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INTRODUCTION

Peat and associated materials were sampled over a portion of the Athabasca
Basin-Wollaston Metasedimentary Belt (designated as the NEA-IAEA Test Area)
during June, 1980. Detailed sampling was carried out over both Canadian
Occidental Petroleum Ltd.'s McLean deposits and Canada Wide Mine's Midwest
deposit at McMahon Lake. Additional sampling was carried out on a regional
traverse from McMahon Lake to Wollaston Lake. The peat survey was co-ordinated
with the basal till survey of V.J. Sopuck (Saskatchewan Research Council) and the
vegetation survey of Dunn (198la, b). A total of 917 peat, surface organic
materials (humus, Labrador tea and Sphagnum moss), and inorganic clastic
sediments and, 353 interstitial waters squeezed from the peats, were obtained

during the surveys.

This geochemical survey was designed to determine the distribution patterns
of uranium and associated elements in peat in order to test the response of this
sample medium to typical geological and environmental influences within the
surveyed portion of the Athabasca Basin-Wollaston and Mudjatik Domains, and to
compare the response of this medium to that of lake waters and sediments

collected and described previously (Coker and Dunn, 1981).

SAMPLING TECHNIQUES AND ANALYTICAL PROCEDURES
Sample Collection

During the survey two sampling situations arose. The first involved sites
outside of bogs where only a sample of either organic litter and/or Sphagnum moss
directly over boulders and/or glacial drift could be collected. The second were
sites in bogs where a pit was dug to the permafrost table (0.2-0.4 m) below which a

continous core was recovered using a frozen ground coring kit consisting of a



Stihl 4303, hand-held gas-powered auger adapted to a modified CRREL (3 inch

inside diameter) core barrel (Veillette and Nixon, 1980).

The surface Sphagnum, cored frozen peat and inorganic clastic sediments
(alluvium, colluvium, fluvial sand, till) were collected from the cores and classified
and separated on the basis of textural, compositional, and colour differences. A
sample of Labrador tea (Ledurn groenlandicum) was collected from growing plants
at a few sites. All samples were sealed in plastic bags and shipped to the

laboratory for later preparation and analyses.

Sample Preparation

The interstitial waters of selected thawed peat cores were squeezed out and
filtered (0.45 um). The filtered waters were stored in polyethylene bottles and

retained for analyses.

Samples of peat, other organic materials and inorganic clastic sediments
were transferred to kraft paper bags and air-dried. Organic-rich materials were
ground with a mortar and pestle to less than 80-mesh (180 pm) size. The inorganic
clastic sediments were sieved through an 80-mesh sieve to obtain the minus
80-mesh fraction. Clay-sized (<2 um) material was extracted from till samples by

centifugation and decantation (samples 741 801214 to 228 only).

Analyses

Analyses of samples for Zn, Cu, Pb, Ni, Co, Fe, Mn, Mo, V, As, and loss-on-
ignition (LOI) were carried out by Bondar-Clegg and Co. Ltd., Ottawa and for U by

Atomic Energy of Canada Limited, Ottawa.

A I g sample of minus 80-mesh peat, other organic materials or inorganic

clastic sediments was digested in a test tube with 6 mL of 4M HNO;-IM HC!




overnight. The test tube was then immersed in a hot water bath at room
temperature and brought up to, and held at 90°C 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, Mo, Pb, Ni, and Co
were determined by atomic absorption spectroscopy using an air-acetylene flame.
Analyses for the last three elements were carried out using simultaneous,
automatic background correction. The content of V was determined by atomic

absorption spectroscopy using a nitrous oxide-acetylene flame.

Arsenic was determined colorimetrically using silver diethyldithiocarbamate.
Decomposition was accomplished by heating a 1 g sample with 20 mL of 6M HC1 at

90°C for 1.5 hours. Colorimetric measurements were made at 520 nm.

A 500 mg sample was decomposed in 1.5 mL conc. HNOj3 at 90°C for
30 minutes, then 0.5 mL conc. HCl was added and the digestion 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.
Molybdenum was estimated by direct aspiration of the sample solution into the

nitrous oxide-acetylene flame of an atomic absorption spectrophotometer.

The relative organic content of the samples, after being dried overnight
at 105°C, was estimated by loss-on-ignition (LOI) during a three hour time-

temperature controlled rise to 450°C.

Analyses of the samples for U was carried out by Atomic Energy of Canada
Ltd. Uranium was determined by a method of neutron activation with delayed
neutron counting. A 1 g sample was weighed into a 7 gram polyethylene vial,
capped and sealed. Irradiation was provided by the "Slowpoke" reactor with an
operating flux of 10'? neutrons/sq cm/sec. The samples were pneurnatically

transferred from and automatic loader to the reactor where each sample was



irradiated for 60 seconds.  After irradiation, each sample was transferred
pneumatically to the counting facility where after a 10 second delay the sample
was counted for 60 seconds with six BF3 detector tubes embedded in paraffin.
Calibration was carried out a minimum of twice a day using materials of known

uranium concentration.

All other analytical work was carried out in the laboratories of the Resource
Geochemistry Subdivision, Resource Geophysics and Geochemistry Division,

Geological Survey of Canada.

The fluorometric method of analysis was used to determine the uranium

content of the interstitial waters.

The pH, conductivity, F~ content (by selective-ion electrode), alkalinity, and
organic carbon content (estimated using the Barnstead Organic Carbon Analyzer)

of the interstitial waters were also measured.

3.

The interstitial waters were analyzed for the common anions, F~, Cl7, Poq,

NQ‘; and SOi’utilizing the Dionex system.

Evaluation of quality of the analytical data was based on a blind duplicate
and reference control sample system. Each of these sample types was present on a
random 5 per cent frequency basis. In each block of 20 samples there were
18 routine field samples, one blind duplicate, and one reference control sample.
The blind duplicate is a split of one of the 18 field samples and the reference
control 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
Sample Location Maps
There are three sample location maps for the survey area:

MAP 1: NEA-IAEA ATHABASCA BASIN - WOLLASTON LAKE TEST AREA
PEAT SAMPLE LOCATION MAP
MAP Z: McLEAN LAKE DETAILED SURVEY
PEAT SAMPLE LOCATION MAP
MAP 3: McMAHON LAKE DETAILED SURVEY

PEAT SAMPLE LOCATION MAP

The overall survey area is illustrated on Map 1 which shows: the locations of the
regional traverse sample sites; and, the locations of the detailed surveys at
McLean Lake and McMahon Lake. The sample sites for the detailed surveys at

McLean Lake and McMahon Lake are shown on Maps 2 and 3 respectively.

Sample sites are indicated by a dot on each of the three maps. The sample
number(s) are given adjacent to the dot unless crowding occurred in which case
there is a reference number beside the dot and the sample number(s) are listed
elsewhere on the map. Each sample number consists of a National Topographic
System (NTS) designation (64L, 74l as indicated on the maps) and a six digit
number. Because the first three digits of the six digit number are constant
(i.e. 801 = year, 1980, and sample type, | = peat and associated materials) only the
significant digits within the last three digits of the six digit number are plotted on
the maps (i.e. 801002=2, 801028=28, and 801342=342). The sample number for both
the peat sample and derived interstitial water sample, when obtained, are the same

at each site,

The Universal Transverse Mercator (UTM) grid coordinates (metres

north, MN and metres east, ME) are indicated on the border of Map 1. Map 1 is at



a scale of 1:50 000. The existing company grids used for the detailed surveys at
McLean and McMahon Lakes are shown on Maps 2 and 3 at a scale of | inch =

400 feet.

Peat, Surface Organic Materials and Inorganic Clastic Sediments -

Geochemical Data

Peat, surface organic material and inorganic clastic sediment geochemical
data are listed in Appendix . An explanation of coding utilized on the data listing

is provided below.

MAP SHEET - National  Topographic  System (NTS), lettered
quadrangle (1:250,000 designation, i.e., 64L, 741).

SAMPLE NUMBER -  Six digit sample number (only the significant digits
within the last three digits are plotted on the sample
location maps).

UTM COORDINATES -Universal Transverse Mercator (UTM) Coordinate

Systern.
(a) ZONE - Zone
(b) EAST - Easting (metres)
(c) NORTH - Northing (metres)

In the case of the detailed surveys at McLean Lake
and McMahon Lake only the UTM's for the centre of
the grids are given. The exact locations of the
sample sites are given relative to the existing
company grids (see GRID LOCATION).

GRID LOCATION - Company grid system in 100's of feet.




SAMPLE TYPE -

SAMPLE DEPTH -

The nature of the peat, surface organic materials and

inorganic clastic sediments collected are classified

as:

30 Podzolic soil - undifferentiated

0 Orgamce material - undifferentiated (i.e. thin
organic litter over boulders/glacial material)

71 Peat - fibrison

72 Peat - mesisol

73  Peat - humisol

85 Colluvium

86  Alluvium

90 Labrador tea

Depth to top of the sample recorded to nearest

centimetre.

SAMPLE THICKNESS -Thickness of the sampled interval recorded to the

SOIL HORIZON -

nearest centimetre.

The soil horizon is recorded using a standard code:

United States Canada
0 AOO L or L-H
1 AO F
2 Ai H or Ah
3 Az Ae
4 AB AB
5 B1 BA
6 BZ Bf or Bt
7 B»3 BC



COLOUR - The colour of the material sampled is coded as
follows:
0 White
| Buff

2 Yellow, yellow-brown

3 Orange, orange-brown

4  Qlive
5 Red
6 Brown

7 Dark Brown

& Black
9 Grey
u - Uranium in parts per million (<0.10 = 0.05)*
ZN - Zinc in parts per million (<2 = 1)
CU -  Copper in parts per million (<2 = 1)
PB -  Lead in parts per million (<2 = 1)
NI -  Nickel in parts per million (<2 = 1)
CO -~  Cobalt in parts per million (<2 = 1)
FE - Iron in percent (<0.02 = 0.0])
MN - Manganese in parts per million (<2 = ])
MO -  Molybdenum in parts per million (<2 = [)
V - Vanadium in parts per million (<2 = 1)
AS - Arsenic in parts per million (<2 = ])
LOI -  Loss-on-ignition in percentage (<1.0 = 0.5)

* Values in brackets equal the actual detection limit value and the one-half

detection limit value recorded.



Interstitial Peat Waters - Geochemical Data

In a selected number of cases the interstitial waters were squeezed from the
peats, filtered and analyzed. The geochemical data for the interstitial waters are
listed in Appendix 2. An explanation of coding utilized on the data listing is

provided below:

MAP SHEET Explanation the same as described for Peat,

to Surface Organic Materials and Inorganic Clastic
COLOUR Sediments
U - Uranium in parts per billion (<0,10=0.05)*
COND - Conductivity in micromhos per centimetre (<2=1)
PH - Hydrogen ion activity - pH
CACO3 - Calcium carbonate in parts per million (<1.0=0.5)
HCO3 - Bicarbonate in parts per million (<0.5=0.3)
ORG-C - » Organic carbon content in parts per million (<1.0=0.5)
F - Fluoride (F7) in parts per million (<25=12)
CL - Chloride (Cl") in parts per million (<0.5=0.2)
POY - Phosphate (PO} in parts per million (<0.2=0.1)
NO3 - Nitrate (NO;) in parts per million (<0.2=0.1)
SO4 - Sulphate (SOZ)' in parts per million (<0.2=0.1)

*  Values in brackets equal the actual detection limit value the and one-half

detection limit value recorded.
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