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Biomass Measurement II.  Dry and Ash-Free Dry Weight 
Partnership for the Delaware Estuary (PDE) Method  
Danielle Kreeger 
 
Description 
Samples for weight-on-ignition analysis will be either dry algal/seston samples on pre-ashed 
and pre-weighed GFF filters (PDE-Method-04 Preparation of samples for Chemical and 
Biochemical characterization of algae and seston) or dry, powderized zooplankton samples held 
in pre-ashed and pre-weighed borosilicate glass test tubes (request PDE-SOP #5). 
 
The precision of this technique will depend on the carefulness of weighings on an analytical 
balance.  Since only 1 mg or less of sample might need to be used, the balance should be set at 
5 places (± 10 μg) and calibrated before and during (after every 50 samples) use.  Weights 
should be measured only on desiccated samples, and it's also important to strictly adhere to 
the drying and ashing times. 
 
Summary of Approach 

 
Collect and dry sample of animal or plant tissue. 

↓ 
Weigh sample after drying. 

↓ 
Combust sample in oven. 

↓ 
Weigh sample after combustion. 

↓ 
Subtract combusted weight (inorganic ash) from dry weight 

↓ 
Gives ash-free dry weight (AFDW) 

 
 
Equipment 
Analytical balance 
Aluminum weigh pans 
Drying oven (60 °C) 
Desiccator for storing samples 
Muffle furnace (500 °C) 

Millipore forceps 
Whatman GFF filters (25 mm di.) 
Aluminum foil 
Plastic petri dishes (30 mm di.) 

 
 
Procedure 
 
7.1. For algae and seston samples.  Algal or seston samples must be collected on filters, and so 
to obtain their dry and ash-free dry weights (as outlined in the approach above), these filters 
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must be pre-combusted and then pre-weighed before collecting samples.  Use only Millipore 
style forceps to handle GFF filters. 
 

7.1.1 Filters should be transferred from the manufacturer's box to aluminum foil 
envelopes in groups of ten, arranged for easy pick-up with forceps.  Fold the foil around 
the filters.  Transfer these filter packages to the Academy (i.e. in an envelope) for 
combustion at 500°C for 4 h in a tall Pyrex beaker.  Store filter packages in a lab drawer 
at Drexel. 
 
7.1.2 Pre-weigh filters as follows.  Put as many filter packages as needed in a 
desiccator for at least 2 h before weighing.  Set the balance to read five places (± 10 μg).   

Calibrate it with a 10 mg weight.  If a computer is used to capture data, turn it on 
and ready the software.  Place a plastic weigh boat or petri dish on the weigh 
pan, inverted, so that filters can be easily picked up.  Tare balance.  Remove a 
package of 10 filters from the desiccator (keep them dry as long as possible), 
open, and weigh individual filters, recording each weight to 0.01 mg.  Place each 
filter in a pre -numbered (top and bottom), plastic petri dish.  Since algae and 
seston will always be sampled in triplicate, store petri dishes in stacks of 3 or 6 
by taping the sides of each stack.  Pre-ashed, pre-weighed filters can be stored in 
any cool, dry place.  Make a backup copy of the weights (either photocopy or 
data disk) for the Academy. 

 
7.1.3 Sample algae or seston.  As noted on PDE-Method-04, filter as much material as 
possible (increases weighing accuracy) but without "clogging" the filter (i.e. filtration 
rate slows appreciably).  The volume required depends on the density of POM.  For 
seston, the volume typically ranges between 100-1000 ml.  For dense lab cultures of 
algae, the ideal volume will range from 25 to 100 ml generally.  If excess volume is 
available, then sequentially add small aliquots of sample to the filter funnel until the 
through-put rate begins to slow.  Vacuum pressure should be no greater than 15 psi.  
Record volumes filtered as accurately as possible (i.e. if small volumes are filtered, 
deliver with a calibrated pipet).  Transfer filters back to their storage petri dishes and 
place in a freezer until further analysis.  Keep them stacked so the filter side having the 
sample is facing up.  

 
7.1.4 Dry Samples.  Open petri dishes holding filters and put the lids under the bases 
to expose the filters.  Upon drying, GFF filters sometimes "stick" to the bottom of the 
petri dishes, and so to avoid this (could cause loss of filter and underestimation of 
subsequent weights), use Millipore forceps to lift and set each filter at an angle against 
the wall of the petri dish.  Transfer petri dishes to a drying oven at 60 °C for 24 h.  After 
drying, replace lids in dishes and store in a desiccator for at least 2 h (allows them to 
cool) until re-weighing.  Repeat weighing procedure in step 7.1.2, and record and copy 
data.  Store filters in freezer until combustion. 
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7.1.5 Combust samples.  Take filters to the Academy for combustion.  Open petri 
dishes and transfer filters to pre-numbered, pre-combusted (imprinted) aluminum 
weigh pans.  Combust pans at 500 °C for exactly 4 h.  Transfer combusted pans to a 
desiccator to cool (at least overnight).  Repeat weighing procedure in step 7.1.2, and 
record and copy data. 

 
7.1.6 Calculations.  Subtract the initial filter weight from the dry sample+filter weight 
to calculate the dry weight of particles collected on the filter.  Divide by the volume 
filtered to calculate the concentration of particulate material ([PM]) in the original 
sample.  Subtract the initial filter weight from the ash sample+filter weight to calculate 
the post-combustion weight of inorganic ash on the filter.  Subtract the weight of ash 
from the dry sample weight to calculate the ash-free dry weight (AFDW) of sample.  
Divide this by the volume filtered to calculate the concentration of particulate organic 
material ([POM], equal to the [AFDW]) in the original sample.  If the organic content is 
desired, divide the [POM] by the [PM] and multiply by 100%. 

 
7.2 For zooplankton samples. 
 

7.2.1 Calculate the dry weight of individual animals from earlier data as described in 
SOP #5. 
 
7.2.2 Combust test tubes at 500 °C for 4 h.  Cool by desiccation and re-weigh each 
tube on an analytical balance to 0.01 mg. 
 
7.2.3 Subtract initial test tube weight from the ashed tube weight to calculate the 
weight of ash in the tube.  Subtract the ash weight from the dry weight of sample that 
was combusted to calculate the AFDW of sample combusted.  Divide the sample AFDW 
by the sample dry weight (x 100 %) to calculate the organic content.  Multiply the 
organic content by the dry weight of an individual animal (from step 7.2.1) to 


