PROGRAM DOCUMENTATION

Program Name:    grainsize.xls
Version:   1.0 

Type:   Excel Spreadsheet
Purpose: This spreadsheet will perform the calculations necessary to obtain a normalized phi distribution from 11 phi through -5 phi using the weights of sand and gravel phi sizes and volume percentages of silt and clay phi sizes obtained during grain-size analysis.
Operating System:   Windows 95/98/ME/NT/2000/XP

Although this file will function under a Macintosh operating system, it serves as an input file for a program that has not been compiled to work under that system.

Program Category:   Data processing

Input: Gross wet and dry sample weights (g), beaker weight (g), salinity (ppt), shell/organic material weight (g; to be subtracted from sample weight, if desired), weight of sand and gravel phi classes (g; from 0 phi to 4 phi and -1 phi to -5 phi), percentages (weight or volume cumulative frequency %) of fine phi classes (5 phi to 11 phi). 
Output: Normalized frequency percentages of 11 phi through -5 phi size classes, formatted to be copied and pasted into GSSTAT_INPUT.csv, a comma-delimited ASCII file to be used as an input for GSSTAT, a program that generates statistics for grain-size data. 
Usage:  This Excel spreadsheet will calculate a normalized frequency percent phi distribution from 11 phi to -5 phi after filling in the spreadsheet as follows:
1. In Excel, open the “grainsize.xls” file.

2. Enter data into the following cells, using consistent units of weight:

a. Cell E1, gross wet weight of the sample in beaker

b. Cell E2, empty beaker weight

c. Cell E5, gross dry weight of the sample in beaker

d. Cell E10, adjust salt percentage, if known, so the weight of the salt in the water can be subtracted from the dry weight of the sample to obtain a corrected weight, default set to 0.035 for seawater
e. Cell E18, enter gross coarse weight of sample in beaker after fines have been sieved off

f. Cell E20, if desired, enter weight of shells or organic material to be subtracted from the sample

g. Cell B15, enter weight of 0 phi split (do not include beaker weight)

h. Cell B16, enter weight of 1 phi split (do not include beaker weight)

i. Cell B17, enter weight of 2 phi split (do not include beaker weight)

j. Cell B18, enter weight of 3 phi split (do not include beaker weight)

k. Cell B19, enter weight of 4 phi split (do not include beaker weight)

l. Cell B23, enter weight of -1 phi split (do not include beaker weight)

m. Cell B24, enter weight of -2 phi split (do not include beaker weight)

n. Cell B25, enter weight of -3 phi split (do not include beaker weight)

o. Cell B26, enter weight of -4 phi split (do not include beaker weight)

p. Cell B27, enter weight of -5 phi split (do not include beaker weight)

q. Cell E34, enter cumulative frequency % less than 0.5 micron diameter

r. Cell E35, enter cumulative frequency % less than 1 micron diameter

s. Cell E36, enter cumulative frequency % less than 2 micron diameter

t. Cell E37, enter cumulative frequency % less than 4 micron diameter

u. Cell E38, enter cumulative frequency % less than 8 micron diameter

v. Cell E39, enter cumulative frequency % less than 16 micron diameter

w. Cell E40, enter cumulative frequency % less than 31 micron diameter

x. Cell E41, enter cumulative frequency % less than 63 micron diameter

y. Cell E42, enter cumulative frequency % less than 125 micron diameter

z. Steps q-y can be skipped if using frequency volume percent of fines, in which case frequency % of 11 phi should be entered in cell G34, 10 phi in G35, 9 phi in G36, 8 phi in G37, 7 phi in G38, 6 phi in G39, and 5 phi in G40

3. Normalized phi percentages will be calculated based on the data entered in the above steps and will be displayed from 11 phi to -5 phi in cells B49 to R49. The calculations normalize the percentages in each phi class in the gravel, sand, and fines categories based on conversion factors calculated in cells B43, B44, and B45. Data in cells B49 to R49 should be reviewed for accuracy. 

4. If input data are from pipette analyses, the 11 phi value represents all material of 11 phi and finer. The 63-125 micron value is allowed because Coulter Counters measure volume rather than nominal diameter.

5. The data in cells B49 to R49 can be copied and pasted (paste special--select values) into a comma-delimited ASCII file (such as GSSTAT_INPUT.csv) to be used as an input for GSSTAT in order to obtain statistics on the grain-size distribution.

6. Other sheets within this Excel spreadsheet allow users to: 1) Calculate percent calcium carbonate; 2) Convert ¼ phi weights within the sand and gravel fractions into frequency percents, and whole-phi weights and frequency percents; 3) convert ¼ phi weights into whole-phi weights and calculates net coarse, sand, and gravel weights; and 4) normalize phi distributions where no salt correction is necessary (e.g., freshwater samples).

Disclaimer:  This spreadsheet has been approved for release and publication by the USGS. Although it has been subjected to rigorous review and is substantially complete, the USGS reserves the right to revise it pursuant to further analysis and review. Furthermore, it is released on condition that neither the U.S. Government, the Department of the Interior, nor the USGS, nor any of their employees, contractors, or subcontractors, make any warranty, express or implied, nor assume any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, nor represent that its use would not infringe on privately owned rights.
Author:   K. McMullen, USGS, 384 Woods Hole Road, Woods Hole, MA 02543, kmcmullen@usgs.gov; (508) 457-2277
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