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1.0 INTRODUCTION

As of April 2000, GeoSea® is using a Malvern Mastersizer 2000 laser particle sizer for
the grain-size analysis of sediments. This unit is state-of-the-art equipment. It is
extremely accurate, the results are consistent, and it enables the determination of a large
range of particle sizes using a single technique!. A laser particle sizer is also the most
efficient way to analyze the large numbers of samples that are required in Sediment Trend
Analysis. This Appendix describes the methodology used in our laboratory.

2.0 METHODOLOGY

2.1 Malvern Mastersizer 2000 laser particle sizer

The instrument is based op the principle of laser diffraction. Light from a low power
helium-neon laser is used to form a collimated, monochromatic (red) beam of light which
is the analyser beam. The unit also has a solid state blye light source. The shorter

Most techniques to measure grain-size distributiong require sand to be Separated from the finer fractions;
different analytical methods are used for each split (e.g., settling tube and sedigraph) and the two
distributions are then merged together to obtain a complete distribution. Laser analysis does not require
such a split, except when Very coarse materials are present (coarse sand to gravel-sized fractions).
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is assumed, allowing for the characterization of multi-moda] distributions with high
resolution.

2.2 Laboratory technique

sample.

Disaggregation of the sample is achieved by both mechanical stirring and mild ultrasonic
dispersion in the sample dispersion unit3. If material remains on the 1mm sieve then the
weight percent for each of the coarse sizes (-2.0¢ to 0.5¢4; 4.0mm to 0.7mm) is obtained
by dry sieving at 0.5¢ intervals.

2Occasionally we are asked to remove organic matter by peroxide digestion, or carbonates by treatment
with weak acid.

3GeoSea has conducted several experiments concerning the degree of ultrasonic dispersion that is desirable.
If no ultrasonic dispersion is used, fine particles tend to remain as relatively large aggregates producing an

4 (phi) is the unit of measure most commonly used in sediment size distributions where o= —%”;';) .
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Table 1: Grain-size scales for sediments.
U.S. Standard Diameter Diameter Phi Value Wentworth Sediment
Sieve Mesh (mm) (microns) Size Class Type
Number
5 4.00 -2.00
6 3.36 -1.75
7 2.83 -1.50 Granule GRAVEL
8 2.38 -1.25
10 2.00 -1.00
12 1.68 -0.75
14 1.41 -0.50 Very Coarse
16 1.19 -0.25 Sand
18 1.00 0.00
20 0.84 840 0.25
25 0.71 710 0.50 Coarse
30 0.59 590 0.75 Sand
35 0.50 500 1.00
40 0.42 420 1.25
45 0.35 350 1.50 Medium SAND
50 0.30 300 1.75 Sand
60 0.25 250 2.00
70 0.21 210 2.25
80 0.177 177 2.50 Fine
100 0.149 149 275 Sand
120 0.125 125 3.00
140 0.105 105 3.25 T
170 0.088 88 3.50 Very Fine
200 0.074 74 3.75 Sand
230 0.0625 62.5 4.00
270 0.053 53 4.25
325 0.044 44 4.50 Coarse
0.037 37 4.75 Silt
0.031 31 5.00
0.0156 15.6 j 6.00 Medium Silt
0.0078 7.8 7.00 Fine Silt
0.0039 3.9 8.00 Very Fine Siit MUD
0.002 2 9.00
0.00098 0.98 10.00
0.00049 0.49 11.00 Clay*
0.00024 0.24 12.00
0.00012 0.12 13.00
0.00006 0.06 14.00

(* The Clay/Silt boundary is sometimes taken at

2 microns, or 9 phi.)
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2.3 Merge method

GeoSea has developed software that allows the dry-sieved weights and measurements
from the laser unit to be merged into a final distribution within the range of -2.0¢ to 154,
In size bins of equal width (0.5 ¢) in ¢-space. The results from the Mastersizer 2000
consist of a set of 52 size bins, where the bin width is inversely proportional to the mean
particle size in the bin, with the percentage of material in each bin. A summary of the
merging process follows:

(1) Sieve data

2.4 Presentation of Results

Size distribution data are generally provided as both hard copy (Table 2) and as a PC
computer file. The file format is as comma-separated ASCII values (*.csv) in which the
data for each sample are contained in a single line. The first line in the file defines the

variables and the phi scale, and is followed by the weight percentages for the samples.

requested, plots of each sample showing its histogram and cumulative curve in both phi
and micron units.
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Table 2: Grain-Size Analysis Data
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