyses of the samples from Tr. 5 is shown
in Table 5. The results show some deviation from per-
fect isochron behavior beyond the normal analytical
uncertainty. This implies either a lack of equilibrium
or open system behavior of the minerals in question,
probably due to migmatization.

(3) In short, K - Ar age (1.96 b.y.) of hornblende, 207pp -
206pp, age (l1.92 b.y.)* of pitchblende, and X - Ar age

{(1.76 b.y.) of biotite are obtained in Kult 59 area.

* 207Pb - 206py, ages of pitchblende in Tr. 1 and 3 are
1914 and 1934 m.y. respectively (see Appendix, TABLE 4).
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(4) It is said that the closure temperature of argon in
hornblende is 500 ~ 550°C, and biotite approximately
300°C (Gerling et al. 1965; Harrinson, 1981). The
minimum temperature of migmatization is estimated to
the 665°C (Mehnert and Busch, 1982). Using these data,
a hypothetical temperature-time relationship in the
area is drawn (Figure 7). Interpolation of the pitch-
blende dates leads to the temperature, 480 ~ 500°C, of
the formation. This value fairly coincides with that
of formation of hydrothermal (metamorphic) pitchblende,
approximately 500°C, in Beaverlodge area (Sassano et al.,
1972}).

In conclusion, all the accumulated data as to mode of
occurrence of pitchblende, orientation of pitchblende veins
and their relationships to petrofabrics, 207pp - 206py, gates
of pitchblende formation, as well as geological setting firm-
ly demonstrate that the initial uranium mineralization at
Kult 59 area must be due to hydrothermal process* in the
stage of retrogressive metamorphism belonging to the Hudsonian

Movement.

* Vernon (1976) and Suk (1983) describe that decrease of
confining  pressure in the period of retrogressive meta-~
morphism makes the rock fissure and fracture and move-
ment of hydrothermal solution more active, resulting in
veining of minerals. The hydrothermal solution is

perhaps derived from the underlying migmatite body.
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Sample
No.

1401

1407

0801

TABLE 3.

Location

Kult 13 TK13-
56, 74.1m

Kult 13 TK13-
58, 71.8m

Kult 82 Pr.A

U/Pb AGES OF SOME SELECTED SAMPLES FROM

THERKULTHILI LAKE AREA

Host-rock

Mylonite

Mylonite

0l. congl.
(Sheared)

Analysed Mineral 206py,/238y  207py,/235y

(m.y.) (m.y.)
Pitchblende 1248 1490
Pit. b.g. fract. 813 988
Pitchblende & 740 796

Coffinite

207Pb/206Pb

(m.y.)

1884

1428

974



Sample
No.

1202

1103

1105

1105

1306

TABLE 4.

Location

Kult 59
154005 23+00wW

Kult 59 Tr.4

Kult 59 Tr.5

Kult 59 Tr.5

Kult 82
5+858 0475W

Rock Name

Amphibolite

Biotite gneisse

Hornblende-
biotite-gneiss

Hornblende-
biotite-gneiss

Mylonite

Analysed Mineral

Hornblende

Biotite

Hornblende

Biotite

Sericite + Calcite

K/Ar AGES OF SOME SELECTED SAMPLES FROM KULT 59 AND 82,
THEKULTHILTI LAKE AREA

K Content

(%)

4,35

K/Ar Age
(m.y.)

216040

1730£20

1960x60

1780x20

224040



Sample
No.

1105

TAELE 5.

Location

Trench 5

Rb-Sr ANALYSES OF SOME

THEKULTHILI LAKE AREA

Rock Name

Hornblende-
biotite—-gneiss

Analysed
Fraction

Biotite

Hornblende

Plagioclase

Whole rock

Rb
(ppm)

483.0

87.6

32.7

33.8

Sr
(ppm)

525.2

493.0

463.0

626.9

SELECTED SAMPLES FROM KULT 59,

87gp/865y

0.20

0.16

87g,/86g,

0.7754x0.0001

0.7127+£0.0001

0.7112+0,0001

0.7102+0.0001
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Appendix

MINERALOGICAL AND PETROLOGICAL STUDIES ON
THEKULTHILI LAKE PROJECT, N.W.T. CANADA
-- THE 1982 REPORT --

Ore Processing Laboratory

Ningyo-toge Works

1. INTRODUCTION

Field survey for mineralogical and petrological studies
was carried out from the 12th to the 22nd of August, 1982.
This year's work was focused on "North Area" including Kult
91 and Kult 59. Not only PNC claims but also the surrounding
area has been investigated in order to clarify some features
in common with many urantum occurrences in the area. These

results are summarized below.

2. RELATION AMONG THE URANIUM OCCURRENCES, HOST-ROCKS, AND
THE ASSOCIATED RADIOACTIVE MINERALS

Many uranium occurrences in the area can be classified
into 4 types by the nature of their host-focks: (a) occur-
rences in Nonacho Group, (b) those in basement rocks, {(c)
those in or around intrusive rocks, and {(d) those in or
around mylonite, as shown in Fig. 1.

Although occurrences in Kult 41 belong to type (b}, and

those in Kult 51 and Cole Showing belong to type (a), they
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No.

TABLE 1. CLASSIFICATION OF URANIUM OCCURRENCES IN THEKULTHILI LAKE AREA

Host Rock Mode of Examples Radicactive Associated Continuity Thickness U contents VYeining & Defor-.
oSt Rocks Occurrences P Minerals Elements (m) {cm) (%) Alteration mation
Basement Rocks  Vein Veinlet KI13,59,68 Pitchblende (Cu,Pb,Zn)  10°~° 1021 1010 ® ®
Yein 0.Cal.Chl.
Coffinite Hem.
. . . 2~1 3~2 1~0 -
Mylonite VYeinlet K11,13,14 Pitchblende Cu,Pb,Zn 10 10 16 @
24,41 . Chl1.Q.€Cal.
Intrusive Rocks  Disseminated K13,19,23 Sec.Ur.Min. Cu,Pb,Zn 10271 10 100t e A
Veinlet 47,48 Pitchblende Ch1.qQ.Cal.
(01ig. Congl. Vein Veinlet K51 . Pitchblende 1072 10>2 1001 ® @
Cole Sh. ! vein Ch1.Mag.
, Hem.
a |Argillites Yein Veinlet K51 Welch.Sh. Pitchblende Cu,Pb 102 1021 109° -1 0 o]
o Dussault Sh. ) Chl.
(=]
o1 sandstones Spot Vein  K35,49,105  Sec.Ur.Min. 10+0 1010 10971 A A
S SMDC Sh. Hem.
s ‘
2 | sandstones Stratiform K40 Monazite  Fe 10+~0 109 102 X X
(Heavy mineral Moffat Sh. Zircon
rich part 9
Red clast Spot K63,64 Thorite(7) Th 100 -1 10? 107 X X
\ (in Poly. Congl.)
Pegmatite Spot K35 Thorite(7)  Th 1010 1010 1072 X X
Sec.Ur.Min:  Secondary Uranium Minerals such as Uranophane, Boltwoodite, Kasolite and Soddyite.
Deformation: Folding, Fracturing etc.

@ o] A X
~"Strong (Veining & Alteration, and Deformation)
More suitable (Structural Control)
I II ITI IV
Large Favourability

Structural
Control

@~ 0

Favour-
ability

II

II

I

III

IV

I¥



also can be classified as type (d), because of its slightly
mylonitized nature of the host-rocks.

These occurrences vary from ones which only secondary
mineral is sporadically encountered, to those with pitch-
blende vein of more than few tens meters long. Their favour-
ability can be inferred from {(a) the presence or the absence
of pitchblende vein, {b) continuity of the mineralized zone,
and (c) degree of alteration associated and/or developments
of veining. The results are summarized in Table 1, together
with their host-rocks and the associated radioactive minerals.

Most favourable are those found in the slightly mylonit-
ized oligomictic conglomerate and the basement rocks. These
"first priority" occurrences tend to be limited within the
places, where quartz, calcite and chlorite veinings and hema-
titization are noticed, and pyrite is commonly present.
Quartzose sandstone is 1g§$ favourable for localization of
uranium deposits. |

Thus, the 1ithological character of host-rocks must be

controlling the deposition of uranium mineralization.

3. URANIUM MINERALIZATION IN KULT 51
(1) Nature of Uranium Mineralization
In order to reveal the nature of uranium minerali-
zation in Kult 51, systematic sampling was carried out,
as shown in Fig. 2. Mineralogical studies have pointed
out (s) uranium mineralization is found as chlorite-

magnétite (or hematite)-pitchblende(?) veinlet, (b)

- 36 -



LE

1306

1305

LOCATION MAP - DRILL SITES

TK51-4
o 175

BASELINE

185

! TK 5l-2
. — e

1405-1420

195

E'l;O m Tr.B

131;\1202 1307 1395 205

"'"\1308 1306 1304

1310-1316
215
THSI-]
LEGEND, K3
Nar| ALTENATING BEDS OF SILTSTONE, SUBARKOSIC SANDSTONE & MUDSTONE 1421-1424
Ngp| QUARTZ PEBBLE BEARING SUBARKOSIC TO ARKOSIC SANDSTONE ' 225
No | OLIGOMICTIC CONGLOMERATE SHEARED & FOLIATED K53
[¥m_] MYLONITE WITH RELICTS PARAGNEISS —_—
Wz RADIOMETRIC ANOMALOUS ZONE - 235
SSSY  SILICIFIED ZONE . .
1+ 10,000
™. FOLDED e
“~_ FAULT ‘ g 100_200

FIGURE 2. LOCATION OF SAMPLES FROM KULT 51 FOR MINERALOGICAL STUDIES



TABLE 2.

List of Alteratioen and
Metamorphic Minerals

RESULTS OF MINERALOGICAL STUDIES ON THE SELECTED SAMPLES FROM KULT 51

Saﬁg?@ Location gsga FEB/FE2l Pyr{ Hem|Mag|Ser| B1| Cal|Quart] Ch1 gg&p' Eg;st gﬁ;s- Ser/Ch
tal

1304 | BL20S 0+25E 2 1.13 0 o|oija 0 4.6 (0.27 |10.30 | 20
1305 " 0+30W 1 0.62 o 0|0 (o} 4.6 (0.26 |0.32 | 21
1306 " Q+75W 8 0.63 o} o|0|A 0 3.310.2510.31 | 27
1307 " 1425W 9 0.73 OO0 0|04 0 3.310.28 | 0.7 3.2
1308 " 1+75W 12 1.48 opr o o 0 Oov |0 3.2 (0.26 |0.31 5.8
1309 | Tr.B 3m East 118 1.17 o+ 0 o|lo|o ov| 3.3]0.27 |0.29 1.2
1310 | Tr.B East End 532 1.67 o7+ 0 o|o|0 ov| 2.5 (0.26 |0.26 2.1
1317 | Tr.B 1.0m 11 0.47 0 o} Ob | Ov |Ov
1312 " 71.8m 516 1.47 ol 0 o} b | O Ov | 4.2 (0.25 [0.35 1.5
1313 " 3.dm 43 0.75 o o 0 Obv| O Ov
1314 " 5.2m 70 1.11 0| ¢ 0 Chw| O Ov
1315 " 7.0m 105 0.89 oy O (o} Obv| Ov |Ov | 3.0(0.25(0.28 4,
1317 | Tr.B 3m West 7 0.92 ot 0 C |0 |Cby| O ov| 2.8 (0.27 |0.27 1.
1318 | BL23S 2+20W 4.310.2¢ (0.20 1.
1405 | K012 cong 14| 046 | o] a o o
1406 | 28.0m " 11 0.65 A
1407 | 42.5m " 9 0.46 0O 0 o} g |0
1408 | 57.0m " 0.38 2.6)0.25 (0.28 7.8
1409 | 70.1m " 1.14
1401 | 71.1m Miner.zone | 309 0.68 o} ol o0 Ov .1]0.2510.29 4.1
1404 | 77.5m " 165 1.50 s} o| o ov .410.25 10,25 5.8
1403 {79.2m " 350 0.83 |-
1402 | 79.3m " 234 0.82 0%+0| O 0 Oov )| 3.6 |0.23 |0.26 1.9
1410 | 84.0m " 4] 0.79
1417 197.4m Mylonite 6 of| o 3.9 10.22 |0.21 1.2
1413 | 107.9m rﬁ;};g]ge‘j 1 o o
1420 }124.5m Q.P.Congl 5 5.90
1416 | 143.8m Argillite 9 0%+ 0 0.28 6.50
1418 | 145.7m " 13
1421 {Eg?§$ 0.P.Cong} 6 7.65 olo
1423 1 150.2m Argillite 14 3.12
FE3/F§2I: Sulfur and ferrous iron contents are allotted for FeSp, pyrite molecule, and the ratio

Pyr: Pyrite,

of the ferric to the remaining ferrous iron contents are calculated.
Biotite,

" Hem: Hematite,

Quar: Quartz, Chl: Chiorite,

AO®

Ch1l Comp:

Arrow( > )

Cht Cryst:
Ser Cryst:

Ser/Ch:

Rich

Mag: Magnetite,
b: bent crystal,

Ser: Sericite,
V: Veinlet,

Bi:

value of Y is given as indicating chlorite composition

indicates Hematitization

Chlerite Crystaliinity, estimated from FWHM{Full Width at Half Maximum, degree of
Sericite Crystallinity  28) of X-ray Diffraction Peak

Amount Ratio of Sericite to Chlorite, estimated from Peak Ratio of X-ray Diffraction

- 38 -

Cal:

Calcite,

A structural formula of Fe-Mg chlorite is {Mg,A]}G_YFey(Si,A])4010(OH)8, and the




(2)

4.

veinings of quartz, calcite and chlorite tend to develop
in the mineralized zone, (c) Erystallinity of chlorite
and sericite in the zone is slightly higher than those
in unmineralized zone, and (d} pyrite grains are common-
ly present in both the mineralized and unmineralized
zones,
Relation between Uranium Mineralization and Magnetic
Anomalies

The vertical magnetic gradient survey conducted in
summer, 1982 revealed some correlation between magnetic
anomalies and uranium mineralization. Laboratory tests
have proved that these magnetic anomalies are not due
to any particular sedimentary grains but solely to mag-
netite (or hematite) grains intimately associated with
chlorite- pitchblende veinlet. Therefore the magnetic
survey in this area is highly reqommended to delineate

S
uranium mineralization.

URANIUM MINERALIZATION IN KULT 59

Uranjum mineralization in Kult 59 is peculiar in the

respects as follows;

(a)

(b)

Pitchblende is rather concentrated in the biotite rich
part, where pitchblende is dispersed in the biotite grain
boundary or as veinlet and chlorite or chlorite veinlet
is not associated.

Calc-silicate gneiss is found in Trench 82-2, and con-

tains grossular, epidote, clinozoisite, zoisite, and
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monticellite. Feldsparthization is also found in the

rock.

5. AGE DETERMINATIONS

Results of K/Ar and U/Pb age determinations are shown in
Table 3 and 4, respectively.

These K/Ar dates are all grouped within the middie
Hudsonian Orogeny {(with exception of No.2014 and 2016, which
were slightly altered and appear to have lost Ar).

The oldest uranium mineralization found in the area dur-
ing this study may be those in Kult 59 and Kult 13. Theif
apparent age of 1920 m.y. falls within the initial period of

the Hudsonian.
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TABLE 3. K/Ar AGES OF SOME SELECTED SAMPLES FROM THEKULTHILI LAKE AREA

Sample . . . K content K/Ar age
Number Location Rock Name Analyzed Mineral Fraction (%) (m.y.)
1301 Kult 51 Tr.C Argillite Sericite + Chlorite + Biotite 6.25 1720
1310 Kult 51 Tr.B 0lig. congl. Sericite + Chlorite + Biotite 7.50 1760
1714 Kult 68 Tr.1 Mylonite Chlorite + Sericite 1.59 1610
2012 Kult 13 H6 Mylonite ' Chlorite + Sericite 1.12 1810
BL35 105S (NS trend)
2014 Kult 13 Hé Mylonite Chlorite + Sericite 0.66 1160
BL19 40S (NW trend)
. 2016 Kult 13 TK13 Mylonite Chlorite + Sericite 0.25 1360
-31, 172.8 m (NS trend)
8501 Kult 13 Tr.1 Granitic R. Feldspar 6.91 1690
- (Mylonitized)
8524-1 Kult 13 Tr.3 Para. gn. Chlorite + Sericite 0.53 1630
8524-2 Kult 13 Tr.3 Para. gn. Feldspar 4.86 1700
0002 Kult 18 BL650 Para. gn. Biotite 5.85 1750
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— Z-b -

Sampie No.
8504
8521
8545
1802

2206
2201
1206
1715
1716
1310

1807

2101
GFA77-16
GFA78-178

LF-71
-27

THEK-4

TABLE 4.

Location

Kuit 13 Tr.1
(SF Sh.)

Kult 13 Tr.2 N.1

(G12.N.1)

Kult 14 Tr.A

(Pyr. Sh.)

Kult 171 Tr.8

(Kult Sh.)
Kult 41

Kult 59 Tr.82-1
Kult 59 Tr.82-3

Kult 68 Tr.3
Kult 68 Tr.2
Kult 51 Tr.B

Cole Showing

Dussault Sh.
Dussault Sh.
Moffat Sh.
Ben Claims

Steave Sh,
(SMDC Sh.)

Host-rock

Granitic R.

{Mylonitized)

Psam. gn.
Mylonite
Mylonite

Mylonite
Bi-gneiss
Bi-gneiss
Andesite
Amphibolite

01. congl.
(Sheared)

01. congl.
(Sheared}

Argillite
Argillite

Gr.peb.congl.

Granitic gn.

Poly. congl.

U/Pb AGES OF SOME SELECTED SAMPLES FROM

Analyzed
Mineral

Pitchblende
Pitchblende
Pitchblende
Pitchbiende

Pitchblende

Pitchblende

Pitchblende
Pitchblende
Pitchblende

U rich fract.

PitchbTende

Pitchblende
Pitchblende

U b.g. sample

Pitchblende

Pitchblende

THEKULTHILI LAKE AREA

206Pb/238u
(m.y.)
1526

913
991
198

521
1714
1720
1334
382
759

362

160
156
378

221
199

628

207py,/235
(m.y.)

1682

1189

1125

212

578
1792
1803
1396

429

898

421

185
159
405

313
286

891

207pp,/ 206py,

(m.y.)
1911

1761
1184
383

827
1914
1932
1518

701
1281

775

528
196
560

1073
1074

1671

T

Gandhi
et al.
(1980)





