Field methods 

Three stratigraphic sections from the area were examined in order to determine the relationship between the erosional record, established by ice-flow measurements, and the preserved depositional record.  Section 99-30M-A is located in the 30-Mile Lake map sheet (NTS 65P) and sections 99-KR-A and 99-KR-B in the MacQuoid Lake map sheet (NTS 55M) (locations on 1:200 000 scale ice-flow maps).  All sections were exposed in river valleys, primarily through fluvial erosion.  Section 99-30M-A is approximately 3 m high, while the sections on the Kazan River, 99-KR-A and 99-KR-B, are 16 m and 12 m, respectively (see photos and graphic logs shown with data presentation for each section).  All sections were photographed, cleaned and examined in detail before sampling.  Samples were taken at approximately 50 cm intervals, or where visual examination suggested marked facies and/or compositional changes (see section data for sample descriptions).  Fabrics were measured in distinctive till units by recording the pebble lithology, the length of the a, b, and c-axis and the dip and direction of dip of the a-axis of approximately 20-25 prolate pebbles.  The data was plotted using Spheristat© and the results of the fabrics are given for each section (see section data).

Analytical Procedures

Sample preparation and analytical methods for sediment samples are summarized below.  One sub-sample (approximately 3 kg) was air-dried and dry-sieved using a stainless steel 230 mesh screen to obtain the <0.063mm fraction for geochemical analyses, organic carbon content and organic carbon/carbonate content.  The remainder of the sample was wet-sieved to isolate the 4-8 mm fraction for pebble composition analysis. Approximately 0.5 kg of the original sample was used for grain size analyses; a fourth sub-sample was archived. The results of all analyses are summarized in the data tables for each measured section.

Geochemical analyses - Approximately 1g of the <0.063mm (silt plus clay sized) fraction was analyzed using ICP-AES (inductively coupled plasma atomic emission spectrometry) after nitric-aqua regia digestion. In addition, the organic carbon content was determined using the loss-on-ignition method (Sheldrick, 1984). 

The quality of geochemical data was monitored using duplicates of submitted field samples and standard reference material. The duplicate samples were chosen based on the amount of material available after laboratory preparation and were given different sample numbers from originals. The internal laboratory standard has been used for many years at the Geological Survey to monitor analytical variability between submissions and ensure year-to-year consistency in results. Control samples, both standards and duplicates, constitute approximately 5% of the batch.  Analytical results of duplicate samples and standard reference material for the <0.063 mm sized fractions are given in Table 1. 

Organic Carbon-Carbonate content – The proportion of carbon in organic and inorganic (carbonate) forms was determined using the LECO CR-412 Carbon Analyzer.  The <0.063 mm fraction of the sample is combusted at high temperatures where carbon compounds are burned and released as carbon dioxide gas, which is measured with an infrared detector.  The proportion of organic carbon is based on carbon released at 840oC, total carbon at 1350oC, and ‘inorganic’ carbon is estimated from the weight difference between the two.

Grain size analyses - The relative proportion of sand, silt and clay (<0.002mm) was determined by passing approximately 300 g of dried sample through a sieve stack to determine the percentage of each component finer than 2 mm.  In a separate step, a Particle Size Analyzer (PSA) (Lecotrac LT-100) was used to determine the proportions of silt and clay-sized material.  

Lithological analyses - The number percent of the various lithologies comprising the pebble fraction (4-8 mm) of diamicton samples was determined by visual counts of 300 pebbles (maximum).  Pebble lithologies were broadly divided into three groups, which were subdivided into more specific rock types. Criteria used to establish subdivisions are summarized in Table 2. 
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