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MARGINAL NOTES*

Lake Sediment Geochemistry The use of lake sediments as an aid to mineral
exploration and geological mapping within the Canadian Shield is based on two
principal concepts of their origin, The first is that the detrital portion of a
fine-grained lake sediment is a good composite sample of the rocks in the
vicinity of the lake, In perhaps a majority of cases, the material forming the
sediment has passed through an intermediate stage as a component of locally
derived tills or other glacial sediments before being transported to the lake,
The second concept is that the fine-grained particles of the sediment are an
excellent medium for the sorption of metal ions released during the weathering
of nearby sulphide ore deposits or similar mineralization, Most of the known
sulphide deposits in the Bear-Slave survey area show moderate to high degrees
of oxidation,

At the wide, reconnaissance, sampling interval used, it is unlikely
that many samples will be taken from lakes within the limits of the secondary
dispersion halo of a single ore deposit. However, country containing such
deposits may be defined by the trace element dispersion from the much more
extensive non-economic mineralization that is often associated with economic
deposits, Similar trace metal patterns may also be derived from mineralization
that is not associated with ore deposits or from rock units of unusual chemical
composition,

Lake Sediment Sampling The lake sediment samples were collected by post-hole
auger from a helicopter. They were taken near the edge of the lake in water 3 to 8
feet deep. They comprise approximately the top 8 inches of sediment, less the
surface layer, Of the variety of sediment types that may occur in lakes, the type
of sample sought was of clay to silt grade and low in organic material.

Sample Preparation and Analysis. The sediment samples were dried, then sieved
to minus 250 mesh to give a powder suitable for analysis. A few coarse samples
were sieved to minus 100 mesh, then ball-milled. Potassium was analyzed by
direct-reading emission spectrometry, The technique summarized below has
been described by Timperley, Horton and Lynch, (1973),

A 100 mg sediment sample was mixed with buffer composed of 1
part NagCOg and 7 parts graphite and containing Pd and In as internal standards.
The sample mixture was packed in 3/16" preformed anodes, These were burned
in a D, C, arc enclosed in a chamber, through which there was a flow of oxygen=-
argon, The arc burnt at 5 amps for 10 sec. and 15 amps for 50 sec, An 8K
minicomputer terminated measurement of the K 4044 line after volatilization of
this metal was complete, but prior to development of excessive background,

The minicomputer converted the accumulated light energy of the K line to ppm
K in real time using calibration curves derived from standards. Background
corrections were made and Pd 3421 served as an internal standard. A control
standard was run after every tenth sample, For 254 replicate analyses of a
lake sediment sample containing 1,9% K a standard deviation of 0.2% was
obtained, This is equivalent to a coefficient of variation of 10%.

Potassium in Rocks and Ores of the Survey Area During the 1971 orientation
survey (Allan, Cameron and Durham, 1972) rock samples were collected from

a number of areas within the Bear and Slave Provinces. A selection of the data
for these rocks and lake sediments from the same areas is given below as an
aid to the interpretation of the lake sediment data. The analyses were made by
atomic absorption spectrophotometry after fusion of the sample with lithium
tetraborate. The results are directly comparable with data obtained during the

1972 program,

SLAVE PROVINCE

High Lake:
basic volcanics
intermediate volcanics
acid volcanics
lake sediments

Hackett River:
volcanics and sedimentary
lake sediments

Indin Lake:
basic volcanics
intermediate volcanics
acid voleanics
sedimentary rocks
granites
lake sediments

BEAR PROVINCE

Bode Lake:

porphyries
lake sediments

Terra Mine:
voleanic, sedimentary and
intrusive rocks
lake sediments

Archean rock average*
Proterozoic rock average*

* From Eade and Fahrig (1971)

Number of Arithmetic
Samples

16
31

37
28

57
12

65

Arithmetic

Mean, Kgo% Mean, K%

1.27
1,81
2,01
2,63

1.90
1.87

0,36
1.61
2.50
2,05
1.59
2.49

3.80
2.92
3.31
3.79

2,70
3,51

1.05
1,09
1- 87
2,10

1.58
1.55

0.30
1,34
2,08
1.70
1.32
2,07

3.15
2.42
2,75
3.15

2.24
2.91

The above data show that there is a significant difference in the
potassium content of rocks and lake sediments from the Bear Province compared
to the Archean of the Slave Province, The data also show the well-known trend

o for potassium to increase in igneous rocks with increasing silica content, The

very low content of potassium in the basic volcanic samples from Indin Lake should
be noted. The much higher content of this element in the basic volcanic samples
from High Lake may, in part, be caused by metasomatism associated with the
formation of the massive sulphide deposit in this area. The lake sediment data

for potassium appear to fairly closely reflect the composition of the surrounding
rocks,

|

7 Potassium in the Surficial Environment, The principal potassium minerals of

b igneous rocks—orthoclase and micas—are relatively stable during weathering,
Examination of the silt fraction of lake sediments from the survey area shows that
there is an appreciable amount of potassium feldspar and micas present in many

& of the samples. Potassium that is released from primary minerals during

weathering is very largely incorporated into clays, although lake and river waters

contain a small amount of potassium in solution,

pl Potassium in Lake Sediments, This Sheet, The Wopmay Fault marks a rather

sharp demarkation in the potassium content of lake sediments, West of the fault,

in the area underlain by granitic rocks of the Great Bear Batholith, potassium
values generally exceed 2,0% K. Within this batholith there is an irregular increase
in potassium content westward to the margins of the map-sheet. The data indicate
that the rocks of the batholith have a rather uneven potassium content, Those near
to and somewhat below the horizontal centre-line of the map-sheet contain low
potassium contents on the evidence of the lake sediment data,

The migmatized terrane to the east of the Wopmay Fault has a lower
content, with much of the area being less than 2,0% K, There are, however, exceptions,
e One of the most interesting of these is on the north part of the belt near Calder River,

i where levels rise to 2,5% or more, These areas also contain higher than average
amounts of lead and zinc,

In the northeastern portion of the map-sheet, underlain by Epworth
sediments, there are.also higher levels of potassium, These values are very likely
related to shales, sandstones and greywacke that are relatively enriched in the
element, Within the Slave Province on the southeastern corner of the map-sheet
the potassium contents are rather variable, Much of this area has contents of 2.0%
K or less, but there are a number of small areas with 2,5% K or greater over
granitic rocks.

* Geological Survey Paper 72-50, contains a detailed description of the experimental
basis for lake sediment sampling in the Shield; the geology and metallogeny of the
region; the organization, methods, and costs of the sampling operation; the methods
of sample analysis and the references for the articles quoted above,
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