MAR 19790014: SLAVE LAKE

Received date: Dec 31, 1979

Public release date: Jan 01, 1981

DISCLAIMER
By accessing and using the Alberta Energy website to download or otherwise obtain a scanned mineral
assessment report, you (“User”) agree to be bound by the following terms and conditions:

a)

b)

d)

Each scanned mineral assessment report that is downloaded or otherwise obtained from Alberta
Energy is provided “AS IS”, with no warranties or representations of any kind whatsoever from Her
Majesty the Queen in Right of Alberta, as represented by the Minister of Energy (“Minister”),
expressed or implied, including, but not limited to, no warranties or other representations from the
Minister, regarding the content, accuracy, reliability, use or results from the use of or the integrity,
completeness, quality or legibility of each such scanned mineral assessment report;

To the fullest extent permitted by applicable laws, the Minister hereby expressly disclaims, and is
released from, liability and responsibility for all warranties and conditions, expressed or implied, in
relation to each scanned mineral assessment report shown or displayed on the Alberta Energy website
including but not limited to warranties as to the satisfactory quality of or the fithess of the scanned
mineral assessment report for a particular purpose and warranties as to the non-infringement or other
non-violation of the proprietary rights held by any third party in respect of the scanned mineral
assessment report;

To the fullest extent permitted by applicable law, the Minister, and the Minister's employees and
agents, exclude and disclaim liability to the User for losses and damages of whatsoever nature and
howsoever arising including, without limitation, any direct, indirect, special, consequential, punitive or
incidental damages, loss of use, loss of data, loss caused by a virus, loss of income or profit, claims of
third parties, even if Alberta Energy have been advised of the possibility of such damages or losses,
arising out of or in connection with the use of the Alberta Energy website, including the accessing or
downloading of the scanned mineral assessment report and the use for any purpose of the scanned
mineral assessment report so downloaded or retrieved.

User agrees to indemnify and hold harmless the Minister, and the Minister's employees and agents
against and from any and all third party claims, losses, liabilities, demands, actions or proceedings
related to the downloading, distribution, transmissions, storage, redistribution, reproduction or
exploitation of each scanned mineral assessment report obtained by the User from Alberta Energy.

Alberta Mineral Assessment Reporting System A/(bml



A

N

Il‘- | / |
G N SN -h Em b N N I N EN B BN E BN I B SR =

April

9,1979

/1977004
Geochemical Report on
The Slave Project
Northeastern Alberta
by )
C.F. Gleeson PhD, P.Eng.

C.F. Gleeson & Assoc. Ltd.
764 Belfast Rd. Ottawa,
Ontario, K1G 0725-613-232-0796



‘TABLE OF CONTENTS

SUMMARY ..vvvenennnnn S e 1
INTRODUCTION ...... . . e S 2
LOCATION AND ACCESS +.veninvninannnnnns e 3
GEOLOGY .novvvennnnn. . B
GEOCHEMISTRY M\tttiiieeee e, SN oo 4

Field and Laboratory ....................0. 4

- T TN N N EN e
o
[o7]
{e)
9]

Computer procedure ............oiinnn..n. 5

Results ......... ‘..; .................. PP -9
Uranium (Water) ............ e .9
Uranium (Lake Sediments) ............ . 11‘
PH (Water) .t iieeneenes 12
Specific Conductivity (Water) ........ 12

Molybdenum .......... e e 16

Silver ..... e R 17
Discussion ........ e e e 18
CONCLUSIONS AND RECOMMENDATIONS ..... e 21

N T N R EE .
(o]
o
o
o
[}
-3
—_
[

TABLE 1: Statistical summary for trace metals in
lake waters and sediments-Slave Project 8-

LIST OF MAPS ACCOMPANYING'THIS REPORT .
1:50000 Scale Regional -Residual Maps (10) for: U(W),
pH, S.C., Cu, Pb, Zn, Ni, Mo and Ag
1:50000 Scale Measured Analytical Values Maps (10)
for: U(W), U, pH, S.C., Cu, Pb, Zn, Ni, Mo and
Ag.

1

f h H
i l '
: B -



‘.

. <

- R - O .
H , . : N

. N

SUMMARY

In 1978 Taiga Consultants Ltd.
on behalf of Marline 0il1 Corporation took some 239 -sediment
samples and 241 water samples from 1ake$»and~muskegsin‘ the
Slave River area. The former samples were analyzed geothemicé11y
for U, Cu, Pb, Zn, Ni, Mo and Ag; the latter were analyzed for
U, pH and specific conductivity. The results were computer
plotted, moving aVerage and residual mabs were drawn and basic

statistical parameters calculated.

Genera]]y most of the permits:
are underlain by Devonian limestones and dolomites unconformably
overlying Precambrian granitic rocks. The contact between these -

~rocks trends southeast-northweét_a]ong the east border of the:

permits. Airphoto lineaments are dominently northeast and north-
west and probably represent major_fau]ts in the area.

| Overlapping northeasterly
geochemical trends for Pb-Ag-U (W) and specific condﬂctﬁvity
are ddminent in the southeast part of the pefmits; in the north-
east sector of the permits U(W)- Zn-Cu-Mo regional trends occur.
Devonian.strata underlie all these areas. | '

 Qutside of the permits definitive
northeast coincident regional U-Zn-Ni-Ag trends are present over
Devonian terrane in the northwest corner of the surveyed area.
The Precambrian granitic terrane in the east sector of the area
is marked by north trending‘coincident réigona] increases in
U-Zn-Ni, overlap with Ag occurs in the north and with specific
conductivity in the south. Within the U-Ni regional highs there
are northeast trends coinciding with airphoto lineaments.



Significant U in water anomalies

‘are present in.the south part of the permits, in the vicihity

of Four Mile Lake and southwest of Fort Smith. U anomalies have

been found by Taiga Consultants Ltd. in humus samples in the

vicinity of some of the anomalies in these area. Near Fitzgerald
U water anomalies occur in an area where high background granites
(3-7.5ppm U) outcnop and limestones west of here also are
abnormally high in U (1.5-3ppm over a background of < 0.4ppm).

1t is recommended that geochemical
pilot studies 1nv01v1ng sectional sampling of the overburden be
carried out in the vicinity of the U(W) anomalies over the permits.
Results from these studies will help determine the proper sample
med1a and interval for future systematic follow- up goechem1ca1
surveys. All available outcrops should be samp]ed particularly
where they are fractured and geochemically analyzed for u.

INTRODUCTION

During the 1978 field season
Taiga Consu]tants Ltd. carried out a lake sediment and lake
water survey on behalf of Marline 0il Corporation covering some
79535acm5(éummzhh the Slave River area of northeastern Alberta..
A total of 239 lake sediments and 241 lake waters were taken.
The sediments were analyzed geochemica]]y for U, Cu, Pb; In, Ni,
Mo and Ag, the waters were analyzed for U; specific-tonductivity
and pH were also determined on the water Sémp]es. Subsequent]y.
these results were computer p]otted; moving average and residual
maps were drawn for each element and basic statistical parameters
were calculated. 1In this presenfation these results will be

reported on and interpreted. This report should be considered an addendum
to the one submitted to Marline 0il Corporation by Taiga Consultants

Ltd.*

*Taiga Consu1tants Ltd. (1978): A preliminary geological and

geochémical evaluation-of the Slave project, northeast

Alberta: ‘A report-to Marline 0il Corp., November 15,
1978. ,
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LOCATION AND ACCESS

The area is located west of
Slave River and south of the town of Fort Smith. The northlimit of
the permits is about 300 meters south of the Alberta-N.W.T.
border (latitude 60°N). |

Three all-weather gravel high-
ways provide good access to most of the project area. These
include: Highway 5 from Hay River to Fort Smith which parallels
the northern boundary; the Fort Smith-Fort Chipewyan road
parallels the east boundary and the Fort Smith-Peace Point road
trends southwesterly through the area.

A float-plane base is located:
on ‘the west bank of Four Mile Lake and the Fort Smith airport is
serviced 6 days a week‘by Pacific Western Airlines jet from
Edmonton (725km).

GEOLOGY

For specific details on surficial
and -bedrock geology the reader is referred to the report by
Taiga Consultants Ltd. ’ ‘

The permits straddle the Precambiran-
Paleozoic unconformity in the northeast c6rne% of Alberta. The
Precambrian rocks along the eastern margin of the property consist
of granitic rocks containing minor mafic gneisses. The western
parts of the permit area are underlain by a series of middle
Devonian limestones and dolomites. A regolith - (La Loche Formation)
0-8.8m thick, made up of breccia, conglomeratic sandstone, arkosie

sandstone and sandy mudstone with a matrix of clay and iron
oxide marks the contact between the Paleozoic and Precambrian

rocks.
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Major northeast and northwest

trending faults occur in the area.

o Overburden over the permits
consists of glaciolacustrine silts and clays up to 30m or morein
thickness. In the north part of the property these are Qver]ain
by fine-grianed aeolian sands and silts. Glacial meltwater '
channels occur in the eastern sector of the property, they are
presently occupied by small lakes and ponds. The most recent
glacial ice advance was from the east-northeast. |

GEOCHEMISTRY v
FIELD AND LABORATORY PROCEDURES:

Samples of lake and muskeg
sediment were taken using a fhee-fa]] cylindrical sampler from
a float-equipped helicopter. Water. samples were collected in
8 ounce polyethelyne bottles at a depth of 30cm below the surface;
The survey was carreid out in 2 stages; samples 1 to 177 were
taken in July and 178-300 were obtained in September. The first
batch of samples were sent to Loring Laboratories Ltd., Calgary
where the waters were analyzed fdr U and the sediments were
analyzed for U, Cu, Pb, Zn, Ni, Mo and Ag. The second group
were - analyzed by Chemex Laobatories, Calgary; subsequently-these
sed1ments were reanalyzed for U, Mo and Ag by Loring Laboratories
and the Chemex results for theseelements were discarded. pH,
Rn222 and specifit conductivity measufements on waters were done
in the field by Taiga Consultants Ltd.

.U in water was analyzed by
evaporat1ng to dryness a 50ml ajiquot to which 2ml of HNO3 was
added. The dissolved residue was fused with a carbonate- fluoride
flux on a p]atihum dish. U was determined on the fused disc
using a fluorometer. The detection limit was 0.25ppb U.
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U in lake sediments was aiso
determined fluorometrically after 0.5g of -80 mesh material
was digested for 3hrs in hot HCI1. Loring Laboratories submit
results 1n_npm U308’ for this report all results have been
converted to ppm U.

Cu, Pb, Zn, Ni, Mo and Ag were
analyzed by atomicbabsonption spectroscopy after digesting
500mg of -80 mesh material in hot aqua regia for 3 hours.
For Mo determinations aluminum chloride was added to the solution
after digestion.

s Using the above procedures ‘
detection limits are 2ppm for Cu, Pb, Zn, Ni and Mo, 0.Z2ppm for
Ag and O.1ppm for U. :

Specific. conductivity was
measured using a Lectro Mho-Meter and pH determiantions were
made with a pH meter (Model P.H.M. 29 Radiometer). In addition
radon was tested for in the water using a EDA Instruments Model
RDU-200 degassing system and emanometer; no significant amounts
of Rn were detected in the waters.

COMPUTER PROCEDURE:~

The computation stages were
carried out by Luciano Martin of CASE (Computer Applications
and Systems Engineering). ‘

_ The analytical results were
transferred to punch cards. The 1:50000 scale field maps
provided the positional data, the co-ordinates of all samples
were digitized with an Istronics Gradicon and a Coradi co-
ordinatograph. An independent origin was established and all
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positions were related to it. An IBM 370/168 computer was
then employed to convert the digitized co-ordinates to

. standard U.T.M. values and merged with the corresponding

analytical data.

The weighted, moving-average

" technique was then applied to separate the regional and residual

components. To do this for any given point on the map a search
is made of all samples enclosed by a circular window of radius
4km (2.4mi) centered at that point. The size of the search
radius is determined by including a set minimum number of
samples; if the search area fails to reach the minimum number
the search radius at that point is increased. The computation
positions have been selected on a regular east-west, north-wouth
grid lattice spaced at 2km (i.2mi) in both directions. This
interval allows a 50% overlap of search windows in both east-

-west and north-south directions.  The size of the search window,

and hence of the lattice spacing, is determined by a step by
step iterative process to reach the best compromise between

- regional clarity and local detail. The particgiar,window size
and lattice spacing chosen is unique to any particular lake

or stream sediment study and the most important control is
exercised by areas with the least complete sampling compared
to the overall sampling density and by the complexity of local
geological detail.

A weighted average of values 1in
each search area is then computed with a maximum weight being
set for samples close to the centre. These weighted, moving-
average values at each search area approximafe'toithe regional

component.
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The difference at any one sample
point between the laboratory measured value and this computer
generated regional value is the residual value. Maps of the
residual values plotted at the origina]isample point are an
exploration guide to specific_geochemical anomalies within a
given regional area; these have been computer plotted on 1:50000
scale maps and combined with the moving (regional) average maps.

‘ The regional component-values
were then contoured and plotted by a Ca]comp 748 flatbed plotter
on 1:50000 scale maps. The contour intervals were empirically
chosen after a thorough study of the statistics. No particular
predetermiend statistical parameter was used to choose contour
intervals. The important criteria is the ability of the
contours to illustrate metal distribution patterns; a compkomise
between clarity and clutter has to be accepted.

The measured values for U, Cu,

Pb, Zn, Ni, Mo and Ag in lake sediments and for pH, specific
conductivity and U in lake waters as well as residual and contoured

moving averages are shown on the accompanying 1:50000 scale maps.

In addition to the above, basic

-statistical parameters such as means, standard deviations and

correlation coefficients were calculated and histograms and
cumulative frequencies were calculated and plotted. A complete
listing of computerized data can be found in the accompanying
report from CASE. A summary is presented in Table 1.
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TABLE 1: StatisticaT summary for trace
and sediments

- Slave Project.

metals in lake waters

Element Arith. | Geom., - Std. Ln. Range of No. of

Mean Mean Dev. Dev Values Samples
U(W) 1.2 0.5 2.1 3.7 | 0.1-18.6 241
pH(W) 7.9 7.9 0.4 1.1 | 6.7-9.4 235 -
S.C.{W) | 1050 443 3074 2.4 | 100-24000 246
U 2.7 1.6 3.1 2.9 | 0.1-24.0 239
Cu 9 8 5 2 3-36 144
Pb 8 6 6 2 1-70 239
In 67 59 36 2 16-340 249
Ni 18 16 8 2 4-84 239
® Mo 5 4 2 2 0.5-19 239
Ag 0.9 0.7 0.5 1.9 | 0.1-3.5 239

(W) = water sample,
samples.

U(W) in ppb

S.C.(W) specific conductivity in e mhos
Values for elements in sediments in ppm

other determinations are for lake sediment

A study of the correlation

coefficients shows that the following positive correlations

listed in descending order of magnitude are statistically

significant at the 99 percnet confidence level:

U(W) vs Pb
pH(W) vs Pb
S.C.(W) vs Ag, Ni

.' U vs Cu, Zn, Ni
Cu vs Zn, Ni, U

Pb vs U(W),pH, Mo
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In vs Cu, Ni, U

Ni vs Cu, Zn, S.C.(W), U
Mo vs Pb, Ag '

Ag vs S.C.(N), Mo .

The fo]Towing negative
correlations are significant at the 99% confidence level:

pH(W) vs S.C.(W), Ag
S.C.(W) vs U, pH

U vs S.C.(W)

In vs Ag

Ag vs Zn, pH

The possible geological
implications of these correlations will be referred to later
when the regional metal distributions are discus;ed. However
metallogenetically good positive correlations between such metals
as U and Cu, Zn, Ni in the lake sediments suggest mineralization
associated with mafic rocks and/or graphite. U(W) best correlates
with Pb which is suggestive of mineralization associated with
carbonate rocks.

RESULTS:

Uranium (Water)

o The regional values for U in
‘waters are highest over Paleozoic rocks west of Slave River.
Regional U(W) values over these rocks generally are greater than
lppb and they reach a maximum of 2.4ppb in the northeast corner
of the area in the vicinity of Four Mile Lake. Other regional
highs are present southwest of Fort Smith and in the southeast
part of the property west of Fitzgerald. Also there is another
regional U(W) anomaly (1.6 to 2.4ppb) in the southwest corner
of the region near thé'head of~Sa1t River.
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The trends of the regional U (N)
anomalies are northeast and northwest which corresponds to the
major lineaments in the area. Hence it is possible that these
lineaments exert some.-control on the distribution of U in the

Paleozoic rocks underlying the above regional anomalies.

. There is good correspondance .
between the regional distribution patterns for Pb in lake sediments
and U(W). In the southeast sector of fhe property there are
coincident regional increases in U and Ag in lake sediments,
specific conductivity and U in waters. In the southwest over
Salt River regionally high U(W) values are associated with
corresponding regional increases in specific conductivity, Ni
and Mo. In the Four Mile Lake area there is a coincidence between
regional increases in U(W), pH, Mo, Ag and Ni and southwest of
Fort Smith there are coincident regional increases in U(w), pH,

Zn and Mo. '

_ In the northeast (FGur Mile Lake)
and north (southwest of Fort Smith) parts of the property positive
residual U values in water vary from 1.0 to 16.4ppb values(measured
values 1.0 to 18.6ppb). Also there are positive residual values of
1.0 to 13.1ppb U(méasured values 2.0-15.0ppb) in the south-east
corner of the permit area. Taiga'Consu]tantS Ltd. have reported
above normal ‘amounts of U (3.0-7.5ppm) in granites west and
northwest of Fitzgerald; also 6.25km (4 miles) west of .

Fitzgerald limestones were found to be anomalous in U (1.5-3.0ppm).
Residual U(W) values near these outcrops range from 1.1 to 13.1lppb.
0ff of the southwest corner of the permits.there is a residual

U(W) values of 8.8ppb, the measured U(W) values at this site is
lippb. Qutcrops of fetid and bituminous limestone occur along

Salt River here, analyses of these rocks by Taiga showed»that

they contain less than 0.4ppm U.
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Uranium (Lake Sediments)

The regional values for U in
lake sediments are highest over the Precambrian rocks east of
Slave River. The major trend is west of north, this is shown
by the 4ppm contour. This regional high is lobate in a north-
east direction where northeast trending lineaments (faults?)
have been interpreted. West of Slave River in the south portion
of the area a regional U high (3-5ppm) lies along the Precambrian-
Paleozoic contact. The regional U values for . ' Tlake sediments
over Paleozoic rocks are highest (2-3.5ppm) in the southeast
corner of the permits, in the southwest corner of the sampled
area (2-2.5ppm) and in the northwest (2-2.5ppm). The regional
trend is northeast in the latter area, northwest in the southeast
part of the permit area and northwest-northeasf in the southwest
corner of the area. These trends correspond to air photo
11heaments (faults?) defined by Taiga Consultants Ltd. |

‘Many of the positive residual
values (2-18.9ppm) for U in lake sediments occur over the
Precambrian rocks east of Slave River. The highest measured
values (7.9-24ppm) are present north of Fitzgerald and near the
north boundary of the area (10-5-12.7ppm).

Positive residual U values are
also high (3-15.2ppm) in the east and southeast parts of the
permits west of Slave River near the Pa]eozoic—Precambrian contact
and over the Paleozoic rocks west of the contact. Above normal
measufed U values rangé from 4.5 to 17.4ppm here.
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pH (Water)

Maximum regional pH va1ues,
greater than 8, are present in the central part of the permits
and west of Fort SmithThe regional trend 'is northwest. The highest

. measured values (9.1-9.4ppm) are present west and south of:

Fitzgerald where high U values in.waters and sediments occur.
Precambrian granitic rocks in this area also contain above
normal amounts of U (3-7.5ppm).

Specific Conductivity (Water)

Regioha]]y specific conductivity
increases to the southwest and reaches a maximum in the vicinity
of Salt River where saline springs discharge.

Copper

Cu was analyzed only on samples
west of Slave River. Regionally there is an increase in Cu
(8-10ppm) over the Precambrian rocks in the southeast part of
the area. Over the Paleozoic rocks to the south and west Cu
reaches a regional maximum of 10ppm in several places. Regional
Cu trends are mainly northeast. Coincident anomalies in
Cu (14-23ppm), U(W) (2-3ppb), U (8.1-12.3ppm), Zn (110-260ppm),

Pb ( 13-16ppm), Ni (24-38ppm) and Mo (7-14ppm) are present over
the Precambrian and Paleozoic rocks in the south part of the area.
In the southwest corner of the area on Salt River-a site with

a Cu value of l4ppm is high also in U(W)(1llppb), Pb'(16ppm),

Ni (28ppm), Mo (7ppm) and Ag (1.5ppm). Southwest of Fort Smith
above normal Cu (14-20ppm) in lake sediments correlates with

above normal values in one or more of the following: Pb- (13-20ppm),
Zn (108-340ppm), Mo (13ppm) and Ni (25-28ppm).
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Lead

, Regionally Pb is low over the
area underlain by Precambrian rocks ( <6ppm). Major regional

‘increases (8-1lppm) occur over Paleozoic rocks in the south

séctorvof the area where a northeast trend is evident and in the
north part of the area where a strong northwest trend extends
from south of Four Mile Lake to northwest of Fort Smith. There
is a remarkable similarity between the regional distribution
patterns'for Pb and for U(W) over the Paleozoic rocks. In the
north sector of the area there is an overlap between high
regional Pb and high regional Cu, Zn and Mo. In the south

there appears to be a good coincidence between regional increases

"~ in Pb, Ag and Mo Positive residual Pb anomalies are highest

(3-63ppm) in the south part of the permits. Anomalous measured
Pb values here range from 13-70ppm;, there are several coincident
Cu-Pb anoamlies in the southeast corner of the permits and south
of Fitzgerald U (W) (3.3ppb), Cu (l4ppm) and Pb (13ppm) are -
anomalous.  Coincident above normal measured values in Pb (16-20ppm),
U(W) (3-5ppb) and Ag‘(1.5-2bpm) are common in south part of the
permits. Several coincident Pb-Cu highs and ‘in piaces Pb-Zn-Cu-
Ni highs are also present south and southwest of Fort Smith.

Zinc -

. There is a north trending moving
average Zn high (70-80ppm) over Precambrian rocks east of Slave
River where Ni (18-22ppm) and U (4-5.5ppm) also are regionally
anomalous. Regional values up to 80ppm Zn occur over Paleozoic
rocks southwest of Fort Smith where northeast Zn trends coincide
with above normé] regional values in U(W), Cu, ‘Pb and Mof West
of here regional Zn values reach a maximum of 90ppm, the anomaly
trends northeast and crosses Salt River. Other elements abnormally
high in this area are specific conductivity, Ni and Ag. South |
of the permits and west of Slave Rjyek there is a northwest
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trending regiohal‘Zn increase of 70-75ppm and in the central
part of the area there are two low intensity northeast trending
regional Zn anomalies (65-70ppm). These 3 anomalies are under-
lain by Paleozoic rocks and there appears to be a good
coincidence between them and airphoto lTineaments as defined by
Taiga Consultants Ltd.

Positive residual Zn values

ranging from 23-264ppm occur within the regional anomalies.

Most of the measured values 1in
excess of IOOppm IZn are present over Paleozoic rocks west of
Slave River. A series of high values (130-340ppm) are present
southwest of Fort Smith, coincident with the highest Zn values
are anomalies in Pb, Cu and Mo. Sedihent samples from Salt
River generally are above normal in In (95-150ppm). Coincident
high Cu-Zn values and in places U are present in sediments\fn
the southeast sector of the permits. Many of these anomalous
values occur close to or over northeast and/or northwest

Tineaments.
Nickel

North and northeast trending
regional Ni anomalies (18-22ppm) occupy the area east of Slave
River. .In this area coincident regional. increases in Zn and U
also occur. A strong northeast trending regional Ni anomaly
(20-22ppm) occupies the northwest corner of the area where
similar increases in Zn, Ag and specific conductivity occur.
Several regional highs of .18ppm Ni also occur along salt River
and another is present north of Four Mile Lake. Again it is
interesting to note the coincidence in the attitude of the
regiona] Ni trends and airphoto lineaments.
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: The two highest positive
residual Ni values (35-67ppm) are located about 2km north of
Four Mile Lake just west of the Paleozoic-Precambrian contact,
measured- Ni values here are 52 and 84ppm; at the latter site

U in water is also anomalous (5.3ppb). The high Ni values
would indicate the presence of mafic rocks nearby. Other

high residual Ni-values ranging from 6 to 23ppm are present
over the Paleozoic rocks in the south sector of the permits.
Anomalous measured values range from 24 to 38ppm Ni. At the
latter site U (12.3ppm), Cu (22ppm), Pb (16ppm), Zn (134ppm),
Mo (7ppm) and Ag (1.5ppm) are also above normal; another ,
anomalous sample contains 6.6ppm U, 23ppm CU, 280ppm Zn, 32ppm
Ni-and the water contains 3ppb U. Also south of Fitzgefa]d
there are anomalous Ni values (28-34ppm) with associated base
metal anomalies and at one site, 2km south of Fitzgerald,
there is a water sample containing 3.3ppb U and south of this
site a sediment sample contains 8.1lppm U. This area is
underlain by Precambrian rocks. Ni values a]ong and near Salt
River to the northwest are above background (18-38ppm),
abnormally high Zn values (95-150ppm) generally are associated
with the high Ni values and where the highest Ni occurs U is

also anomalous (6.8ppm). Two anomalous Ni values of 26 and 30ppm

are present northwest of Fort Smith where Pb is also above
normal (1l4ppm). In Paleozoic terrane west of Four Mile Lake a
value of 26ppm Ni is associated with above normal Pb (13ppm),

Cu (19ppm) and Zn (108ppm), south of here several Cu (16-36ppm),

Ni (26-28ppm) anomalies are present. The most likely source

of the Ni west of Slave River wqu]d be mafic dykes. In Precambrian

terrane northeast of Slave River high Ni (24-34ppm) values in
lake sediments are associated with anomalous U (10.5-13.8ppm)
and above normal Ag (1.5ppm).
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Molybdenum

The regional Mo pattern is
dominated by a high (5-7ppm) centered over Four Mile Lake area.
The major trend is northwest but the anomaly is lobate to the
northeast in the vicinity of Fort Smith. There is a good
correspondence between regionally high Mo,U(W), pH and Pb in
this area. Major airphoto lineaments here correspond to the
regional trends. for Mo. There is also a series of regional Mo
anomalies (5ppm) lined up in a northeast direction at the head
of Salt River in the southwest corner of the sampled area;
overlap with regional increases. in U(w), Cu and. Pb are apparent.

Enclosed in the regional high
near Four Mile Lake are positive residual Mo values varying
from 2 to 12ppm. Anomalous measured values ranging from 7. to
19ppm Mo occur southwest of Fort Smith and in Four Mile Lake
area; associéted Pb apd in places Ag anomalies occur with the
high Mo values. Southwest of Fort Smith Zn and Mo are
coincidentally high. A high Mo value of l4ppm (residua] 9ppm
Mo) occurs at a site about 11km northwest of Fitzgerald, this
sample is anomalous also in Cu (18ppm) and Zn (160ppm). Other
multi-metal anomalies associated with above normal Mo values
includes a Cu (23ppm)-U (6.6ppm)-U(W) (3ppb)-Zn (280ppm)-Ni
(32ppm)-Mo (7ppm) anomaly 8km northwest of Fitzgerald and a
U (12.3ppm)-Cu (22ppm)-Pb (16ppm)-Zn (134ppm)-Ni (38ppm)-Mo
(7ppm)-Ag (1.5ppm) anomaly in the southwest corner of Permit
6878020001, 2.5km north of Salt River. All of the above
anomalies occur over Paleozoic rocks.
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' ‘A northeast trending regional
Ag high (0.8-1.4ppm) is present over Paleozoic rocks in the:
south part of the permits and south of the permits. Another
northeast trending regional Ag anomaly (1.0-1.2ppm) is present

in the southwest part of the area west of Salt River. South of

Four Mile Lake there is a lppm regional Ag high enclosed by

a northeast trending 0.8ppm lobe; to the northeast over Pre-
cambrian rocks regional Ag values again reach lppm. Regional

values for pH, Pb and Mo are high at the former site and regional
anomalies 1in Ni, Zn and U occur at the latter locale. A regional

Ag high (lppm) extends northeast from Salt River in the northwestern
sector of the area, Zn and Ni are regionally high here too.

Positive residual Ag values
(0.3-2ppm) are most abundant in the southeast sector of the
permits where measured anoma]ohs values range from 1.5-3ppm.
The latter value. is at a site 7.5km northwest of Fitzgerald where
Pb (16ppm) and U in water (5.7ppb) are also anomalous. The
highest Ag value (3.5ppm)’jn the sampled region is present in the
northwest corner of the area at a site that is anomalous in Ni
(24ppm); Ag values up to 2ppm are present in the southeast corner
of the permits where U in lake sediments and water is also above
normal (4.6ppm and 6ppb)'re5pective1y.' South of the south
boundary of the permits at the head of Salt River several Ag
values ranging from 2-2.5ppm occur. In Precambrian terrane to
the northeast values of 1.5ppm-Ag are associated with anomalies
in U (10.5-12.7ppm) and Ni (24-34ppm). "
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DISCUSSION:

The Precambrian terrane in the
east sector of the sampled area is distinguished'by coincident
regional northerly to west of north trends in U, Zn and Ni.

The trends are defined by the 4ppm U, 70ppm Zn and 18ppm Ni.

The attitude of the U trends more or less parallels the Paleozoic-
Precambrian contact west of Slave River. The northeast lobate
nature :of the regional U, Zn.and Ni anomalies suggest a coincidence
between the distribution of these metals and northeast trending
structural Tineaments as defined from airphotos by Taiga
Consultants Ltd.

Associated with the southern half
of the regional U anomaly over the Precambrian rocks are coincident
regional increases in U(W)-Zn—Pb-NiaSpecﬁfic Conductivity=-pH.

For the most'part, these increases are centered around Fitzgerald

where significant anomalies in these metals occur. =

, v Fo]]ow-up work by Taiga Consultants
has shown that granitic rocks west of Fitzgerald are anomalous in
U (3-7.5ppm). In addition soil samples, especially humus, taken
on either side of a major northeast trending lineament that

“traverses this area contain anomalous amounts of-U. (3-10ppm) over

a background of < 0.4ppm . Reconnaissance soil sampling to the
southwest indicates these anomalous zones probably extend westward
to the Precambrian-Paleozoic contact. Additional éystematic til?
and soil sampling and rock geochemistry would have to be done to
better delineate the most promising areas.

, The northern portion of the regional
lake sediment U trend east of Pelican Rapids has coincident regional:
increases in Zn-Ni-Ag; the metal association is suggestive of vein
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type U mineralization or mineralization associated with mafic
rocks (eg, dykes). On the west bank of Slave River south of
Mountain Rapids Taiga Consultants found two samples of granite

containing 3 and 6ppm U. The granite is chloritized and

hematized along-joint planes. Resampling of this outcrop should
concentrate on obtaining samples along the joint planes. In '

the northeast corner of the area lake sediments contain 10.5-12.7ppm
U and waters contain up to 1.06ppb U. The sediments also contain
24-34ppm Ni, 1.5ppm Ag and 100ppm Zn. Southeast of this area
similar anomalies occur. They all appear to lie along a northwest
trending lineament. Prospecting in these areas is required to
explain these anomalies. .

. ‘Coincident.with the regional
increases for U in lake sediments and waters in the southeast
corner of the permits is a marked- regional increase in Ag (1-1.2ppm)
with overlapping increases in specific conductivity, Cu and Pb.

Again many of the metal patterns are lobate to the northeast
especially Ag and U(W). This area is underlain by Devonian
celcareous rocks and overburden would appear to be relatively
thin. Follow-up work by Taiga Consultants. outlined U soil.
anomalies varying from 3-28ppm. A water sample from this area
contains 15ppb U, other water samples in the vicinity range
from 3-5ppb U. Over the surveyed area Taiga Consultants Ltd.
had 13 samples of Devonian limestone .analyzed for U, all but

9 of these contained less than O.4ppm U, 3 of them contained
1.5ppm U and 1 had 3ppm U in it. The four samples containing

1.5ppm U or greater were obtained from an osutcrop area in the vicinity
of the U soil and lake water anomalies. One of the most anomalous
lake sediment sites is about 2km north of Salt River where sample
No 79 contains 12.3ppm U, 22ppm Cu, 15ppm Pb, 134ppm Zn, 7ppm _

Mo and 1.5ppm Ag. Sample site 63 on Salt River 8km south of west

of the latter site U in water is 1lppb, the sediment sample here
also contains 14ppm Cu, l6ppm Pb, 28ppm Ni and 7ppm Mo. To the

4
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(2-2.6ppb) and a sediment sample is abnormally high in Cu
(36ppm), Zn (130ppm), Ni (26ppm) and Mo (7ppm). Also there is
a>group of anomalous U in water samples (1.3-3.3ppb) north of ’ !
Sa]t River in the southwest corner of the permits. Another
lake sediment sample 8km northwest of Fitzgerald contains above
normal amounts of.Cu (23ppm), Zn (280ppm), Ni (32ppm), Mo
(7ppm) and U (6.6ppm).

Hence there are significant U

anomalies in waters and sediments over Devonian limestone in
the south sector of the permits. Target areas should be
localized by systematic soil and till sampling prospecting and
rock geochemistry. -All springs in the area should also be
sampled and when sampling outcrop particular emphasis should be

~placed -on getting samples of fractured material. Initially

follow-up work should be concentrated around the highest U(W) i

(15ppb) value. Pilot studies well have to be carried out to il
test the effectiveness of soil and basal till sampling.

_ On the west side of Slave River
southwest of Pelican Rapids there are 2 water samples containing
1.4 and 2.2ppb U. Precambrian rocks underlie these sites and
nearby humus samples taken by Taiga Cohsu]tants range'from

1.5 to 5.5ppm U. ’

Some of the highest U in water
values (10-18.6ppb) come from Paleozoic terrane at the north
end of Four Mile Lake. Humus samples. taken by Taiga Consultants
west of the north end of Four Mile Lake contain 1.5-9.5ppm U.
The source of the U is not known and additional work will be

required to determine this. South 'of Four Mile Lake there are -
anomalies in Mo-Pb and Ag and to the north Mo and Ni are anomalous. £
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" The two highest Ni values (52 and 84ppm) in the surveyed area

occur about 2km north of the north and.of Four Mile Lake close
to the Paleozoic-Precambrian contact. The h1gher Ni value has
a high U in water value (5.3ppb) and a Mo value of 7ppm’
associated with it. Tthese anomalous Ni values suggest the
presence of mafic rocks nearby. This area warrants additional

work.

Southwest of Fort Smith there
are several anomalous U in water values ranging from 2 to 8.3ppb.
Northeast of the 1atter'samp1e Mo (13-19ppm) and Zn (158-340ppm)
anomalies are present. Whether these values are associated with

bedrock sources or with h1gh background metals in g]ac1o1acustr1ne

overburden is not known additional work is required to evaluate
these anomalies. It is interesting to note that a sample of
humus taken 1.5km west of Fort Smith contains 18ppm U.

CONCLUSIONS AND RECOMMENDATIONS

. The lTake sediment-water survey
has outlined several anomalous U areas on the permits. In the
southeaét sector of the permits there is a group of northeast
trending U(W) anomalies enclosing values ranging from 2 to 15ppb.
Less intense U in lake sediment anomalies (4-17ppm) are present
in the same area. The highest U in water in this area occurs
where above background U values (1.5-3ppm) in limestones have
been found and where anomalous soil samples have been taken
(7-28ppm U). In places coincident anomalies for one or more
elements are present. In the southwest Cu, Pb, Zn, Ni, Mo and
Ag are associated with the U highs, in the northeast corner of.
Permit 6878020001 there is a coincidence between high Cu-Zn-Ni-
Mo and U. Above normal Ag values (1.5-2ppm) are frequently
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associated with the U anomalies in the southeast corner of
the permit area. The source of U in the south part of the
permits is not known and additional work will be required to

better define target areas for drilling.

‘ Very anomalous U in water values
(5.3, 10 and 18.6ppb) are present north of Four Mile Lake,
anomalous Ni (84ppm) occurs with the first value and Mo is’
generally high (7-13ppm) in the area. There is a good correspondance
between the.regionq] northwest geochemicaT trends for Pb-Mo-pH-
U(W) and =~ northwest trending airphoto lineaments. Also soil
samples taken by Taiga Consu]tahts just west of Four Mile lake
contain anomalous amounts of U (1.5-9.5ppm). More systematic
soil and/or till sampling will have to be d%ne to. better define

the anomalous area.

‘The third group of U in water
anomalies is present southwest of Fort Smith WHere values range
from 2.3 to 8.3ppb U. High Zn (158-340ppm) and Mo (8-19ppm) is
present in lake sediment samples northeast of the latter value.
Strong northeast regional geochemical trengs for ZIn, Ni, Mo
and U coincide with the direction of major lineaments in the area.

The sources of.the U in the above
areas are not known. It could be related to high levels of U in
the glaciolacustrine sediments or it could be related to U charged
groundwaters from mineralized rocks and/or structures.

To determine the proper sample
media and sample density. for follow-up work it is'recommended
that pilot studies be carreid out in the anomalous areas. A
series of sections from surface to bedrock should be taken over .
each anomaly and the heavy and 1ight fractions analyzed geochemica11y
for U, Cu, Pb, Zn, Ni, Ag, and Mo. 7
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The regional geochemical patterns

over Precambrian terrane east of Slave River are oriented west of

north and northeast. Coincident regional anomalies occur for
U, Ag, Ni and Zn in the northeast part of the area and for U,
Zn, Ni and specific conductivity in the vicinity of Fitzgerald.
Samples of granite taken west of Fitzgerald are above normal in
U (3-7.5ppm) and the highest values (3.3-5ppb) for U in waters
over granites come from this areé, Corresponding anomalies for
Cu and Ni in the area suggest a metal source associated with mafic

rocks.

Submitted by,

CFG/mg | /
April 9,1979 . ’
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