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NOTICE
A previous paper by Coker, Geological Survey Paper 79-18, was incorrectly titled. The title
shoud read: S A ; .

A Geochemical Orientation Survey for Uranium of the Montreal River Area, District of
Algoma, Ontario. .

not

A Geological Orientation Survey for Uranium of the Montr‘eali= River Area, District of
Algorma, Ontario o .



A GEOCHEMICAL ORIENTATION SURVEY FOR URANIUM IN MACNICOL, TUSTIN, BRIDGES,
AND DOCKER TOWNSHIPS, DISTRICT OF KENORA, ONTARIO

Abstract . . ¢ =

Detailed geochemical studies were carried out in 1975 to determine the distribution and
dispersion patterns of uranium, the base metgals, and associated elements in bedrock, surficial
overburden, and lake and stream waters and sediments. Sampled media were selectively analyzed by
a variely of techniques for: Zn, Cu, Pb, Ni, Co, Ag, Mn, As, Mo, Fe, Hg, Sr, Ba, Ti, Al, Ca, Mg, K, V,
Cr, Be, La, Y, and U,

Multielement regional distribution patterns in both lake waters and sedimenis provide
information indicative of pegmatitic uranium mineralization, disseminated sulphide mineralization,
chemical variations {n bedroci lithologies, and differences in aquatic physicochemistry. A definite
value was found in interpreting hydrogeochemical “dispersion patterns in terms of elemental
associations based on trace and minor element asseinblages outlined for known mineralization,
bedrock lithologies and different aquatic physicochemistry within the study area.

Reconnaissance exploration for uranium and base metal mineralization can be carried out
utilizing lake sediments at sample densities of one sample/13 km? and 2 to 5 km?, respectively.
Lake waters can provide auxiliary data;-particularly in the search for uranium. . Detailed exploration
can be accomplished using lake waters and sediments. The use of stream waters and sediments for
minergl exploration in this area was not worthwhile nor was the chemisiry of the overburden

indicative of the underlying bedrock lithology.

Résumé

En 1975, on a effectud des études géochimiques détaillées pout déterminer le mode de
distribution et de dispersion de luranium, des métaux communs et des éléments associés que lon
rencontre dans la roche en pluce, les terrains de couverture, et les eaux et sédiments lacustres ef
fluviatiles. On a analysé de fanon sélective différents échantillons prélevés par divers moyens, en
particulier pour identifier les éléments suivants: Zn, Cu, Pb, Ni, Co, Ag, Mn, As, Mo, Fe, Hg, Sr, Ba,
Ti, Al, Ca, Mg, K, ¥, Cr, Be, La, Y, et U. ’

Dans les eaux et sédiments lacustres, -le mode de distribution des groupes d'éléments, &
l'échelle régionale, nous a donné certaines informations, indiquant Vexistence de mindralisations
uraniféres de type pegmatitique, de minéralisations en sulfures disséminés, ainsi que des variations
de la composition chimique de la roche en place, et des variations physiques et chimiques des milieux
aqueux. On a obtenu des résultats trés concluanis, en interprétant les modes de dispersion
hydrogéochimigue suivant les assemblages d'éléments secondaires et d'éléments-traces caractérisant
une minéralisation donnde, la lithologie de la roche en place el diverses propriétés physiques et
chimiques de l'eau, tels qu'observds dans la région étudide.

On peut effectuer 'exploration de reconnaissance des minéralisations en uranium et en mdtaux
communs, en prélevant des échantillons de sédiments lacustres, dons la proportion de un pour 13 km?,
et de deux pour 5 km? respectivement. L'examen des 'eaux lacustres peut fournir des donndes
supplémentaires, en particulier lors de la recherche de luranium. On peut réaliser l'exploration
détaillée en considérant les sédiments et les eaux lacustres. Dans cette région, il ne s'est pas avéré
utile d'analyser les eaux et sédiments fluviatiles lors de Uexploration minérale, et la chimie des
terrains de couverture ne s'accordait pas avec la lithologie 'de la roche en place sous-jacente.

INTRODUCTION

A geochemical orientation survey to determine the
distribution and dispersion patterns of uranium, the base
metals, and associated elements in bedrock, surficial
overburden and lake and stream waters and sediments was
carried out in the townships of MacNicol, Tustin, Bridges and
Docker, Kenora District (52 F/13), Ontario (Coker, 1975).

The survey was designed to permit testing of
geochemical methods with regard to their responses to
typical geological and environmental influences within the
southern portion of the Superior Province of northwestern
Ontario. The information obtained will be used to assess the
effectiveness of geochemistry for reconnaissance surveys in
these and similar nearby terrains as a basis for future
regional surveys.
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GSC were performed by A, Jones, R. Horton, G. Gauthier,
and E. Mcore. :

DESCRIPTION OF THE STUDY AREA
Location and Access

The study area comprises the townships of MacNicol,
Tustin, Bridges, and Docker, an area of 370 km? in  the
District of Kenora, Ontario. The area Is located
approximately 46 km east of Kenora and 19 km west of
Vermilion Bay. The Trans-Canada Highway (Highway 17) runs.
approximately east-west through the centre of the study
area. A number of secondary roads run north and south from
Highway 7.

Physiography

In general, . the topography is moderately rugged
throughout most of this heavily forested {coniferous with
subordinate deciduous trees) area. Relief seldom exceeds
45m with maximum reliéf being in the order of 90 m.
Exposures of bedrock are abundant and drainage is relatively
good,
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General Geology

The geology of the area has been mapped recently by
Pryslak (1976). A generalized version of the geology, after
Pryslak (1976), is illustrated in Figure 1,

The bedrock comprising the east-west trending
"greenstone” belt is Archean in age. The metavolcanic
sequence varies in composition from mafic to intermediate
and includes flows and pyroclastic material. Intimately
associated with the metavolcanics are metasediments
consisting predominantly of greywacke and mineor gquantities
of calc-silicate gneiss, massive calc-silicate rocks of
uncertain origin, and iron formation. The metavolcanic-
metasedimentary sequence is intruded by sills, dykes, and
irregular bodies of reck that vary in composition from felsic
to  intermediate. The batholiths adjacent to the
metavolcanic-metasedimentary  belt ‘comprise  several
intrusive units, and range in composition from felsic to
intermediate.

Pleistocene glacial deposits (predominantly unsorted
sand, gravel, and boulders), cover a large amount of the
bedrock in the northern part of the area. These deposits have
undergone significant erosion by glacial lake action.

Mineralization

Metallic mineralization in the area consists mainly of
concentrations of sulphide and wuranium minerals, The
sulphides, consisting mainly of pyrrhotite and pyrite, but with
minor concentrations of galena, sphalerite, chalcopyrite,
molybdenite, and minerals containing nickel and cobalt, are
associated mainly with metasediments and intermediate
volcanics, and possibly with ultramatic rocks. The sulphide
occurrences in the area are described by Pryslak (19786) but to
date no economic occurrences have been discovered. All
uranium mineralization presently known in the area is
associated with pegmatites. Mineralized pegmatites can be
identified by yellow to yellow-green secondary minerals,
commonly beta-uranotite and uranophane, developed on
weathered surfaces and in fractures in the pegmatite.
Uraninite has been identified as the most common primary
radicactive mineral although occurrences of uranoctherite,
allanite, and tantalite have also been reported
{Chisholm 1950; Satterly 1955; and Pryslak, [976}. It has also
been noted that the most highly radicactive areas are
invariably associated with biotite-rich zones, apatite-rich
zones, andfor magnetite-rich zones in the pegmatites, The
distribution of uranium in the pegmatites is generally very
erratic; economic concentrations are rare but an exception is
the New Campbell Island Mines Ltd. property, on the
northwest shore of Richard Lake, which has undergone
limited underground exploration by means of two adits. This
property has recently undergone reassessment (Northern
Miner, February 10, 1977), Uranium occurrences in the area
were described in detail by Chisholm (1950}, Satterly {[955),
and Pryslak (1976).

Nonmetallic mineral occurrences of beryl and mica are
also known in the region {Pryslak, 1976). The only recorded
production in the area is of industrial minerals, namely
building stone, and crushed rock used for ballast by the
Canadian Pacific Railway Company.

The prime objective of the study was to correlate
surficial geochemical responses against known geology,
primariy, with regard to the occurrence of uranium in the
area,

SAMPLING TECHNIQUES AND ANALYTICAL PROCEDURES
Sample Collection

Lake sediment samples were obtained using a
Geological Survey of Canada sampler from a Hughes 500-C
turbo helicopter. Surficial (top 5-10 cm) sediment at the
sediment-water interface was avoided {Coker and Nichol,
1975},  Organic-rich sediments were collected from the
central-deepest part (profundal basins) of permanent lakes
and pends. The physical nature of the sediment did not vary
much from lake to lake, commonly being a brown thixotropic
gel sometimes having a hydrogen sulphide odour. No
difficulty was experienced in collecting such samples.

Surface lake waters, which were generally very clear in
colour, were collected directly into polyethylene bottles and
acidified (2501 L of HNOQj per 125 mL of water) on the day
of coliection.

Measurements of the surface and bottom water pH,
dissolved oxygen content, temperature, and conductivity were
made using a Martek Mark V Water Quality Analyzer.
Unfortunately, the physicochemical conditions of the bottom
waters were measured only at the first few sample sites due
to an equipment malfunction. Lake water depth was also
recorded at each sample site.

A number of standard observations, as well as the
Martek data, were recorded on lake water (Appendix 2) and
lake sediment {Appendix 3) field data cards for the
corresponding sample taken at each sample site (Appendix 1).
The lake sediment, lake water, stream water and sediment,
bedrock and surficial overburden field data cards employed in
this survey have been described by Garrett {1974),

Generally clear waters and inorganic clastic sediments
were collected from the central portion of active stream
channels (Appendix 1). Yellow to brown waters and organic-
rich sediments were commonly obtained in slowly draining
swampy stream channels. Stream waters were collected and
treated exactly as were lake waters. A number of standard
observations, including water pH, as measured using a
Geological Survey model pH meter, was recorded on field
cards for stream waters (Appendix #) and stream sediments
{Appendix 5).

Bedrock {composite chip) samples were collected from
the various lithologies present in the area (Appendix 6).
Various petrographic observations, as well as the average
radicactivity over the exposed extent of the sampled outcrop
measured using an Exploranium GRS-10! scintillometer, were
recorded on field cards (Appendix 7).

At each bedrock sample site a surficial overburden
sample was also collected {Appendix 6). Most overburden in
the area is characterized by podzolic soil development except
in swampy poorly-drained regions where gleysolic soil
development is common. In most instances the B soil horizon
was sampled. Standard observations were recorded on field
cards (Appendix 3)

Preparation

Air drying generally resulted in the organic-rich lake
and :stream sediments becoming extremely hard. These
samples, were disaggregated, using a mortar and pestle and a
ceramic ball mill, to obtain a fine powder which could pass a
minus 80-mesh (180 pm) sieve. Lake sediment sample
preparation was carried out by the staff of Golder Associates,
Ottawa on a contractual basis with the Geological Survey of
Canada. All other sample preparation was carried out in the
Geological Survey laboratories. '



Overburden and inorganic clastic stream sediment
samples were dried and sieved through an 80-mesh (180 um)}
sieve to obtain the minus 80-mesh (186 pm) fraction.

Bedrock samples were crushed to approximately | em in
size in a jaw crusher fitted with steel plates, The crushed
material was coarse sleved to remove fines in order to
prevent possible contamination due to metal chips from the
jaw crusher. The sample was then ground to approximately
I3 mesh size in a disc mill fitted with ceramic plates. The
resultant material was coned and quartered to obtain a
sample of about 10 to 15 grams. This sample was ground
again to about 100 mesh (}50 ym) (98%) by mechanical
agitation in a small ceramic ball mill.

Analyses

Analyses of lake sediment samples for Zn, Cu, Pb, Ni,
Co, Ag, Mn, As, Mo, Fe, Hg, and loss-on-ignition (L.0O.1.) were
carried out by Chemex Labs. Inc, in Vancouver, British
Columbia and for U by Atomic Energy of Canada Ltd. in
Ottawa.

A 1g sample of minus 80-mesh lake sediment was
digested in a test tube with 6 mL of a mixture of &M HNO;-IM
HCI overnight. After digestion the test tube was immersed
in a hot water bath at room temperature and brought up to
90°C and held at this temperature for 2 hours with periodic
shaking. The sample solution was cooled to room
temperature and diluted to 20 mL with distilled water and
mixed. The contents of Zn, Cu, Mn, Fe, Pb, Ni, Co, and Ag
were determined by atomic absorption spectroscopy using an
air-acetylene flame. Analyses for the Jast four elements
were carried out using simultaneous, automatic background
correction.

Arsenic in the lake sediment was determined colori-
meirically using silver diethyldithiocarbamate. Decom-
position was accomplished by heating a 1g sample with
20 mL of 6M HCL at 90°C for 1.5 hours, Colorimetric
measurements were made at 520 nm.

For molybdenum analyses a 500 mg sample of minus
80-mesh lake sediment was decomposed in 1.3 mL conc. HNO;
at 90°C for 30 minutes. At this point 0.5 mL conc. HCI was
added and the digestion was continued at 90°C for an
additional 90 minutes, After cooling, 8 mL of a 1250 ppm Al
solution were added and the solution was made up to 10 mL
with distilled water. Mo was estimated by direct aspiration
of the sample solution into the nitrous oxide-acetylene flame
of an atomic absorption spectrophotometer.

Mercury content of the lake sediment samples was
determined by the Hatch and Ott procedure, with some
modifications, as described by Johasson et al. {1973).

Loss-on-ignitien {L.0.L} was determined on a 500 mg
sample of lake sediment by ashing during a three hour time-
temperature controlled rise to 500°C, The organic carbon
content of a lake sediment sample is proportional to the per
cent weight loss-on-ignition (Coker and Nichol, 1975).

The delayed neutron activation method of analysis, by
which the lake sediment samples were analysed for the total
U, was developed by Atomic Energy of Canada Ltd.,
Commercial Products Division, and is described in some
detail by Boulanger et al. {1975).

All other analytical work was carried out in the
laboratories of the Geochemistry Subdivision Resource
Geophysics and Geochemistry Division, Geological Survey of
Canada, Ottawa.

A 50 mL aliquot of acidified water sample (lake and
stream water) was extracted in 6 mL of MIBK with 3 mL of
1% APDC. The contents of Zn, Cu, Pb, Ni, and Co in the
concentrate were estimated by atomic absorption spectro-
photometry. The contents of Mn and Fe in the water samples
were determined by direct atomic absorption spectro-
photometry.

The fluorometric method of analysis for acid
extractable uranium in lake and stream water samples, and in
stream sediment, surficial overburden, and bedrock samples,
was based on that described by Smith and Lynch (1969).

The Zn, Cu, Mn, Fe, Pb, Ni, and Co contents of the
stream sediment and surficial overburden samples were
estimated employing identical digestion, leach and atomic
absorption spectrophotometric techniques, including back-
ground correction for Pb, Ni, and Co, as used by Chemex Labs
for lake sediments.

A 1g sample of prepared bedrock sample material
{100 mesh) was digested in a platinum dish with 7 ml of 50
per cent HF. This was taken to dryness and a mixture of
5 mL conc, HNQ3-2 mL conc. HCIO, was added and evap-
orated until fumes of HCIO, were produced. The resuftant
material was then taken up in 20 mL of IM HCl. The contents
of Zn, Cu, Fe, Mn, Pb, Ni, and Co were estimated by atomic
absorption spectrophotometry using an air-acetylene flame.
Analyses of the last three elements were carried out using
simultaneous, automatic background correction,

Analyses of the Mo content of the stream sediment,
surficial overburden, and bedrock samples were carried out in
an identical manner to that employed by Chemex Labs for
lake sediments.

The D.C. arc emission spectrographic method, used to
analyze the lake sediment, surficial overburden, and bedrock
samples for Sr, Ba, Mn, Ti, Al, Ca, Mg, Fe, K, Pb, Zn, V, Mo,
(Cr, Cu, Co, Ni, Be, La, and Y, is described by Timperley
1974},

Petection limits for the analytical methods used are
given with the analytical data in the appendixes. The actual
number used for reporting values below the lower detection
limit (usually approximately one half the lower detection
limit} and wupper detection lHmit, (usually equal to upper
detection limit} is also given. Analytical data for surface
lake waters, lake sediments, stream waters, stream
sediments, bedrock, and overburden are Ilisted in
Appendixes 2, 3, &4, 5, 7, and &, respectively.

Evaluation of quality of the analytical data was based
on a blind duplicate and reference centrol sample system.
Each of these samples was present on a random 5 per cent
freguency basis. In each block of 20 samples there were 17
routine field samples, one field duplicate sample, one blind
duplicate, and one reference control sample. The field
duplicate sample was collected at one of the 17 routine field
sites, the blind duplicate is a split of one of the 18 field
samples and the reference contro! sample is a split from one
of several reference bulk samples available, Rejection or
acceptance of data for each block of 20 samples was
determined by statistical criteria involving the blind
duplicate and reference control sample data. Rejected data
were replaced by new data after repeat analyses,



RESULTS AND DISCUSSION
Lake Waters and Sedimernts

A summary of the analytical data for the surface lake
water samples Is presented in Table I. Both physical and
chemical measurements are given. As the surface lake water
sample population is small (total sample population equals 41)
no attempt has been made to transform the data before
statistical analyses. Rather, by examination of the
histograms and statistics of the total data population highly
anomalous values for any individual parameter can be
identified. These highly anomalous values (i.e, 3.8 for Cu, 5.7
for Ni, 742 for Fe, 61 for Mn and 0.6% for U) were removed to
help normalize the data population for each individual
parameter in order to prevent the final statistical
computations {i.e. X and s) from being dominated by a few
highly anomalous values, ’

The pH of the surface lake waters was found to be close
to neutral {7.0} and varied little from lake to lake {x = 7.1,
s = 0.3} in the area. Conductivity measurements of surface
lake waters in the area are relatively low (x = 28 umhos/cm,
s = 16 umhofcm). The towest conductivity values commonly
occur in lakes within granitic terrane and the highest values
are concentrated within an area underiain by mafic
metavolcanics, between Bee Lake in the east and just east of
Willard Lake in the west. Surface lake waters are all
relatively warm (x = 22°C) and oxygenated (x = 7.6 ppm
dissolved oxygen}.

The regional distributions of Zn, Cu, Pb, Co, Ni, Fe, Mn,
and U in surface lake waters are lllustrated in Figure 2. A
series of regional tirends have been outlined by this
simplistic cluster analysis. Two of the major zones are: U

encompassing and Ni peripherial to the numercus uranium
occurrences, with minor sulphides in the Bee Lake — Bruin
Lake region; and Zn, Ni and lesser Co and Pb in the Feist
Lake — Lacourse Lake — East Stewart Lake region, an area
underlain by intermediate metavolcanics containing minor
sulphide occurrences. Several other far‘less extensive trends
of Mn, Zn and Co, Cu, Co, Pb, U, and Fe and Mn are also
present in the area.

By examining the correlations existing between the
twelve measured surface lake water parameters (Fig. 3) it is
possible to explain some of the variation in the trace element
contents of the surface lake waters. The association of Mn
with Fe, and of Fe with O, (low amounts of dissolved oxygen)
indicates the tendency of Fe, and to a lesser extent Mn, to
remain in solution to relatively higher concentrations in
waters with low amounts of dissolved oxygen. If the waters
are enriched in oxygen, Fe and then Mn will tend to interact
with oxygen, forming hydroxide andfor-oxide precipitates, and
be taken out of solution. Another association of interest is
that of conductivity {Cond) with U, Cu, and Zn. At higher
conductivities, usually indicative of increased carbonate
content as bicarbonate, at the pH levels recorded (i,e, > 7.0},
U and Zn can stay in solution as hydrated carbonate

complexes.

Although interesting in their own right, data from water
samples are best viewed with complimentary sediment data
{Table 2). Because of the small sample population {n = 41) the
sediment data {Appendix 3) have had highly anomalous values
removed (see Table 2) to help normalize the data population
for each individual parameter. This is to prevent the final
statistical computations (i.e. X and s) from being dominated
by a few highly anomalous values.

Table |
Surface Lake Waters
n X s min max! max?

Temp. {°C) 3] 22 0.5 21 23
pH 41 7.1 0.3 5.9 7.5
Cond {umhos/cm) 4 28 16 9 74
0z (ppm) 41 7.6 0.7 6.5 9.9
Zn {ppb) 4] 2.6 1.5 0.2% 5.0
Cu (ppb) 40 0.9 0.8 0.2% 3.3 2.8(1)
Pb (ppb) 41 5.5 3.8 2.0% 13,5
Co (ppb) 41 6.7 2.0 3.0 10.4
Ni (ppb) 50 1.7 1.1 1.0% 5.7 4.3(1)
Fe (ppb) 40 74 90 10% 742 469(1)
VMn {ppb) 40 10 10 5% 61 #9{1)
U (ppb) 40 0.17 0.13  0.02¢ 0.64 0.48(1)
n = number of samples. (In some cases highly anomalous samples removed before final

statistical parameters determined ie: Cu, Ni, Fe, Mn, and U}
X = arithmetic mean
5 = standard deviation
min = minimum value (* indicates values equal to one half the lower detection limit)
max! = maximum value
max? = maximum value after highly anomalous samples removed {e.g. Fe: max! =742,

max? = 469 (1); the (1) indicates one value greater than 469 {i.e. 742) removed to

normalize the data population before calculation of X and s values
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Because of a malfunction in the water analyzer the
physicochemical conditions of the bottom waters were
measured in only the first nine lakes sampled. In general
terms the lake bottom waters were found to be acid {pH = 4.1
to 6.0) and oxidizing {2.60 to 7.12 ppm dissolved oxygen),
generally indicative of oligotrophic lakes, However, three of
the lakes examined had very low levels of dissolved oxygen
(0.14, 0.24 and 0.27 ppm dissolved oxygen) and were likely
trending towards eutrophic or dystrophic conditions. Bottom

water conductivities ranged from # to 50 umhosfcm and .

although one lake had relatively warm (22°C) bottom waters,
most were cold (4 to 12°C).

The regional distributions of Zn, Cu, Pb, Ni, Co, Mn, As,
Mo, Fe, Hg, and U in lake sediments are illustrated in
Figure &,

Exact correspendence of sediment’ and water data is
missing although taken together the respective data reinforce
each other and do direct attention to the most significant
concentration of uranium occurrences in the area between
Bee and Willard lakes. In general the sediment data seem to
be more indicative of the geology and mineralization, as
known, in the area. This is undoubtedly due to factors such as
very low or undetectable levels of trace metals in the waters
of the area and the inherent analytical problems in
determining such low levels, varied physicochemical
conditions in the lakes of the area, and the effects of
organics on trace metal distributions.

. sediment data.

Three major areas of interest are highlighted by the
The first, in the east part of the area
between Octopus and Willard lakes is characterized by lake
sediments with elevated levels of U in the west and Cu in the
east. The centre of the area between Bee and Mud lakes has
lake sediments with elevated levels of both Cu and U, as well
as Zn, As, Co, Mn, and Fe. This trend is a reilection of the
known uraniferous pegmatite occurrences between Bee and
Willard lakes. The second area centres on Game Lake and is
primarily characterized by lake sediments with elevated
levels of Zn, Cu, Pb, Hg, and As with lesser Mo, Co, and Mn.
These patterns are indicative of the numerous occurrences of
sulphides in the metasediments in this area, The numerous
small very low grade (see Pryslak, 1976) occurrences of
uranjum in pegmatites around Kimber Lake are not indicated
by the lake sediments. Tied into Game Lake to the north, is
the third major area of interest extending from Cobble Lake
in the east westward to Balmain Lake. This area is
characterized by lake sediments enriched in U, Ni, and Cu
with lesser Co, Mn, and Mo, and is possibly coincident with
the ultramafic intrusions present in the Cobble Lake-Lift
Lake area.

Correlations existing between the measured lake
sedimerit parameters {Fig. 3} can possibly explain some of the
variation apparent in the trace elerment contents of the lake
sediments. - The associations of Cu and Hg, and to a lesser
extent, Pb with loss-on-ignition, illustrates the affinity of

AL
U Mn Fe Ni Co Pb Cu Zn 1873 Cond pH | Temp.

Temp 23 -0 A3 02° 201 -31 -2 450 -39 ..29 - 38
pH 03 -06 -05 20 .10 -82 12 48 .22 45
Cond 32 -.01 -06 W09 .27 2125 .40 39 413

(@ -.03 07 -32 -24 -04 A5 -.08  -.25 ‘
Zn . -8 -14 -10 .16 .28 -.09 O ’
Cu -.00 -07 -1 -.07 .22 -.11

Pb -.22 -3 -1l A0 .13

Co 23 18 -.07 14 ,

Ni a5 05 Q09 n =4l

fe 41 36 {- indicates a negative -correlatien)
Mn 21

U

B.

MR m e FBennnnn- Tg-; L:}
Pberew--- Temp ===+ pH----Céhd----Cu
!“‘ ] ‘_ﬁ‘
~Zn-”
---- (L30 - 0,49
-—-0.50-0.69 {abar gver the parameter indicates a negative correlatian)
>0,70

Figure 3.

Correlation matrix end schematic répresentation of the significant chemical
associatons in surface lake waters.
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these elements to form complexes with, and be concentrated
by, crganic matter. The level of concentration is a function
of trace element. availability (i.e. overburden, bedrock andfor
mineralization) and the amount and type of organic matter
present in the lacustrine and surrounding environments. The
association of Zn, Cu, Hg and to a degree As is most likely
due to the presence of sulphide mineralization such as occurs
in the area between Game and Leigh lakes. The associations
of Ni with Cu and of Ni with Co reflect the chemical
influence on lake sediment composition of the ultramafic
intrusive rocks in the area between Cobble and Lift lakes.
Trace metal scavenging by Fe and Mn oxide and hydroxide
complexes is indicated by the association of Fe, Mn, Co, Ni,
Mo, and As. In cases where Fe and Mn compounds constitute
a large part of the bottom sediment, the relative amount of
organic material decreases as indicated by the association of
Fe and Mn with negative loss-on-ignition. ’

Examination of the D.C, arc emission spectrographic
data for lake sediments (Appendix 3) reveals that the
distributions of other elements may also reflect bedrock
lithology or mineralization in the area. Elevated levels of Cr
in the sediments from lakes in the Lift Lake — Cobble Lake
and the Silvery Lake — East Stewart Lake — Bee Lake areas
are probably due to the presence of ultramafic intrusive and
intermediate volcanic rocks respectively. Several of the
lakes with notably high levels of Fe and Mn in their sediments
also have relatively elevated levels of Ba, Sr, Al, and
sometimes Ca. Several lakes having sediments with
anomalous U concentrations, such as in Balmain Lake and
between Bee and Mud lakes, also have elevated levels of V,

La, and Y, which may be due to the combined influence of
pegmatitic vranium mineralization and the intermediate and
mafic metavolcanics in these areas,

Stream Waters and Sediments

Interpretation presented here for stream water data
{Appendix 4) and sediment data (Appendix 5) from this area
should be regarded as tentative, While lake basins are
generally fairly well developed, interconnecting streams are
not. Streams in the area are of two types: (1) those that
flow at a slow to moderate rate, have generally clear water
and inorganic clastic sediment; (2) those that flow very
slowly, have clear to brownish water, organic-rich sediment,
and are generally associated with a swampy regime and
impeded drainage. There is a definite relationship between
elevated metal levels, in both waters and sediments, and
the presence of organic-rich sediments In streams
{see Appendixes & and 5}. The basic drawback to utilizing
stream waters and sediments In mineral exploration in an
area such as this is that it is irnpossible to obtain a consistent
sample type {i.e. either all organic or all inorganic} at each
sample site. Analytical data derived from mixed organic and
inorganic sediments are generally impossible to interpret.
The data must be separated into two classes and each group
interpreted as a discrete sample medium. At the start of this
study the idea was to collect both organic and inorganic
sediments at each site to see which sediment type was a
better indicator of mineralization, bedrock lithology, etc.;
however, this was not practicable as both sediment types
were seidom available at any given sample site.

Table 2
Lake Sediments

2

n X s min rax max

Zn {ppm) 37 86 21 46 392 14 {4)
Cu (ppm) 40 41 16 18 98 72(1)
Pb (ppm) 39 i 4 1% 32 18(2)
Ni (ppm) 40 25 10 12 57 53(1)
Co (ppm) 39 13 5 4 u5 28(2)
Mn {ppm) 38 4738 %6 190 34 500 1120(3)
As (ppm) 39 5.1 1.6 2.0 2.0

Mo (ppm) 41 2 1 1* 6

Fe (%) 40 2.19 1.27 0.80 8.00 6.00(1)
Hg {(ppb) 38 112 43 35 290 210(1)
U {ppm) 39 17.7 16,2 2.3 78.5 41.6(2)
Loss-on-ignition {%) 4} 32.5 13.1 3.6 57.4

X = arithmetic mean

3 = standard deviation
min =

max! = maximum value
max? =

and s values

number of samples. (In some cases highly anomalous samples removed before final
statistical parameters determined i.e.: Zn, Cu, Pb, Ni, Co, Mn, Fe, Hg and U}

minimum value {* indicates values equal to cne half the lower detection limit)

max1mum value after highly anomalous samples removed (e.g. Mn: max!
max? = 1120 (3); the (3) indicates three values greater than 1120 {i,e, 3% 500, 1680
and 1680) were removed to normalize the data population before calcu}anon of X

=34 500




Bedrock

The analytical data for bedrock samples {Appendix 7)
are summarized In Table 3.  Although bedrock sample
populations are small, sometimes only one sample of a given
rock type to a maximum of eight samples, some variation in
metal concentrations between different bedrock lithologies is
evident,

Relative to granitic rocks, intermediate metavolcanics,
mafic metavolcanics, etasediments, and gabbro are
enriched in Zn, Co, Ni {the one gabbro sample notably so), Fe,
and Mn. Both lake waters (Fig.2) in the intermediate
metavolcanics in the Feist Lake — Lacourse Lake — East

Stewart Lake area and lake sediments (Fig. 4} in meta-

sediments centred around Game Lake and in the region of
uttramafic intrusions in the Cobble Lake — Lift Lake area,
yield trace metal patterns indicative of the enrichment of Zn,
Co, Ni, Fe, and Mn in the associated bedrock lithologies
{see discussion of lake water and sediment data). Granitic
rocks in the area are relatively enriched in U and Pb, granite
pegmatites particularly so. However, there is a large
variation in U content and somewhat lesser variation in Pb
content of barren (U = 1,2, 1.3 and 1,8 ppm; Pb = 27, 34, and
54 ppm) and enriched {U = 129.5 and 150.0 ppm; Pb = 52 and
56 ppm) pegmatites. The mineralized pegmatites in the Bee
Lake - Willard Lake area are clearly indicated by U in both
lake waters and sediments (Fig. 2, &, respectively).

Examination of the D.C. arc emission spectrographic
data for bedrock (Appendix 7} shows that in addition to the
metals already examined intermediate and mafic veolcanic,
and metasedimentary rocks are relatively enriched in Ti, Ca,
Mg, V, and Cr, the latter two types possibly in La and Y as
well. Gabbros are enriched in Ca, Mg, and Cr; granites in Ba
and possibly La; and granite pegmatites in Be and perhaps in
La and Y. 5Some of these chemical! characteristics are
reflected in the associated lake sediments,

The degree to which the metal contents of the lake
water and sediment reflect those in the bedrock lithologies
with which they are associated depends on many factors. The
nature of the bedrock itself, its mineralogy and grain size,
the degree of exposure and susceptability to weathering and
erosion comprise one factor. Superimposed on, and
sometimes ovetshadowing, the chemical characteristics of
the bedrock are the presence or absence of mineralization, its
texture - disseminated, vein or massive, its nature (sulphide,
oxide, carbonate, etc.) its exposure and susceptability to
weathering and erosion, and its effect on the chemical
environment {Eh and pH). In addition one must consider the
nature of the overburden and of the lacustrine environment
{as previously discussed). In total the relationship between
the chemistry of the bedrock and that of the associated lake
sediments is extremely complex requiring an awareness of the
various physical and chemical processes operative in the
various environments to properly interpret the lake sediment
data and focus on areas of possible economic mineral
potential.

Overburden

In general the analyses of overburden from the area
provided little useful interpretive information. The over-
burden, being largely eroded and reworked by glacial lake
action, is composed mainly of sandy ground moraine
containing gravel and boulders. Chemically the overburden is
relatively homogenecus and has generally low trace metal
levels throughout the area (see Appendix 8). The underlying
bedrock geochemistry is not reflected in the overburden with
perhaps the exception of elevated levels of U in soils adjacent
to some of the uraniferous pegmatites in the area,

Table 3
Bedrock
Zn Cu Pb Co Ni Fe - Mn U " Mo
Rock type nt pPpm PPmM ppm ppm ppm % ppm ppm ppm
Granitic 3 39% 10 25 8 I8 1.55 300 1.0 2.7
gneiss 24-57%  9.13 21-30 G-Ik 6-33 1.00-2.66 145-588 0.6-1.3 2.3-3,1
Granite 5 13 3 45 1 3 0.37 181 6.8 2.2
pegmatite 10-17 2-7 27.56 1-2 1-3 0.26-0.53 52-619 1.2-150,0  1.8-2.7
Granite 8 29 5 28 3 4 0.85 141 8.7 2.4
13.38 2-}1 3.54 1-5 2-8 O.44-1.16 67-194 1.7-44.5 1,9-3.3
Granodiorite 3 38 5 24 3 4 1.02 202 1.7 2.9
37-41 3-6 20-26 2-4 2.5 0.95-1.16 184-233 1.5-2.0 2.6-3.3
Intermediate 8 &0 32 12 31 94 4,92 925 0.5 3.7
metavolcanics 70-109  13.38 7-14 2847 34-191 2.96-7.86 4212212 0.2-0.9 3.1-4.7
Mafic 8 0 54 9 38 78 6.78 1246 0.5 &1
metavolcanics 69-126 24-90 412 23-51 20-128 3.96-12.85 677-2269 0.1-1.8 3.1-6,2
Metasediments | 90 45 14 24 127 3.18 556 0.7 3.2
Gabbro i 71 &7 4 66 305 7.36 1280 0.3 2.1
' n = number of samples
2 39 = arithmetic mean
3 24-57 = range (minimum - maximum)
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A.
Zn Cu Pb MNi Co Mn As Mo  Fe Hg LOI U
U -.13 17 07 -.04 04 -.12 A7 S0 -30 -.08 .18
LOI J3 41 37 -9 -.26 -.33 0r  -.2F -.37 54
Hg 57 23 55 .02 20 -.23 S22 -6 B4
Fe A3 A8 -.17 S50 76 63 49 55
Mo .03 A3 -.02 50 57 62 40
As 24 B3 21 31 A6 A3
Mn =05 -21 -.32 47 .60
Co 34 A2 -.09 .40
Ni J1 47 L9 n=41
Pb 21 .25 (- indicates & negative correlation)
Cu J32
Zn
B.
// e
[ e TMa N
1 1 PR 1y e n
\VLOT Yoy Nie.,
NSOl N ! R T
N Sare TN AlUm = mmas Lol
Uerr==Mo—-—=Fe, £ ! SN .
\‘:‘-..____‘]\/\| ...",' \\ ’/I Y ..
R & R L R [N Mr
“.ll_ ----------- L
Agaannrr
===« 0,30 - 0.49 (a bar over the parameter indicates a
e~ 0.50 - .70 negative correlation)
— 0,70
Figure 5. Correlation matrix and schematic representation of the significant chemical

assoctations in lake sediments,

CONCLUSIONS

The application of geochemical methods and their
responses to typical geological and environmental influences
within the southern portion of the Superior Geological
Province of northwestern Ontario has been demonstrated.

At the sampling densities employed both lake water and
sediment analytical data provide information indicative of
pegmatitic U mineralization, disseminated sulphide minerali-
zation, bedrock lithology and the physicochemical nature of
the lacustrine environment. Although the data are complex
and at times difficult to interpret a definite value is found in
interpreting hydrogecchemical dispersion patterns in terms of
elemental associations which are based on a knowledge of
trace and minor element assemblages related to known
mineralization, bedrock lithology, and lacustrine physico-
chemistry in the study area,

Both waters and sediments provide meaningiul data
althcugh each samnple type has its own advantages. Whereas
lake waters can be collected anywhere, lake sediments can
vield further useful data on many additional elements,
undetectable in waters, which may prove to be accessories in
economic mineral assemblages or favourable host rocks. The
areal extent of the lake sediment trace element distribution
patterns Iindicates that reconnaissance scale sampling
(1 sample/13 km?) using lakes would be successful in locating
most zones containing pegmatitic uranium mineralization in
the area. However, sampling every 2 to 5 km? in the search
for sulphide mineralization is preferable in this geologic
terrane.

The use of stream waters and sediments for mineral
exploration in this area did not prove worthwhile nor was the
chemistry of the overburden present particularly indicative of
that of the underlying bedrock lithologies. Clay deposits in
the surrounding region are at present a definite restriction in
the application of any type of regional or detailed
gecchemical methods.

Il
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APPENDIX 1

Sample numbers and locations for surface lake waters
and lake sediments, and for stream waters and sediments,
MacNicol, Tustin, Bridges and Docker Townships,
Kenora District, Ontario

At each lake sample site a surface lake water (52F13 755XXX) and lake sediment
{52F13 756XXX} sample were collected. Only the last three significant digits of each sample
number are plotted -at each site. The surface lake water and lake sediment samples have,
therefore, the same last three digits at each site. Sample numbers underlined {eg. 9, 76, 163 etc.)

indicate that while a water sample was obtained at the sample site no sediment was collected.

The field observations and analytical data for the lake water samples (identified by a 5 in
digit eight of the eleven digit sample number — 52F13 755XXX) and the lake sediment sample
(identified by a 6 in digit eight of the eleven digit sample number — 52F13 756XXX) are listed in
Appendixes 2 and 3 respectively,

At each stream sample site a stream water (52F13 753XXX) and stream sedirment
(52F13 754XXX) sample were collected. Only the last three significant digits of each sample
number are plotted at each site. The stream water and sediment samples have, therefore, the same
fast three digits at each site.

The fleld observations and analytical data for the stream water samples (identified by a 3 in
digit eight of the eleven digit sample number — 52F13 753XXX) and the stream sediment sample
(identified by a &4 in digit eight of the eleven digit sample number ~ 52F13 754XXX) are listed in
Appendixes # and 5 respectively.
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APPENDIX 2

Surface lake waters
Field observations and analytical data

GEOCHEHMICAL ORIENTATION SURVEY FOR URANIUW , HACHICOL,TUSTINJBRIDGES AND DOCKER TOWNSHIPS , KENORA DISTRICT (52/F/13) , ONTARIO 4 1975

SURFACE LAKE MATERS :
AGIOIFIED ( 250 MICROLITRES OF NITRIC ACIC PER 125 HILLILITRES OF WATER ) OW OAY OF COLLECTION

GATCH'®
BASIN TEHP COND oIS
HAP SAHPLE UTH COORDINATES ROCK 2 DEG uMHY axy IN cu Pa co HE FE HH y
SHEET NUMBER ZONE EASY HORTH TYPE COL & PH GH PFPH PPB PPB PFB PPH PPB PrB PPB PFPB
GZFE3 755042 is a5781¢ 5520810 0 i1 S8 24 G.15 T L.¢ 2.0 - 3.8 9.3 1917 L&3 .16
52FL3 755093 15 434370 5521800 0 G5 72 23 0,34 640 0,8 2,0 1.0 - 644 284 247 0,64
5eFi3 755139 15 ' 428200 5519400 HRVYC 0 22 646 32 9,34 0,2 0,2 2,0 8.3 1.0 79 49 8,43
52F13 755140 is 528200 5523280 GRNS 0 22 6.5 12 &.80 1.4 2.2 2.0 56 1.0 469 21 0,16
52F13 755142 15 430000 5525500 GRHT 0 21 5.9 3 7465 0.2 0.2 13,5 6.0 3.5 43 5 0.12
B2F13 755143 i5 434300 5526000 GRNS 0 21 645 13 8.00 0,2 0.2 2,8 3,0 1,0 10 5 0,02
52F13 755144 15 gui200 s52520¢ GRNS 021 647 16 7.70 9,2 2.1 6:9 Tali 2.0 26 s 4.06
52F13 755145 is 453500 5523200 e 21 741 21 8.20 0.2 1.0 60 340 1,0 1t 5 0,02
52F13 7551L6 15 947200 5524300 GRHNT 1] 21 BB 17 7.80 0,2 2,8 2,0 2.0 1,8 35 5 0ty
B2FL3 7535147 15 448300 5523500 0 2t 648 24 9494 2.8 1,1 2,0 9.0 1.9 28 s 0.20
52Fi3 755148 is 451080 ‘5523900 £ 21 7,0 20 7,30 0.2 [ 6.8 Fale 1,0 22 H 0,24
S2F13 755149 is 454200 5524400 0 2L Tl M 7.93 i,1 0.6 12,5 Ee6 2,0 34 5 U.08
B2F13 755150 is 459200 5523200 9 2t 7.3 24 7,90 2,0 2.0 9.5 1Y) 1.0 134 15 0,08
S2F13 755152 15 451600 5524400 HYYC 0 22 Te2 36 4.80 3.0 2Zel 1245 Gs 1.0 2td 26 0,24
52F13 755153 15 465400 5523300  HSDM ¢ 22 7.1 29 6,50 2,5 0,2 2.0 5.6 3.5 742 31 0,6k
52F13 755154 is5 563100 5521100 GRHY 0 22 T.1 11 8,090 8,2 0.2 2.0 .5 2,0 i0 5 0y 21
52FL3 755155 i5 560100 5518100 GRNT L] 22 Tel “0  7.25 1,1 2,0 2.0 4s 5 1.0 tag 34 D16
'52F13 755167 is 457200 s551a100 GRNT L} 22 7.3 24 6.T0 1,1 2,0 2.0 . 7eh 1,0 225 25 0,08
52F13 755158 is 455100 5520100 GRHT 0 2z 7.l is 7,30 1,1 led 6ed 2:0 i,0 118, 19 0,08/
52F13 755159 is 556490 5525800 K5OH 1} 22 849 21 7,50 3.0 1.1 2.0 3,5 1,0 LY s 0.12
52F13 755160 15 454200 5522000 HSDH 4 22 7.1 25 7.50 3.8 1Y% 2.0 3.5 1,0 54 5 0,10
52F13 755162 15 452700 5521100 MSOH [ 22 7.2 27 7.32 3,2 0.2 13.54 [AL] i,0 80 5 6,28
52F13 755163 is 452000 5518300 GRNT o 22 7.0 9 7.35 3,0 0,2 2.0 5.8 1,0 152 5 8,28
52F13 75516h is5 449200 5521790 HSOH 0 22 Fy 20 7.70 3,0 0,2 2.0 3.9 1.¢ 26 12 Q.44
S2F13 755165 i5 43p00a 5517800 GRNT k] 23 Tate 29 T.00 449 0.5 2,0 8.2 1.4 36 5 0,20
52F13 755166 is 432000 5518200 GRIRT 0 22 7.1 26 6.96 3.0 0,2 2.0 7.3 3,5 33 s 0,22
52Ff3 755168 is 432890 5517400 GRUT ] 22 6.8 190 6.70 4.0 0.2 6,0 743 1.0 103 is .46
52F13 755869 is 436000 5519500 GRNT 4 22 649 26  6£.98 4,0 2,8 2.0 9.0 1.9 25 10 .18
52F13 755171 15 137200 S517509 GRNT 0 22 Tat t8 7,85 4,0 0,2 2,0 7e3 1,0 io 5 0,02
52F13 755872 is 539800 55174060 GRNT 13 4 7.t tr .71 4.8 2,2 9,5 K- 1% ] 1,0 10 5 0,02
52F13 755473 is 455400 5517700 2 22 Tole 23 7.45 5.0 9.8 9.5 548 35 5k 5 g.22
52F13  75517% is 447700 5518200 7 22 744 22 7.80 3.0 0.5 6.0 7.3 3.5 20 5 0,12
52Fi3 755175 is 455030 5521500 IH¥C g 22 Te2 it 7.5¢8 .0 0.6 2.0 5.8 2,3 19 5 0,02
.| 52F13 755176 15 453400 55196007  INvVE 0 21 7.2 29 7.51 4.9 0.2 2,4 10,3 hed 238 61 0,12
S2F13 755177 157 440300 5521400 1 22 7.1 57 7.5t 3,0 1.0 2,0 645 1.4 32 5 0. 34
52F13 755178 is 539688 5522300 HAVE ] 22 7.2 3¢ 7.35 3.0 1.1 10,0 3,0 3,5 69 5 0,04
52rt3 755179 i5 438390 5521500 2 22 7.3 B3 7.82 3.0 1.8 ze0 7ol 2.0 133 s 8. 46
52F13 755189 15 s37180 5522308 9 22 7.3 57 7,20 4,0 1,1 2,9 ek 3.5 Li 5 0,44
S2FE3  ¥55182 15 436400 5521000 GRNT ¢ 22 7e5 Bl 7.42 3.0 0.2 2.4 8,0 249 10 5 2,30
S2F13 755483 is 434900 s521200 GRYUT 13 22 Tel 35 6,83 3,0 2,7 2,0 10,4 Ga7 30 5 ¢, 20
52F13 755185 15 534800 5523300 o 22 7.3 22 7.64 3.2 0.2 7.5 5.7 3.5 10 g 016
S2FL3 755147 15 432200 5522400 GRHT 3 22 Tal 4 6.03 S0 3.8 2,0 8.9 1,0 53 5 .12
S2F13 755184 is5 431900 5520100 GRNT 0 22 el 57 7.87 5.8 0,8 2.0 8.9 .0 10 5 0.08
Eover detection limits %.5 0.5 5.% 2.0 2.0 20 10 0.04
Value recorded for the lower detection limit s equal te
approxicately one-half the actual detecticn limit 9.2 0.2 2.9 1.0 1.¢ 10 5 0.02
1 Catchment basin rock type: Lake entirely within bedrock unit and drainage into fake
also predeminantly frem within same bedrock unit.
GRNS - granitic gneiss
GRNT - granite
IMYC - intermediate metavolcanics
MMVC- mafic metavolcanics
MSDM - metasediments
? Colour: g - Clear
| - Brown transparent
2 - White cioudy
3 - Brewn cloudy
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APPENDIX 3

Lake Sediments
Field Observations and Analytical Data

GEOCHEMICAL ORIENTATION SURVEY FOR URANIUN 4 HACHICOL » TUSTIM,BRIDGES AMD DOCKER TOKNSHIPS + KEHORA DISTRECT {S2/F/13) , ONTARIG , 1975
) ORGANIC LAKE CEHMIRE SEOIHENTS
U BY HEUTRON ACTIVATION! ZHsCUWPByHIsCOAG+HNiASH0.FE AND HG BY ATOKIC ABSORPTION TECHMIQUES

catGH! (BOTTON WATER CONDITIONS)
BASIH TEHP COND OIS
MAP SAHPLE UTH COORDINATES ROCX DEP . , OEG uHHO  OXY IH GCU PB NI €0 AG MHMN AS MO FE HG LOI U
SHEEY HUMBER ZONE EAST HORFH  TYPE H COHP'COLOUR® € PH CH PPH  PPH PPH PPM PPM PPH PP PPH PPM PPH L PPH % PPN
52F13 756042 15 k57810 5528810 9 .3 ...l 12 5.5 gl o2y 77 19 10 18 11 221 1 1.50 H4a 0 214
52F1i3 756093 16 434370 5521800 12 34 .4, 7T kS 22 2,80 T8 22 & 23 g 36k 2 1,15 43,7 28,0
S52FL13 756139 15 428200 S55i9800 WHVC 20 __3% ____i_ L heb 5D 24 74 56 23 17 8 0,5 880 6.0 3 2,20 £30 51,7 21,5
S2F13 756440 15 428200 5523200 GRNS 5 __ XL ... i_ 22 6.0 1t r1.12 9C 28 11 24 11 0,1 200 5,0 1 2,25 138 32,5 7.9
52FL3 756142 15 430800 5525500 GRNT 23 __3i [ W 5 4.1 i 27 72 L8 6 17 25 0,1 1129 4,0 1 3.4 50 14&.% Ge b
52F13 756143 15 434300 5526000 GRNS 38 __31 ____i_ 5 4a? 6 6,53 86 36 12 18 14 0,1 720 6.0 2 2,80 60 23,5 9,7
SZF13 756144 15 441200 5525200 GRMS 12 __3i m————d 6 5.5 11 4,20 144 34 8 19 £1 0,1 320 4,0 2 3J.40 90 27.3 0.4
S52F13 756146 15 447200 5526300 GeoNT 25 __ 31 . . i_ 6 a8 9 5,57 112 50 15 26 24 0,1 1080 6.0 5 3,30 £15 19,8 74.6
52¢F13 756147 15 448800 5523500 24 __31 ._..i_ 6 4,9 10 5,40 82 18 1 57 45 0,1345D00 6.0 6 8400 40 5.8 8,3
52F13 756148 15 451000 5523900 28 WL o 4. 78 72 9 4& 10 0,1 31D s,0 1 2,00 95 24,8 29,5
52F13 TSE149 £5 454200 5524400 33 (L) i Due to an equipment 108 el 13 S0 19 0,1 840 6.0 3 3.2 70 16.1 30.6
S52F13 756150 15 459200 5523300 8 __31 ____L_. nalfunction the Te- 90 52 32 24 12 B.i 463 4,0 2 1.90 210 435 a2
52FL3 756552 18 461600 5524400 MMVC 4 __33 ___.l. malning bottom water 76 64 8 F1 41 0.1 240 5,0 1 4,45 130 39.7 $3.1
S2F13 756153 15 465400 5525800 WSOK 5 __31 ____{_  conditions could not 92 22 17 25 13 0.1 430 5,0 ¢ 0.8 100 22,0 {2.%
52F13 756454 45 463100 5521100 GRNY 18 __3& 1 be measured 112 40 13 231 13 0,1 sDD 5.0 2 1,75 90 37,6 38.7
52FL3 756165 15 460100 5518100 GRNT 9 118 36 13 35 15 0.1 s70 7.0 2 3,55 130 19,2 43
52F13 756157 156 457200 5518100 GRMT 3 80 ¥4 15 32 44 0,1 450 T Z 2,70 100 2%7 5.3
52F13 756158 15 455100 5520100 GRNT iy 96 28 10 18 12 G.1 310 7.0 1 1,50 115 39,3 f4,0
52F13 756159 15 456400 5521800 KH50H & 196 66 10 34 11 0,4 520 8,0 4 2,05 140 28.8 26,1
58F13 756160 15 #5200 5522007 MHSOK 30 392 70 18 23 45 D.1 1680 4,0 2 5,3 290 32,0 10,4
S2Fi3 756162 15 452700 5521400 HSOM & __3L _.__1_ 324 54 16 31 10 0.1 230 4.0 i 1,50 4155 30,8 Lkl
52Fi3 756163 15 452000 5518300 GRNT [ A t R i02 32 12 19 15 0.1 250 5,0 2 1,65 180 44,4 28.%
52F13 756164 1% 449200 5521700 MSOM 6 .31 ___l. 324 50 t1 27 11 4.1 370 4.0 i 1,05 150 50.7 59
52F13 756165 15 430000 5557800 OGRNT $2 __31 ____i_ 8 32 11 i5 8 0.1 490 4,0 f 1,55 470 33,1 13,0
S2F13 756166 15 432000 5518200 GRNT 20 _ 31 ____i_ 82 22 10 12 15 D,% 1b6ad 7.0 I 3,00 5460 19.9 17.9
S2F13 7s56les 15 432800 5517400 GRNT G RN S 72 24 10 iy 9 0.1 398 2,0 41 1,55 120 35,5 77
52FLY 756169 L5 436000 5519900. GRNT 12 __3f .. 1. O 34 40 16 8 0,1 260 40 1 1,45 420 33.0 18.6
SZFL3 756171 15 437200 5517500 GRNY 20 _2i_ .. 4i__ 64 28 6 23 11 0.1 350 2,0 1 2,48 35 6 2,3
S2F13 756173 15 445600 5517700 iy .3 __.L_ 8% &6 i 37 11 0.1 240 4,0 430 160 k2.1 25.3
52F13 756474 15 447700 5518200 18 __33 ....1. 86 24 7 26 14 0,1 570 5,0 2 2,30 40 14,8 29,7
S2F13 756175 15 &45000 5521500 tHye 17 __ 341 .__i_ B b4 13 33 9 0.4 280 8,0 2 1,45 115 36,5 5.8
52F13 756176 15 443400 5519600 IHve 2 __3% ____i_ 94 60 6 35 20 0,1 190 4.0 3 f,20 4130 57,4 19,3
S2FL3 756477 15 440800 5521400 28 __ 3L ___. 4. 16e 6 i 27 10 0.1 3IE0 4,0 4 1,25 150 43,6 19.9
52F13 756178 £5 439600 5522300 #HVC 25 __34 . __%_ t1ie 98 7 53 2uw 0.1 1680 7.0 2 6,00 180 35,5 16.4
52Fi3 756179 15 438340 s521500° 1y (.34 _.__i. 116 52 41 21 23 0.1 820 &,0 L 2,70 100 4bhes 27,0
52F13 75648C 15 437100 522300 27 __3 ___.1. 76 66 1% 25 49 0,1 sE0 7,0 2 5,90 125 38,3 41.6
S52F13 756182 15 436400 5524900 OGRHT 15 __3i ____i_ 72 54 8 47 3 0,1 310 3.0 4 4,15 100 3.1 22.6
S2F13 756183 15 434900 5524200 GRWT 18 __3¥L . 1. 68 G4 A0 19 5 0,1 260 3J.0 2 1,45 8U 39,2 29.4
52F13 756185 16 434800 5523000 is __ 31 ___.L_ 46 24 5 13 4 B.1 195 2,8 1 1,19 30 &4 13,86
52F13 756887 15 632200 5523400 oGRNT 15 __3i ___1_ 86 54 14 L7 17 0.1 as50 7.0 2 1,10 150 38,9 29.4
52F13 756188 15 431900 55201080 GRNT 18 __3i ____1_ T2 2% A3 14 6 G.i 330 5.0 i 0,95 80 50.4 G56.7
Lower detection limits 2 2 2 2 2 0,2 5 1.0 2 0.02 h 1] 1.0 0.2
Value recorded for the lower detection limit is equal to 1 1 1 ] 1 6.1 2 0.5 3 6,01 5 0.5 0.1

approximately one-half the actual lewer detection limit

! See ewplanation Lake Waters
2 The four columns are used to describe the bulk mechanical composition
of the collected sediment on scales of 0 1o 3 and 0 or 1.
The three size fractions are divided as follows and designated by columns.

1->50,125% mm, sand
2~ < 025 mm, fines, silt and clay
3 —organics

The total of the first three columns rnust add to 3 or &

blank or 0 — absent
I ~ minor, <33%
2 ~ medium, 33-67%
3 - major, >67%

The fourth column is used to record the presence of an organic gel or gyttja.

blank ¢r 0 — absent
E - present

* Up to two of the colours may be checked {1 in appropriate column,}

1 —tan 4 —grey
2 —yellow 5 —brown
3 - green & - black
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GEOCHEMICAL ORIENTATION SUEVEY FOR URANIUM , HAGNICOL,TUSTIN,BRIDGES AND DOGKER TOWNSHIPS , XKENORA DISTRIGY (52/F/13) , ONTARIC , 1975
QRGANIC LAKE CENTRE SEOIHENTS

FTHE DATA LISTEC SELSH t SR ¥0 Y ) WERE ESTIMATED 8Y EXISSION SPECTROMETRY

HAFP SAHPLE SR B8A L1 T AL CA HG FE K 1] ZH ¥ HO CR cu cQ NI BE LA Y
SHEET NUMBER PPH PPH  PPH PPH % % % x 4 PPX PPM PPR PPM PPM PPK PPH PPH PPH PPH PPH
52F13 756042
52F13 756093
52F13 756139 56 478 T34 1172 3.9 0.4 0.1 2.6 0.4 23 9y 88 2.5 28 57 10 20 1,0 98 26
G2F13 756140 72 292 127 1652 4.6 0.4 041 2,9 O, t2 129 45 2,2 ¥y 31 is &3 1.0 i3y 3s
S2F13 756142 277 Sveelsldd 2098 6,1 1,2 8,5 3.8 1,3 19 114 5t 2.5 41 19 36 22 3.0 93 29
52F13 756143 183 S0f 839 2376 5.5 0.9 0.6 3.6 1,2 17 9 63 2.1 41 35 iy 2t 2,3 112 32
S52F13 756144 202 477 376 23 5.0 1.4 0,3 4,2 1,3 1s 1386 53 2,5 45 36 1y 25 1.9 108 37
52F13 7568146 207 540 1121 289% 5,9 1.1 Cub &.2 1,3 2z 132 84 3y 61 ESY 36 33 2,1 246 76
S2FA3 756147 LPre2100+1890 2241 £.3 2,8 OD.6415,0 3,1 31 138 23 7.0 57 31 50 58 3,2 33 i5
52F13 756168 116 3886 273 2093 5,2 0.9 0.6 2.9 1.0 t4 ipz 51 2.0 118 66 13 55 1.0 72 33
S2F13 756149
$2F13 7556150
52Fi3 756152 58 268 188 1536 3,9 0.6 0,3 2,0 0.6 11 14y 35 1,0 45 54 iy 34 1.0 52 ig
S2F13 756153 177 498 602 2692 6,0 1,1 L6 3.5 1.3 26 L7 63 2.1 5% 25 18 30 2.2 56 24
52F13 756454 78 403 511 1pal 4,6 0,5 8.2 2,3 G,6 18 151 58 2,3 38 45 17 26 2.7 89 33
S2F13 756155 186 629 785 3552 6.5 1,1 1.9 8,6 2,0 23 130 9z 2,3 8d 37 24 46 2.2 s 29
S52F13 756157 163 509 657 3198 5,9 1.0 0,8 3.u 1.4 23 ily 68 2.8 66 36 21 40 2,5 63 26
$2F13 756158 97 352 228 1690 3.8 D.7 0,2 2,2 9,4 13 128 42 2.8 Iy 38 iy 25 1,0 65 21
52F43 756159 124 473 1319 2242 4.9 0,8 0.3 6.0 0,9 17 320 72 3.9 57 62 56 42 1,0 134 %]
52F13 756168 75 342 419 1709 3.9 0,7 0,2 2,8 10,5 20 221 57 2.% 53 43 15 32 1,0 77 Z8
52F13 756162 93 J4h 122 1788 4.1 $.6 0.2 1,9 0,5 12 107 4f 2,0 (44 45 is 45 1,0 92 3y
52F13 756%63 113 383 249 2007 4,6 0,8 0,3 2.2 0,8 22 37 41 1,0 W7 56 15 i 2,2 67 27
52F13 756154 59 232 341 1166 3.3 0.6 G4l 1.5 0.3 iz 334 3z 2.1 42 58 16 3 1,10 93 31
52F13 756165 130 420 510 1988 4,7 0,7 0,2 2,1 0,7 15 120 47 2.3 38 3e i1 26 2,2 a7 31
52F13 756166 236 568 1183 2i55 5.8 1,2 0,3 .1 1,3 13 99 e 244 47 25 22 20 1,0 45 33
52F13 756168 134 390 &55 1835 4,7 U.8 0,3 2.3 6.7 17 103 54 2,0 38 3 iz 20 2.1 74 31
52F13 756169 125 362 265 1797 4.6 0.6 0,2 Z.1 .7 i5 188 34 2.0 451 34 i1 21 2.4 90 34
52F13 756171 337 863 522 3176 6,8 1.5 0.8 3,3 2,2 is 182 8 2,3 67 30 i6 85 1,0 45 i9
52F13 758173 90 332 201 1750 4,3 6,5 0,3 i.7 9,3 13 153 31 2.2 84 46 13 3a 2,1 A7 33
S52F13 756174 285 577 947 2886 6.2 1.4 0.7 3,3 1.7 20 i1t 60 2.6 65 25 21 35 2,8 52 24
52Ff3 756175 88 343 1si 1583 3,7 0.6 UL 2,0 0.5 1y 102 38 i.¢ LT 68 i3 39 1.0 a3 29
52FL3 75617 66 231 50 1244 31 0.6 0.1 1.5 0,1 10 115 0 2,1 31 61 24 39 1.0 113 1
S2F13 756177 10 861 752 6397 6.7 2.1 1.1 s5.8 2.U 21 185 126 3.1 63 133 22 23 1.8 -1 62
52F13 756173 54 24041800 1709 3,8 0,5 0,3 6.3 .4 17 12 5k 3,6 63 9% 24 65 1,0 duy 54
52F13 756479 75 401 730 1348 3.2 0.2 0,1 3,4 0.2 13 i48 60 2,2 35 52 et 23 1.0 108 39
52F13 756180 46 30K TTO 1214 3.6 DI B.L 6.2 0.3 18 102 T4 6 58 66 23 3L 1,0 1iyy 57
52F13 756182 99 272 235 L1435 3,6 U.6 0.2 £.6 0,5 16 it 50 1.6 38 53 11 19 1.8 112 33
5eF13 7586133 100 277 300 1635 3,7 0,5 0,2 1.5 0,5 20 117 3 1,6 a5 48 10 ig 1,0 498 33
52F13 756185 161 338 307 2184 4,5 0,3 0,4 2.4 0,7 1y 128 w2 2,1 40 kY] 10 27 1.0 107 I8
52F13 75617 76 303 A58 1482 3.9 0.5 0.1 2.6 0.5 16 144 b5 2.2 37 52 21 23 2.0 fsl 46
S2ZF13  7Selas 64 256 216 1376 3.2 0,4 0,1 1,3 O0,4 14 97 Jjz 1,0 27 2% 9 19 1,0 67 25
LoWwer dection 30 50 w0 100 0.5 £,2 0.2 0.2 @.2 2 25 ¥ 2.0 Biv] 4 2 4 2.0 10 10
Hmits £5 25 56 50 90,2 o.r 0.1 0.1 0.1 113 5 1.0 5 2 1 2 1.0 5 5
(¥alue recorded for the lower detection limit 1s equal to approximately one-half the actual lewer detection Timit)
ggpit detectien 1300 2100 1800 6500 10.0 4.0 8.0 15.0 9.0 100 1200 250 20.0 200 250 150 150 25,0 35¢ 300

oits
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GEQCHENICAL CRISNRTATICH SUFYEY FOR URANTUM 4 MAGHIGOL s TUSYIN,BRIBGES AND DOCKER TLWNSHIPS , KENORA DISTRICT (52/F/13)
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APPENDIX &
Stream Waters

Field Observations and Analytical Data

STREAH HATERS

ACIOIFIED { 258 MICRGLITRES OF NWITRIC ACID PER 125 HILLILITRES OF WATER } ON CAY OF EQLLECTION

+ OWTARIO

STR? HaTER®

FAP SAMPLE UTH COGRUINATES ROCK1 RIGTH DEPTH BANK® 5 FLOW® 7 o IN cuy PB co HI FE LU [+
SREET RUMBER 20ME EASY HORTH TYPE | CK  TYPE CGL RATE PPY PH PPB FPB PFPB PF8 PP8 PPB PPB PFB
52F13 753003 15 465900 S518%00 GRNT 2 5 L] 1 i 0 6.8 240 1.9 Ge2 i.0 3.4 835 34 0.tz
52F13 7530Ck 45 659400 S520149 GRNT 1 2 4 1 i § 6.9 2l 0,5 2+ 48 1.0 246 277 7 9,56
52F13 753005 15 452400 S520500 GRNT 2 5 3 1 2 G €.k 4.2 1ek 240 545 1.0 198 17 G.22
52F13 75300€ 1% 4LSTO00 5520700 IMVE 1 L 3 1 1 0 6.5 2e5 2.2 2.0 £,0 21.0 289 i27 G.18
S2F13 753007 £€ L3500 S5Z2470C IMVE 1 2 3 1 1 ¢ T.1 7.3 2.2 2,0 5.0 3t 62 ] t.36
G2F13 753008 1S 37000 S521500 NHHVC i 2 1 1 2 B 6.9 0.2 1,2 2.0 1.4 1,0 173 i L)
S2FL3 753009 45 433000 5522200 GRNTY 5 L} 3 [ 2 G 6.8 1.5 0.2 2.0 1.0 .0 10 H 0.2
Lower detection limits 4.5 0.5 5.0 2.6 2.0 20 10 0,03
Value recorded for tha lower detection limit is equal to

approxirately one-half the actual detection 1limit 0.2 0.2 2,0 i.o0 ‘1.0 10 5 0.02

1 Fhe major rock-type of the catchment area or hydrological system is recorded,

GRNT - granite
IMVC ~ intermediate metavolcanics
MMVYC— matfic metavolcanics

2 The width of the stream at the sample site is recorded 10 the nearest metre.
3 The water depth is recorded to the nearest centimetre.

 The general nature of the bank material is described here.

1 - altuvial

2 — colluvial (bare rock, résidua) or mountain soils)
3 —placial tilt

4 —glaclal outwash sediments

§ The general colour and suspended foad of the water is poted.

0 —clear

i — brown transparent
2 — white cloudy

3 - brown cloudy

S Water flow rater 0 —stagnant
b~ stow
2 - moderate
3 - fast
4 - torrent

? Precipitate or stain: The presence of any coatings on pebbles, boulders or stream bottoms is recorded.
0 —none
} = red, brewn or black
2 — white or buff

& The pH of the stream water.

1975



APPENDIX 5

Stream Sediments

Field Observations and Analytical Data

GEOCHENICAL CRIENTATICM SURVEY FOR URANTUM , FAGNICCL,TUSTIH.ERIOGES AND DOCKER TOWHSHIPS , KENCRA DISTRICT (52/F/13) y ORTARIOQ , 1475
STREAH SEDINENTS
b BY FLUORIKETRY % MO,ZMLUPEMICOLHY AND FE BY ATOMIC ABSOAPTION TECHMIQUES
, STR* uater?® . o

HAP  SAMPLE UTH COORDINATES ROCK WIDTH QGEPTH BANK o FLOM 7 s g HO IR cu . P8 HI GO MK FE u Lol
SHEET NUMBER ZGWE EASY KORTH TYPE H CH TYPE Al RATE PPT  COMP™ PH FPH FPHK PPHK FPH PPH PPH FFH % PPH X
52F13 756003 1L 461600 SS18200 GRNT 2 5 4 1 1 0 121 6.8 0.3 15 L & 8 5 60 LT 1.7 2.8
52F13 754004 15 ASO4E0 5520500 GRNT i 2 L} 1 1 a -3 5.9 1e1 34 3 i1 i3 9 184 0,69 2%.6 d6.2
S2F13 754005 £S5 452400 5520500 GRNY 2 5 3 1 2 ] 21. 6.4% 4.5 118 18 7 13 i3 315 1.31 wel 8.2
S2F13 75400€ 1f 445700 SS208G0 INVEC i ] 3 3 1 ] =13 6.5 1.4 42 23 11 75 17 251 0,77 18.9 45.1
SEF13 754007 L5 439500 5521700 IHVE i 2 3 1 i Q 3. T4 0.5 18 -3 7 12 s 17« q.82 Je7 2.3
52F13 754008 1S 437000 5521500 MNVG 1 2 3 1 2 [ Ji_ 6.9 0.8 22 e 3 12 5 fz0 t. 75 5.2 1.4
F2FL2 754009 1% 433000 5522700 GRMT s 4 3 0 2 0 31_ 6.8 2.5 16 & & 13 5 74 0.8 1.3 1.7
Llower detectfon limits °.3 2 2z 2 2 2 10 6.02 0.4 1.0
Value recordad for the lower detection limit is equal to

6.2 1 1 1 1 i3 5 0.01 0.2 0.5

approximately one-half the actual lowar detection limft

~

-See explanation Stream Waters

2 The width of the stream at the sample site is recorded to the nearest metre.

[

The water depth is recorded to the nearest centimetre,

4 The general nature of the bank material is describad here.

1 - atluvial

2 - colluvial (bare reck, residual or meuntain soils)

3 - glacial til

4 - glacial outwash sediments

5 The general colour and suspended load of the water is noted.

L]

7 Precipitate or stalni The presence of any coatings on pebbles, boulders or stream bottoms is recorded.

Water flow rate:

0 — clear

1 — brown transparent

2 - white cloudy
3 ~ brown cloudy

0 - stagnant

b~ slow
2 - raoderate

3 - fast

4 - torrent

9 —none

1 - red, brown or black

2 - white or buff{

& The three columns are used to describe the bulk mechanical compesitions of the collected sample on scales of & 1o 3,

{ ->0.125mm, sand

3 - organics

¢ - absent
1~ minor, <33%

2 - medium, 33-67%

3 ~ major, >67%

® The pH of the stream water.

The total of the columns must add to 3 or 4.

2 - <0.123mm, tines, silt and clay

The three size fractions are divided as fellows and designated by columns,

Is
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APPENDIX 6
Sample numbers and locations for bedrock and overburden samples,
McNicol, Tustin, Bridges and Docker townships, Kenora District,
52F/13, Ontaric

At each site a bedrock, composite chip sample, (52F13 752XXX) and overburden
(52F13 751XXX) sample were collected. Only the last three significant digits of each sample
number are plotted at each site. The bedrock and overburden samples have, therefore, the same
last three digits at each site.

The field observations and analytical data for the bedrock samples (identified by a 2 in digit
eight of the eleven digit sample number - 52F13 752XXX) and the overburden samples (identified
by a 1 in digit eight of the eleven digit sample number - 52F[3 751XXX) are listed in Appendixes 7
and § respectively.
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GEOCHEKICAL ORIENTATION SURVEY FOR URANIUN , HAGHICOL s TUSTIN, BRIDGES AND DOEKER
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APPENDIX 7

Bedrock {Composite Chip Samples)
Field Observations and Analytical Data

BEDROCK (CONPOSITE CHIP SAHPL

U BY FLUDRIHETRY 3

gg:iNSHIPS v KEHORA DISTRICT {52/F/13)
ZHsCUsPByCOINLFEyHHy AND HO BY ATOMIC ABSORPYION FEGRHIQUES

v ONTARIG , 1975

¢ T*are® A’ rAO®  oso
HAP SANPLE UTH COORDINATES rRogk! o 6R* £ orR L acT LTH IN CU PB CO NI FE M u L1
SHEEY HUMBER 20HE  EAST NGRTH  TYPE AGE®L SIZE X BED T GPS H  PPH PPH PFH PPH PPH PPN PPH  PPH PPH
82F13 752002 is 463600 5518304 GRHS 61 0 7 & 5 9 190 35 36 9 3 b 16  1863% 145 1,30 2.5
S2F13 752004 ig 462200 5517300 GRPG 01 O 8 1 5 0 150 30 i1 2 27 1 3 3039 52 i,2¢ 2,3
52F13 TS5200% is 460500 5519300 GROR 01 0 8 ¢ & 2 65 40 3F 5 2 3 % 11638 233 .50 2,9
52F13 752006 i5 459800 5520000 GRNT 04 0 6 & 0 | 158 3¢ [4] 2 3 3 3 7200 4ii¢ 2,30 2,3
52F13 752007 is 458200 5520000 GRNT ol o 6 0 0 0 15¢ 30 35 & 29 4 2 1ht8e 1:z% 1,70 3.3
52F13 TE2008 15 455000 5519400 GROR Of O 7 1 0 0 60 35 §1 3 25 4 2 9455 188 .60 3,3
S2F13  7s2009 is 453100 5520100 GRNT 04 1 6 1 5 60 30 35 4 16 5 8 1ie636 194 2.0 2,1
52F13 7520140 is 451200 5520408 GRPG 01 o 9 3 0 9 250 30 15 2 s i 3 5280 78 129,50 4,8
52F1i3 752014 15 448800 5520200 GRPG 01 O 9 3 0 0 i50 25 1T 2 34 1 3 2645 ar .80 2414
B2FL13 752012 i5 447900 5520300 IHWVC 91 3 6 L & 1 60 30 73 34 8 26 65 42368 621 20 3.5
53F13 752043 is 466800 5520200 IMYC a4 s 2 0 4 9 56 30 70 13 13 26 94 41579 s5a9 W50 3.9
52F13 752015 15 445800 5520300 IKvC 8t 5 2 1 4 % 55 25 7@ 29 14 24 92 29600 42t 56 3.3
52F13 752016 15 443808 5520708 IWve DL s 2 1 4 0 50 35 77 13 1Y 24 34 43047 413 129 3,3
S2F13 752017 15 41700 55207080 IHVC 01i & 2 0 & 0 45 30 72 47 13 35 77 si3ie 1500 St 4,0
S2F13 752018 is 439700 5521000 GROR 01 O 7 L D 0 65 35 ar 6 26 2 5 9509 L&y 2,00 2.8
52F13 752019 15 439200 s52i98) IMVC 0L 5 2 0 4 @ 60 30 95 24 13 32 140 48ii2 gt2 88 3,4
S52F413 752020 is 439200 5521900 GRPG 01 0 7 1 0 150 340 i0 T &6 1 3 3200 69 1,30 2,1
S2F13  THZhE2 is 438200 5521600 IMVC 01 5 3 1 & o &5 10 73 58 t4 33 100 48392 735 +658 3.6
52FLy 752023 is 436800 5521300 MHHVC 01 4 3 100 60 20 83 61 11 4B 125 73566 1338 12 4,0
SZF13 752024 15 &3450¢ 5524500 GRNT 04 9 8 2 0 0 250 1L 6 & 47 i 2 bkl 67 1l.50 2,1
52F13 7s2h2% is 434800 5524500 HMYG 01 & 31 4 0 65 &l 75 98 12 31 59 47832 745 1,80 6,2
52FL3 7520246 is 33300 5520900 GRNT 01 1 & 1 0 60 15 38 11 19 & 6 10264 184 .70 2.3
52F13 752027 15 431500 5520100 GRNY 819 4 1 o0 65 35 T a3 3 & 8755 165 &, 20 3,1
52F13 752028 15 428900 5519300 HMYC 15 3 1 4 ¢ 58 & 69 25 11 23 37 39590 764 +69 3,1
52r13 752029 15 433200 5522100 MKyC 01 4 2 1 4 0 as a0 a5 7I7 T 47 92 T2448 17Lb D5 3.4
SZF13 752030 15 428300 5517700 MHVGC 01 3 2 1 4 0 60 |3 T2 5% 11 23 44 41399 677 +67 3.9
52F13 752032 15 428300 5518500 GRNY 01 ¢ a8 2 0 9 350 ¢ 13 3 54 2 [4 5689 127 4u.50 1.9
52F13 752033 is 428300 5518603 HHYC 01 4 2 1 & 0 §5- 5 187 24 9 35 128 47832 1110 29 3,5
52FL3 752034 15 433200 5522100 MMYG 013 4 1 4 @ 40 3 126 49 % Bl 20 128485 2259 05 4,2
52F13 75203% 15 443600 5521000 IHYG 01 3 4 1 4 9§ 35 4G 109 40 T 47 19l 7vasba 2212 126 b7
52F13  752083¢ is 446300 5526000 GRNS 01 8 5 1 5 ¢ 55 15 2 10 21 5 6 9962 168 +57 3.1
52F43 752038 is 45700 55244900 GRNS 01 & & 1 5 ¢ &0 Lo 57 13 23 14 33 26000 588 l.¢6 2,3
S2F13 752039 15 463800 5524100 GRNT 01 1 5 1 0 0 s 3 32 5 32 2 4 9660 159 2,30 2,4
52F13 752640 15 465800 5523600 HSDH 01 3 4 1w 9 &5 & 90 45 14 24 127 31800 550 T3 3,2
52F13 752042 15 46300 5523600 HEWC 01 & 3 1 &k 9 35 10 99 54 4 46 116 91250 1445 W08 n.t
52F13 752043 is 444500 5523508 GRPG 04 O 9 3 0 0 266 15 14 3 56 z 3 Gty 619 150,00 2,7
S52Fi3  T752bub is 446200 5522700 &BAR 04 4 ¥F L o6 0 30 5 71 67 4 66 305 73566 1280 W29 2,14
Lower detection limits 2 2 z 2 L v .10 0.2
Value raecorded for the lewer detection Hmit is equal teo 1 1 N 1 1 10 5 0.05 . 0.1

one-half the actual lower detection limit

! Bedrock type: GBBR - gabbro

GRDR - granodicrite
GRNS — granitic goeiss

2 Precambrian undivided.

3 Colour:

4 Grain size:

5 Texture:

& Banding or
bedding:

! Alteration:

GRNT - granite
GRPG — granite pegmatite
IMYC - intermediate metaveolcanics

G - white, <20% dark minerals 5 —grey
1 — white and black, 2¢-40% 6 —green
2 — white equals black, 49-60% 7 ~ buff

3 —black and white, 60-30%
4 - black, >30%

0 - <0.004 mm, clay, glassy

& —orange or yellow
% - red or purple

1 - 0.00% - 0,025 mm, silt, aphanitic

2-6.025 - 0.125 mm, very fine sand, aphanitic

3 -0.125 - 0,125 mm, fine sand, very fine grained

% = 0.250 - .050 mm, medium coarse sand, very fine grained
5 —0.30 - L.OG mm, coarse, sand, {lne grained

6 — 1.00 - 2,00 mm, very coarse sand, medivm grained

7~ 2.00 - 5.60 mim, granules, medium Brained

8 - 5.00 - 20.00 mm, pebbles, coarse grained

% — 20,00 mm -0, cobbfes, etc., very coarse grained

& —uniform grain size
1 - variable grain

2 ~ megacrystic

3 ~ pegmatitic

4 — miarolitic

0 - massive

[ —bedded

2 — crossbedded

3 ~stlump structures

4 —~schistose or foliated

0 —1dresh
i - weathered
2 - weathered, gossanous

5~ pyreclastic
6 — cataclastic
7 —bieclastic
8 - oolitic

9 ~other

5 - gneissic banding

6 - migmatitic

7 —oriented megacrysts
8 - trachytic greundmass
9 —other

3 —~hydrothermal bleached white
% — hydrothermal stained red or rusty

MMVYC— mafic metavolcanics
MSDM - metasediments

¥ Radioactivity {counts per second): Average cps obtained over the fength of the outcrop sampled.
Measurements were made with an Exploranium GRS-10! scintillometer held on the outcrop surface.




GEOGHEMICAL QRIENTATION SURVEY FOR URANIUN , MAGNICCL:TUSTIN,BRIDGES AND DOGKER TOWNSHIPS y KENORA DISTRICT {52/F713) y ONTARIO 4 1975
BEOROCK (COMPOSITE CHIP SAMPLESH
THE DATA LISTEQ BELOW ( SR TQ Y } WERE ESTIMATED BY EMISSION SPECTROMETRY

MAP SANPLE SR BA HH 11 AL CA HG FE K FPB ZN AG v HO CR Cu co M1 9E LA ¥
SHEEY HUMBER PP FPH FPH PPH 7 % % A X PPH PPN PPH PPH FPPHE FPPH PPH PPN PPH PPH PPH PPH
52F13 752002 3s2 g2y 131 1125 7,6 f.e 0,3 L.7 3,9 17 38 0.2 36 1.6 &2 i 17 1,3 3% 5
S2ri3 752004 332 alg S0 338 7.5 f.2 0.1 0,6 3.6 8 iz 0,2 23 0,5 6 5 1 & 0,5 50 S
52F13 75200% 505 715 172 1387 7.5 149 0.2 147 24% T 6O 0.2 392 1.4 9 17 i $ 0.5 38 S
52F13 752006 362 700 50 932 6.9 1.5 0.f k.4 4.1 29 66 0,2 ia 1.3 is 7i 1 18 0.5 63 5
52F13 752007 262 1319 50 ghh 6.2 0.9 0.1 L, §,1 1 &1 4,2 48 0.5 14 3 1 3 0.5 i9u 5
52F13 752008 398 959 54 1355 8.0 1,5 0,1 2,C 3.8 8 39 0,2 41 6,5 i1 £t0 1 5 0.5 &8 H
G2Fi3 752000 . 417 1046 50 1416 6.0 2,8 0,2 2,0 2,9 5 70 8.2 55 1.9 23 11 2 10 ¢.%5 95 5
S2F13 752019 161 G0{ 50 w4 7.1 0.6 0.1 8,7 5.1 76 55 1,2 S 1,5 3 L8 i 4 Zah 43 5
52F13 752011 27 39 50 363 5.6 0.6 0.1 0.3 2.4 3r 34 0.2 5 0.5 3 ] i 2 2.7 27 16
52F13 752012 I43 386 651 3932 6.9 3,7 2.0 5,1 2,2 4 k8 0.2 178 3,1 44l 36 28 54 1.1 21 is
52F13 752013 a7 888 702 3908 6.1 3.8 2,1 5,4 1,9 i3 61 0,2 186 3.9 153 Z5 32 125 1.1 71 17
S2F13 752045 440 67H 391 2701 6.5 3.6 1.4 G4 2.3 16 52 6.2 136 1.9 150 42 30 125 1,5 ki 14
S2F13 752816 643 1010 1081 4386 7.7 4.3 1.7 5.7 2,7 1¢ 46 0.2 177 3.0 L] 13 28 32 1.6 L 19
S2F13 752017 632 Subk B2 4296 6,3 5,8 1,2 7.2 1.8 6 31 9,2 3L 3,1 isg 45 35 £3 (.5 5 30
S2FE3 752018 562 and i00 1107 6.3 1.8 0,1 1,3 2,5 16 39 0,2 31 %,2 4 4 1 5 2,1 Is 5
52rt3 75201y 297 342 975 3J866 6.0 F.b 3.0 5,3 1,5 22 119 0.2 166 4.1 150 27 35 125 1.7 38 i6
52F13 752020 95 174 50 247 6.6 0.9 0,1 8,3 2,9 60 W6 0.2 [ 10 i 3 2.9 17 5
S2F13 752022 Gl S50 1186 4484 7.2 3,8 1.8 5.8 1,3 1s 75 0,2 189 4,2 159 1.3 32 125 1.2 40 i5
52F13 752023 129 81 1538 5198 7,0 5,1 3,2 7.8 0.8 140X 0,2 229 5,86 150 119 50 125 0,5 is 23
52F13 792024 89 56 50 237 6,7 0.6 8,1 0,6 3.2 57 51 0.2 1t 1.7 3 4 1 3 3.6 is 5
52F13 752825 1360 B20 649 4KT5 Be2 b0 2,0 5.7 1.9 iy 58 d.2 173 4,0 92 91 31 125 1.8 1412 a1
52F13 752026 683 1023 £1f 1249 5.9 (.6 0.2 1.F 1.8 1y te 8,2 28 1.4 ks iz 4 6 2.4 g 5
E2Fi3 752027 574 1046 50 1236 6,8 1,5 0,1 1,0 1,8 i 78 0.2 22 1,1 6. 6 i 3 1,5 40 5
52F13 752028 553 631 827 3797 6.8 442 1,7 5,2 2,0 il 47 0.2 184 3,2 14 20 22 34 1.5 49 47
52F13 752029 146 158 1621 4583 6.5 5.6 345 8.8 0,6 i2 65 0.2 279 5.5 150 33 58 125 0.5 5 19
S2F13 752030 379 577 78l 4837 5.9 3.3 f,8 5.4 1.6 14 Th 0.2 174 3.7 113 48 26 35 U7 37 2%
52F13 752032 ii9 47 58 338 7.0 1.4 0.1 0.8 1,7 52 52 3,2 11 0.5 4 2 1 2 1.6 is &
S2FL3 752033 362 551 1150 L4006 6.9 4,3 3.3 5.7 1.4 13 43 9,2 205 3,7 isé 2y 4f 125 1,3 43 18
S2F13 752034 117 94 1800 6500 640 ke2 2.0 1440 0.5 7 9% Q2 400 6.3 & 48 (1] 26 0.5 20 50
52F13 752035 399 2u4 1800 4593 7.9 5.5 3.0 7.8 0,8 9 136 0,2 215 5.4 150 30 g 125 49,5 41 27
B2F13 752035 383 1509 50 4151 6.4 1,3 0.t 1,2 3,2 13 51 §,2 43 4,5 9 8 1 5 1.4 26 5
53FL3 752038 28y o6lth 798 2752 6.6 2,7 4.% 3.6 2.2 23 &7 G,2 101l 2.9 57 i2 i 29 1.a 28 19
$2Fi3 752839 490 1556 127 1159 6,9 1,3 0,i 1,2 3,1 25 58 0.2 1% 1.6 8 8 i & 1,5 4 i2
S2F13 752040 505 511 733 4i59 7,1 3.2 2.0 4,1 1,8 13 124 0,2 127 3.6 152 43 28 125 0.5 37 13
52F13 7520642 178 47 1800 5328 8.4 5.2 4.7 B.4 0.3 7 113 0.2 245 6.8 150 L9 L1 86 1,4 12 21
52F13 752043 11 7 659 1ot &, 0,3 0,8 0,5 3,3 43 46 0,2 5 0,5 3 3 1 z 2.4 24 3y
52F13 752044 iis 49 118:f 2378 6.1 5,3 5,5 8.1 0,2 13 5% 0«2 193 G.7 159 70 79 125 0.5 14 12
Lower detection 2 2 100 200 9.3 0.2 0.2 0.2 0.2 2 25 0.5 10 1.0 2 2 z 2 i.o 10 1c
linits 1 1 30 HW0 0.2 0.1 01 0.1 0.1 3 i3 0.2 5 0.5 1 i 1 1 6.5 5 5
(Value recorded for the lewar detection lintt is equal to approximately one-haif the actual lower detection limit)

Upper detection 1306 2108 1800 6500 10.0 8.0 8.0 15.0 9.0 100 1000 10,0 400 20.0 150 200 150 125 25.0 300 450
1inits

23



APPENDIX &

Overburden
Field Observations and Analytical Data

GEOCHEMICAL ORIENTATICN SURVEY FQR URAHIUH HAGHICOL.TUSTIR.BRISGES AHO DOCKER TOWNSHIPS , KENORA OISTRICT (52/F/13) . ONTARIO , 1975

ERBURDEN

U BY FLUCRIMETRY | ZK,CU,PByCOsHI+FE4HHy ARD HQ @Y ATCHIC AGSORPTION TECHNIQUES

UNHDER! oy CTHDM
LYIKG B e e, GHET N sR

HAP  SAHMPLE UTK COORBIHATES ROCK , E 00K VEG"SoIL OEP THK' O O E S T N IR CU PB CO NI FE HH v KO
SHEET HNUMBER ZONE  EASY HORTH TYPE SLOPE" L VEG INY TYPE CH CK R L X TRG PPH PPH PPN PPH PPH PPH PPK  PPH  PPM
$2F13 751002 15 5636500 5518308 GRNS S10 1 1S 3 51 5 56616132 92 2% 28 5 1y  3udeD  26s 1,0 4.8
52F13 751004 15 462200 5547900 GRPG SHOS & 1S 3 62 15 56 6 ¢ 33 12 71 32 17 15 46 Je000 528 1,0 0.8
528F13 754005 15 460500 5519300 GROR SEGS 1 3A 2 51 A0 56 6 3 61 3 2 38 0 10 8 §5 16762 33k De8 0.1
52F13 751006 15 459480 5520000 GRRT HWE® 1 15 3 34 20 56 62 63 2 2 61 19 17 ¢ 21 3500 33y 0.9 1.2
S2FL3 763007 15 458200 S52400D GRNT SiD 1 4S 3 35 15 56 52 53 2 2 S% 12 17 11 33 27429 334 1.9 0,5
52F13 751008 £5 455000 5519400 GROR KOS 1 15 3 35 10 565253 22 ¢ 45 24 12 38 3oasr 331 0,9 1,0
52F13 751GDg 15 453180 5520800 6RHY S20 1 s 3 35 5 56%54522¢2 96 34 24 13 28 32000 545 1,6 2,3
52FL3 751040 15  45:200 5520400 GRPG SELD 1 IS 3 35 1D 5 6 64 52 22 i77 34 21 18 40 43200 572 1.2 0.k
S2FL3 751011 15 448800 sS520200 GRPG  S85 1 35 3 35 15 56 52 53 2 2 52 16 18 19 21 27429 269 15,0 1,3
S2FL3 751012 45 447900 5520300 IMve s20 1 in 3 35 0 55 625322 36 14 18 13 &7 2433 366 1.4 i.5
52713 751013 A5 446800 5520200 FHVC SW19 1 iN 3 35 5 54 6 2 §3 2 2 6 1% 9 32 23819 331 0.7 Ok
52F13 751845  £5 ok5RD0 5520300 IMVC NEOS 1 3A 3 35 1§ 565253 z¢2 35 11 24 16 4% 27429 359 0.6 0.9
52F13 751016 %5 443800 5528700 IMYC 510 1 28 3 35 5 55525322 53 18 &7 1z 32 28571 391 Dot Judi
S2FL3  T51017 15  4h1760 5520700 INVE Eil 1 3A 3 35 15 S 6525322 B8 45 15 22 46 46800 617 0,9 1,7
52F13 75i0is 45 439700 5521900 GROR w05 i 3IA 3 35 1) S5 6 §2 532 2 35 9 15 18 2F 22476 34k 06 0,4
52FE3 751019 15 439200 S521900 INWC KOS 1 3y 3 35 5 56525322 45 24 24 13 30 27840 &3 13,8 1.4
52F13 754020 15 439200 5524900 GRPG W05 1 3w 3 51 10 56625322 T 48 A7 18 4T #00DG w38 8.8 1.9
52F13 751022 15  &38200 5521680 IAYG S85 1 28 2 35 20 if e 6161 32 64 14 15 45 42 42800 524 6.5 0.6
52F13 751023 15 436800 5521300  MAVC 60 1 28 2z 35 5 10 6 51 6L 3 2 76 28 A7 1§ 50 37EM  4so V.8 0.1
52F13 751024 is L34600 55218040 GRHT sts 1 2B 2 35 § 10651686132 -1 24 15 13 s 31238 448 16.8 1,2
S2F13 751025 15 3450C S524500 MAVL S0 1 2B 2 35 0 i0 6 5 2 61 3 2 45 19 24 17 49 28190 W79 22,0 0,1
52Fi3 751626 15 433300 5520980 GRNT SO05 i 3B 2 35 45 56 5 1 6L 3 2 ¥5 11 18 14 25 2raid  Jge 1,1 1,0
S2F43 751027 15 431500 5520100  GRNT 00 1 15 2 35 45 565161 32 35 7 17 t1 29 23519 3I22 0.8 0.7
52F13 754028 15 428500 5519300  MAvC U0 f 28 2 35 19 sS654%6132 102 37 28 12 25 35600 414 6.0 Bk
52F13 751029 15 433200 §522100 MMVC WG5S 1 15 2 35 15 56 51 6L 3 2 Bl BF 19 £7 41 45600 aus 1.2 45
52FL13 751830 15 428300 5517708 MMVC S05 1 1N 2 5f 19 667 1 61 32 160 41 21 22 &3 s777s 1074 0.5 2,5
52Ft3 751032 15 428300 5588500 GRHT 08 1 iN 3 51 it 56 616 32 &3 57 10 1ig [ 549111 490 5.2 8,7
S2F13 751033  §5 428300 5518600  HAVE 00 1 1N 2 51 5 56626132 83 33 47 27 7r 44800 alg 10,8 1,5
52F13 751034 15 433200 5522100 MWAVG HO05 1 3B 3 51 15 56 6 2 61 3 2 90 35 36 &l 70 33s06 1191 1,3 1,6
52F13 751035 15 443680 5521409 IKVE  NOS L IN 2 35 15 56 S 4 6L 3 2 86 28 8 32 115 59555 £02g 0,2 2,9
52F13 751836 15 446300 552600 GRNS  NDS f 38 3 35 45 5 46 6 L 5L 32 188 24 21 14 29 40800 431 6.9 1.6
52F13 751038 15 #44730 5524900  GRNS 90 1 24 2 35 20 565141 6132 45 13 21 10 19 33000 366 3.0 2,0
52F13 751039 46 443800 5524100 GRWT 505 1 2B 3 35 15 56 61 61 3 2 68 1f 19 12 2% 36000 466 1,6 Ll.v
52F13 " 751040 15 443890 5523600  HSOM 00 1 38 2 35 10 56 61 6f 3.2 63 18 10 13 38 44A00 579 0.5 4.4
52FL3 751042 15 445300 5623600  WAVE 900 1 28 2 35 15 56 6168 32 56 16 15 13 3¢ 32300 424 0.9 0,7
52F13 751043 15 444500 5523500 GRPG 505 4 28 3 35 20 196 6 1 6 3 2 43 17 13 3 25 27642% 306 4.0 0.6
§2F13 7151004 15 444200 5522700  GASR 8¢ L 3s 3 35 15 10 6 51 8L 3 2 7r 12 £3 1z 39 30857 397 1.2 0.3
Lower detection limits 2 2 2 ? 20 10 0.4 0.2

101 1 01 10 5 0.2 0.1

Value recorded for the lover detection limit 1s equal
one-half the actuazl lewer detection limit

[=-]

¥ Underlying bedrock type: See explanation Appendix 7

? The slope of the ground at the sample site is recorded in
two partst dicection of slope, towards the direction, i.e, N
slopes away to north, SW slopes away to the southwest;
magnitude of slope, to the nearest 5 degrees, ie.
05-5°, 25-23°,

3 Reliefs 0~ flat
I - low, 0 - 50 feat
2 —gentle, 30 - 200 feet
3 - moderate, 200 - 1000 feet
4 — high, > 1600 feet

4 Domimant vegetation:

0 — notrees C - Cedar
1 - conifers T - Tamarak
2~ deciduoys P - Poplar
3 - mixed conifers H ~ Hemlok
and deciduous M — Mapie
M~ moss B - Birch
G -, prass O - Qak
L - Labrador tea A — Alder
5 —~ Spruce W - Willow
N - Pine
s Vegetation Intensity: 0 — open
1 - sparse
2 -~ moederate, parkland
3 - weli-wooded, forest
6 Soil Type: [0~ undifferentiated
il = brown
Chernozem 12 ~ dark brown
13 — black
14 - darkgrey
20 — undiflerentiated
Solonetyic 21 - solonety
22 ~ Solod
30 - undifferentiated
Al - grey brown o
" A2~ dark grey woode
Podzolic 33~ grey weoded
3% - humic Pedzol
35 — Podzol
46 - wndifferentiated
&1 -~ brown ferest
42 — brown wooded
Bremisolic 43 - acid brown wooded
&4 ~ acid brown forest
45 —  concretionary brown
4 - alpine brown
50 - undifferentiated
Regosolic 51 — Regosol
52 — Podzol-Regoso!

& Soil Type: (continued)

60 - undifferentiated
. 6] — humic Gleyso}
Gleysolic §2 - Gleysol
63 —~ eluviated Gleysol
70 — undifferentiated
. 71 — Fibrisol
OBANEC 33— Mesisol
73 - Humisol
80 — indifferentiated
8l - local till
Glacial 82 — transported till
83 - glacial-lacustrine sediment
84 —  esker sediment

T Depth 1o the top of the sample in centimetres.

8 Sample thickness in centimetres.

9 50il horizon: United States Canada
0 - Ave Eor L-H
1- Ag F
2- Ay Her An
3- Az Ae
4 - Ay AB
- By BA
6~ Bz Nyor By
7- By BC
8- C C
¢ Colour: 0 — white
1 —buff
2 - yellow
3 —~orange
& - pink
5~ red
& —brown
7 —dark brown
8 —black
9 - prey
WTexture: 0 ~ <0,004 mr, fine silt and clay, clayey soii

1 ~0.004 - 0.125 mm, silt, clayey joam

2 -0.125 - 05 mm, {ine sand, loam

3-9.5 - 1.0 mm, medium sand, sandy loam
4 — 1,0 - 2.0 mm, cearse sand, sandy soil

5 —>22.0 mm, granules ete,

12 Consistence:  The consistence of the sample is used to
describe the aggregate nature of the sample and is
dependent on the molsture content of the sample. See
moisture.

When sample is wet, molsture = |
11 —~ non sticky - non piastic
12 - slightly plastic

13 - plastic
14— very plastic

This is extended to slightly sticky, sticky and very sticky
material.

non plastic  slightly plastic

non sticky i 12
slightly sticky 23 22
sticky 3t 32
very sticky il 42
plastic very plastic
nen sticky E3 14
skightly sticky 23 ]
sticky 33 3%
very sticky 3 W

When sample js molst, moisture = 2

5t — nen coherent
32 - very Irizble

53 - friable
3% - firm
55 — very firm

When sarmrple is dry, moisture = 2

6l - loose
62 — soft
63 — slightly hard
&4 — har¢
65 — very hard
66 — extremely hard
71 -~ weakly cemented
72 - strongly cemented
73 — indurated
1? Moistore:  § —  wet
2 - moist
3~ dry
4 Drainage: | — rapidly drajned
2 - well drained
3 — moderately well drained




