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A method for determining the grain size distribution of clastic particles typically between 1.0 mm and 0.062 mm (from coarse silt to coarse sand) – a relatively accurate method for determining depositional hydrology and for refining sedimentary environments.

Population dynamics – Random sample is critical to statistically evaluate the sample with respect to the whole population

Gaussian (or normal) distribution – frequency curve

Mean (() – the center or central tendency of the distribution

Standard deviation (() – the variation or dispersion of measurements around the mean


68% within one standard deviation; 95% within two standard deviations ergo, the larger the standard deviation, the less well sorted the sand, the lower the height of the normal frequency curve.
Grain size analyses typically plotted as histograms, cumulative curves or frequency curves

Average size: median, mode, mean. All of these values are a function of size range of available materials and amount of energy imparted to the sediments, which depends on current velocity or turbulence of the transporting medium. 

Mean size – The arithmetic average value. A quick graphical definition is (P84+P16)/2

Median size – The P50 value, meaning the value directly in the middle of a grain-size distribution, or the value above and below which 50% of the data lie.

Mode – the most common value (defines distribution).

Standard Deviation – a measure of the dispersion around the mean. A quick graphical definition is (P84-P16)/2

Sorting – depends on size range of the material supplied to the environment, type of deposition, and current characteristics, and also time. Sorting is calculated by the following equation

So =   Q1/Q3
Where Q1 and Q3  represent the grain size (in mm or phi size) of the 1st and 3rd quartiles of a grain-size distribution. The closer together those values, the closer sorting is to 1. The farther apart, the larger the value of So gets.

Skewness and kurtosis also important parameters that tell how closely the grain size distribution approaches the normal Gaussian probability curve


skewness – asymmetry of the distribution


kurtosis – peakedness of the distribution



excessively peaked (leptokurtic)



excessively flat (platykurtic)

The Phi scale


Grain-size hydraulics are a function of the diameter (d) squared. As such, a useful grain-size comparison involves log2 of the grain size. Krumbein (1936) used this information to developed the phi scale.

phi (() = - log2d (where d is the diameter in mm)


It is important to remember that as grain-size gets smaller, phi gets bigger.
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Grain Shape


Still very much terra incognita, grain shape has the potential to tell us volumes about sedimentary transport history, provenance, and depositional environments. There are several standard measures of grain shape.

Sphericity


 This parameter defines how well a grain matches a sphere of equivalent volume. This turns out to be very tough to calculate. Zingg (1935) came up with a useful way of characterizing sphericity quickly by comparing the long, intermediate, and short axes of large grains. The ratios of these axes could be compared to each other on a simple plot (Zingg diagram).
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Roundness


Angularity and roundness are different than sphericity or obliquity. They are an attempt to characterize the roughness of a grain. The official definition compares the average radius of corners and edges vs. the radius of the maximum circumscribing sphere. This is also very tough to calculate. Powers (1953) came up with a quick and dirty visual classification still used today.
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