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Pipette and Sieve Grain Size Analysis:  
Detailed Instructions (2004) for a 20 Sample Run 

[Procedure based upon Coventry and Fett (1979)] 
 
Many days before analysis (preferably right after sediment collection) 
 
1) Place your sediment samples in foam or aluminum bowls to dry. In order to avoid mixing 
specimens, label each bowl with the sample number you used when collecting them in the field. 
Place enough sediment in the bowls to produce 20 to 30 grams of dried material. Remove any 
obvious plant/wood fragments before starting to dry your samples, but try to avoid removing 
sediment with the detritus. If your sediment is very organic rich (e.g., > 15% organic), consider 
oxidizing the sediment samples before doing grain size. (See item 2 below). [20 minute prep 
time required for this stage] 
 
All sediment samples must be dry before you do your analyses. It would be best if you started 
drying them right after you get back from the field. A low temperature drying oven (i.e., < 50 ºC) 
may also be used to speed up the drying process, but use it expeditiously. Baked clay is almost 
impossible to disaggregate. 
 
2) If your sediment contains a lot of fine organic material (stuff that can’t be easily removed), you 
might want to soak it in 30% hydrogen peroxide solution before doing grain size analysis. This 
will oxidize the organics. As a general rule, oxidization should only be done if the sediment is 
dominantly silt and clay and black in colour. Estuarine mud (e.g., Weeks Bay, Mobile Bay) 
contains less than 6% organic material and does not have to be oxidized before grain size 
analysis. If you elect to soak your sediment in H2O2 solution, allow 2 days for oxidation to finish. 
Carefully decant the excess solution before allowing the samples to air dry. H2O2 solution can 
burn exposed skin. Wear proper safety gear when using it (protective glasses, lab coats) 
 
Three days before analysis (after samples have completely dried) 
 
1) Move the bowls containing your samples to the bench containing the analytical balance. From 
the storage cabinet, obtain a box of plastic shaker bottles. There should be 5 boxes, each 
containing 20 shaker bottles in the cabinet. Should you select the box identified Run 1, the shaker 
bottles are labeled A-1, B-1, C-1, D-1… T-1. In the Run 2 box, the 20 shaker bottles are labeled 
A-2, B-2,C-2, D-2… T-2 etc. Arrange the 20 bottles from the specific run that you are doing in a 
row beside the balance1. Carefully and separately weigh out some sample from each of the bowls. 
For sand-rich samples, extract 10-15 g, but for clay-rich samples, extract no more than 10 g. 
Transfer the weighed sediment into one of the labeled shaker bottles and record its weight in the 
appropriate space on a raw data entry sheet (see figure 1). Be careful to record the weight in the 
correct space. The first sample of your run should be placed in shaker bottle A-1 and the last in 
shaker bottle T-1 if you grabbed the run 1 box.  
 
2) Once all of your samples have been transferred to the shaker bottles, add 10 ml of 10% sodium 
hexametaphosphate solution and about 100 ml of distilled or RO (reverse osmosis) water to each 
bottle. The bottles should be approximately half full. Add a cap to each bottle, secure it (make 
sure  

                                                           
1 Use fewer containers if you are doing less than twenty samples, but always start your labeling at A. For a 
5 sample run, you would label your bowls A, B, C, D and E. 
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Figure 1: Raw data entry sheet 
 
 
it’s a water-tight fit) and place the bottles on the bench containing the shaker device. Allow the 
shaker bottles to sit overnight (or a minimum 8 hours). You are done for the day. [30 minute 
prep time for this stage]. 
 
Two days before analysis 
 
1) Transfer the bottles to the two lowest shelves of the shaker device. Turn it on and leave the 
samples to shake for a minimum of 8 hours (or overnight). [ 5 minutes prep time for this stage]] 
 
One day before analysis 
 
1) There are a couple of things that you need to do today. First of all, stop the shaker device and 
move the 20 bottles to the bench closest to the settling columns. You will need to transfer each of 
the mixed samples to one of the columns. Sample A-1 should go into column A, B-1 should go 
into column B and so on. Be sure to transfer all of the sample to the column. Failure to do this 
will result in a significant error. Rinse each shaker bottle thoroughly and visually check that all of 
the sediment has been transferred. Add distilled/RO water to just below the 1000 ml mark (about 
1 cm below the line). Place the filled settling columns adjacent to the magnetic filter holders and 
allow them to sit overnight. This is to check for flocculation of clay particles. 
 
2) Next extract 2 pieces of 47mm glass filter paper for each grain size sample to be analyzed from 
the filter supply drawer beneath the analytical balance. For those of you doing especially 
quantitative work, extract 2 more pieces that will be used to determine the weight of the 
dispersing agents. Get two cookie sheets and place 20 pieces of filter paper on each sheet. On the 
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first cookie sheet, mark the edge of each filter paper with the appropriate sample numer (A-1, B-
1, C-1 etc.), followed by an S (i.e., A-1S, B-1S, C-1s etc.) These papers will be used to determine 
the silt content of your samples. The 20 filter papers on the other cookie sheet will be labeled A-
1C, B-1C, C-1C etc. and will be used to determine sediment clay content. If used, mark the 
additional 2 pieces of filter paper blank-1 and blank2∗ [50 minutes prep time for this stage] 
 
 
 
 
         A-1S 

use a fine-tipped permanent ink pen (red for silt, black for clay) 
                                         (water soluble ink will run when wet) 

 
 
 
 
         A-1C 
 
Place all pieces of filter paper in a low temperature drying oven for 1 to 2 hours. Weigh each 
piece of filter paper to 4 decimal places and record these data on the raw data grain size sheets. 
 
Day of Analysis 
 
1) Remove the silt filter papers from the oven. Weigh each piece of filter paper to 4 decimal 
places and record these data on the grain size sheets. 
 
2) Check for flocculation in each settling column. If none is observed, you can proceed to step 4. 
If flocculation has occurred, go to step three.  
 
3) If flocculation has occurred, add an additional 10 ml of 10% sodium hexametaphosphate 
solution to the column. Agitate and let sit for 2 hours. Check for flocculation again. Repeat the 
process until flocculation ceases or you have filled the settling column to the 1000 ml mark. If the 
latter occurs before the former, you are pretty much screwed.  
 
4) Add distilled/RO water to the 1000 ml line in each column. 
 
5) When you are ready to go, measure the temperature of the sediment-water mixture in one or 
two of the columns. This is an important step as the mean temperature will determine which 
sampling protocol you use. Record the measured temperature, date and your initials in the 
appropriate spaces on the raw data form. Select the correct sampling protocol sheet from the stack 
above the settling columns. You are now ready for the complex part of the procedure. 
 

                                                           
∗ The weight of any dispersing agent absorbed onto the filter paper must also be determined for every grain 
size run you do. Add 10 ml of sodium hexametaphosphate to two beakers each containing 990ml of 
purified water. Place the two marked pieces of filter paper in the magnetic filter assemblies. Extract a 10 ml 
aliquot from each beaker and run these through the filter under vacuum. Dry the filter papers at 50EC for 1 
to 3 hours then weigh them. The mean difference between the pre and post filtered  weights will give you 
the amount of absorbed dispersing agent 
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6) This grain size analysis technique requires you to extract sediment solution samples with a 10 
ml pipette.  Important: You must be precise and be exact with your timing and depth of 
extraction. There is a learning curve associated with this technique and you may make one or 
more mistakes the first time through it. If you make a mistake, start over. The following gives a 
brief run-down of the procedure to be used here. 
 

At the appropriate time specified in the sampling protocol you determined based 
upon temperature, extract exactly 10 ml from the settling column. For example, if 
the water temperature is 23EC, you would extract a sample at 4 minutes and 28 
seconds after initial agitation. For the first sampling, extract the 10 ml aliquot from 
exactly 10 cm water depth.  This sample will be used to determine the silt + clay 
fraction. The solution must be re-agitated for 15 seconds following the extraction 
of the first 10 ml aliquot. At 5 hours and 36 minutes following the second 
agitation, a second 10 ml aliquot will be extracted from exactly 7.5 cm water 
depth. This will be used to determine the clay fraction. 

 
7) Once you are ready to go, set the desk clock to 11:58:00. At or before 11:59:45, agitate the 
first sediment-water solution with the custom-made, patented What’s-it stirer. Stop at exactly 
12:00:00. You have now engaged the enemy; follow the proper protocol and may the data be 
with you! 
 
8) Just before the first sample extraction time (say 20 seconds before), place the appropriate filter 
paper on the magnetic holder and turn on the vacuum pump. Prepare to extract your first aliquot 
by putting the pipette in the column and your finger on the quick extraction wheel on the green 
pipette holder. Watch the clock not the pipette. Extract the first 10 ml aliquot from a 10 cm 
water depth at the appropriate time and transfer the mixture to the waiting filter paper. Push the 
white bar on the pipette holder to discharge the fluid-sediment mixture, but don’t be too 
energetic. If you push too hard, you can blast a hole in the filter paper. This is bad as you will 
loose sediment and gain a huge error. It should take you 5-10 seconds to transfer the sediment to 
the filter paper. When the water has completely passed through the filter paper (only damp 
sediment will be left), transfer the filter paper back onto the cookie tray. Use the tweezers to do 
this. Avoid touching the sediment on the filter paper during this stage. Place the next piece of 
filter paper on the magnetic holder in preparation for the next extraction. Note: do not place new 
filter papers on the filter holders if you are still sucking samples. You will lose vacuum and 
water will not pass through the filter papers. 
 
9) Re-agitate the sediment suspension at the appropriate time. 
 
10) Repeat process for remaining columns. 
 
11) Once all of the columns have had the silt fractions extracted and all of the silt filter papers are 
on the cookie sheet, put the cookie sheet in a low temperature drying oven. Dry at 50ºC for 1 to 2 
hours.  
 
12) Remove the dried silt filter papers from the oven. Individually weigh them and transfer these 
data to the appropriate spaces on the raw data entry sheet. Remove the clay filter papers from the 
oven and weigh them too. 
13) Approximately 6 hours after you started the run, it will be necessary for you to repeat the 
extraction process for the clay fraction of the samples. Be sure to extract the second 10 ml aliquot 
from a depth of 7.5 cm at the appropriate times indicated on the protocol sheet. Repeat steps 8, 10 
and 12 for the clay fractions. 
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14) Wash the remaining sediment through a 63 :m sieve and transfer the retained fraction to 
aluminium trays. Dry the sand fractions in a moderate heat drying oven (80ºC). [200 minutes 
analysis in two 100 minute runs approximately 6 hours apart required for this stage) 
 
Day after analysis 
 
1) First of all, weigh the clay filter papers from the previous day.  
 
2) Then remove the dried coarse sediment samples out of the moderate heat drying oven and run 
each through a standard Rotap equipped with 8 inch diameter 2.00mm, 1.00mm 500:m, 250:m, 
125:m and 63:m sieves or 3 inch diameter multiple sieve sets. Weigh each fraction and transfer 
these data to the raw data record sheet(s).Make a note of the mineralogy of the sand grains for 
each size fraction. The majority of the grains will probably be quartz or some other silicate like 
muscovite, but you might also encounter a lot of shells or wood/plant fragments, or occasionally, 
small clumps of unbroken clay. Indicate the dominant mineralogy for each size fraction beside 
the weight retained for each sieve on the raw data entry sheets (e.g., Q-quartz; M-muscovite; U-
unbroken clumps of clay; W-wood). If you see mixed components (e.g., wood and quartz), use 
more than one letter and put the letters in order of decreasing abundance. For example, the 
symbols Q,W indicate that quartz is the dominant mineralogy and wood fragments are 
subordinate. [120 minutes or more required for this stage] 
 
11) Enter these data in the appropriate Excel spread sheet. 
 

Data Entry 
Data entry is simple because the Excel package that you will be using contains the same page as 
the raw data sheet that you wrote all of your weights on; however, before you get started, make 
sure that you have the most current version available (4.0 or later). The package consists of 7 
associated spreadsheets. For grain size, all of your data entry will be on the first spreadsheet. It 
will probably take you only 10 minutes to enter the data into this spreadsheet, but take another 5 
minutes to make sure that you have not transposed any numbers or made any other mistakes 
during the data entry process. 
 
For the sieve data, do not enter any of the letters that you used to identify mineralogy. Enter only 
the weights. If any of your weight tractions contained only wood or plant material, now would be 
a good time to modify your data to remove these components from your analyses. Wood floats 
and as such, its presence in the sieve tractions is not indicative of depositional energy. For sieve 
tractions containing only wood, enter 0 instead of the weight of the wood and remove the weight 
of the wood from the sample dry weight on the data entry sheet. For example. If your sample 
originally weighed 10.0000 g and you had 0.5 grams of wood in the 2 mm sieve, you would enter 
0 grams in the 2 mm sieve space and change the sample dry weight to 9.5000 grams. If you also 
had only wood in the 1 mm traction (say 0.25 g), then you would enter 0 grams in the 2 mm and 1 
mm tractions and modify the sample weight down to 9.2500 g. Do not do this modification if the 
sieve traction contained quartz or micas with the wood. 
 

Data Processing 
There isn't much that you have to do; the grain size software does all of the hard stuff. The data 
processing takes place on the second page of the first spreadsheet. Check to see there are any 
obvious errors (e.g., negative percentages). Major errors are usually due to data entry glitches. I 
once had a sample that calculated out as having -125% silt. The problem was a simple one: I 
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forgot a decimal point in one of my filter paper weights. Another time, I accidentally used a 
comma instead of a decimal point. If all of your data is correct, but you still have an error, it may 
be due to very low silt/clay content. The balance has an inherent error of about +/- 0.0005 g. If 
your sample contains very low silt or clay (e.g. less than 0.5%), you may find that your filter 
paper(s) weighed less after filtration than before filtration. This is not real; it's just due to the error 
in the balance. 
 
The third spreadsheet contains the grain size histograms for your analyses. The fourth spreadsheet 
is a ternary plot that you can use to name the grain size of your samples. It is designed to be used 
with two plastic overlay sheets. One is Shepard's (1954) classification. The other is Folk's (also 
1954). Once you identify the type of sediment (Shepard's and/or Folk's) enter the appropriate 
code in the spaces available on the second page of the first spreadsheet. 
 
The last three spreadsheets are used for data processing of for transferring data to other graphic 
programs. 
 
The second spreadsheet is used for organic carbon determination. Refer to another section of this 
guide for the procedures necessary for organic carbon determination. 
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Attachments 1: Processed Examples 
 

1) Data Sheets 
2) Histograms 
3) Ternary Plot 
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Attachments 2 
 

1) Blank Raw Data Entry Sheet 
2) Analysis Time Charts 
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Temperature 19°C: Samples A-J (Part 1 of 2 Sheets) 
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Temperature 19°C: Samples K-T (Part 2 of 2 Sheets) 



 17

Temperature 20°C: Samples A-J (Part 1 of 2 Sheets) 
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Temperature 20°C: Samples K-T (Part 2 of 2 Sheets) 
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Temperature 21°C: Samples A-J (Part 1 of 2 Sheets) 
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Temperature 21°C: Samples K-T (Part 2 of 2 Sheets) 



 21

Temperature 22°C: Samples A-J (Part 1 of 2 Sheets) 
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Temperature 22°C: Samples K-T (Part 2 of 2 Sheets) 
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Temperature 23°C: Samples A-J (Part 1 of 2 Sheets) 
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Temperature 23°C: Samples K-T (Part 2 of 2 Sheets) 
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Temperature 24°C: Samples A-J (Part 1 of 2 Sheets) 
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Temperature 24°C: Samples K-T (Part 2 of 2 Sheets) 
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Temperature 25°C: Samples A-J (Part 1 of 2 Sheets) 
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Temperature 25°C: Samples K-T (Part 2 of 2 Sheets) 
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