
Protocol to evaluate Blue Carbon in marine and coastal 

sediments

Centre for Marine Sciences Algarve – April 2023

1. Objectives

The goal of this exercise is to calculate the amount of organic carbon (which we will 

call CORG ) contained in the surface sediment of marine and coastal habitats.  

To do this we have to calculate 3 properties of the sediment:

            1) the percentage of organic matter in the sediment, OM

            2) the percentage of carbon in organic matter, CORG

            3) the sediment density, DS
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2. Fieldwork

2.1 Material

 Tide tables for the sampling site
 1 GPS or cell phone
 1 sediment sampler (50 mL syringe cut at the base, Figure 1)
 Plastic zip-lock bags
 Permanent marker
 Field record sheets (see attachments)

Figure 1 - Syringe for sampling sediment, before (bottom) and after being cut (top).

2.2 Methodology

1. Choose a time of day for your fieldwork when the tide is low, in order to have 

better  access to the sampling site.  To know the best  time,  you will  have to 

consult the tide table for the sampling site.

2. When you arrive in the field, your first task is to choose a habitat to sample. To 

be able to compare the difference between the blue carbon of a vegetated and 

an unvegetated habitat, we recommend that you choose an area of marsh or 

seagrass and a nearby area without vegetation. 

3. Once you have chosen a location,  head for it  and prepare your field record 

sheet. Start by recording the day and time and identifying the vegetation. Also 

record the coordinates of the location where the samples were taken. You can 

look up the coordinates on a handheld GPS or even from a cell phone in an 

application  like  Google  Maps.  Write  down  on  the  field  log  sheet  all  the 

information about the habitat, species identified, sample codes, coordinates of 
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the sampling sites, and other notes about the site and the sampling. You can 

also document the entire process with photos from your cell  phone or  even 

videos.

4. Now  that  you  have  the  basic  site  information,  you  must  choose  a  sample 

identification code. This code must be unique, meaning that you can't have two 

samples with the same code. You can use any code you want, but it is a good 

idea  to  use  a  code  that  helps  you  understand  what  is  in  the  sample.  For 

example, if you have a sample of sediment taken from a seagrass meadow, you 

can call it "seagrass". If you have multiple samples within the prairies, you can 

use numbers: "herbs 1", "herbs 2", etc. 

5. Use the permanent marker to write the code on a zip-lock bag, which you will 

use to store your sample. Now you are ready to sample the sediment!

6. Remove the plunger from the syringe and 

bury  the  syringe  until  it  is  completely 

buried and flush with the sediment. Take 

care  that  no  water  remains  inside  the 

syringe. Now put the plunger back in, but 

don't push it too far, just enough to cover 

the syringe hole.

7. Next, pull the syringe out of the sediment, 

but be careful that the sediment doesn't fall 

out. To make this part easier, you can tilt 

the syringe a bit and even rotate it to help 

pull out the sediment.  
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Figure 3 – Removal of the syringe from 

the sediment.

Figure 2 – Insertion of the syringe in the 

sediment.



8. Push the sediment out of the syringe, until you have 50 mL in the bag. Confirm 

that your sample has 50 mL. If not, repeat the process. If it does, use the plunger 

to push the sediment into the zip-lock bag. Repeat the sediment collection 4 

times, until you have a total of 5 syringes of sediment in the bag. This final 

sample will have a volume of 250 mL (250 cm3 ).

9. Transport the samples to the laboratory and start the laboratory protocols. If it is 

not possible to start the protocol the same day, the samples can be frozen until 

the analysis date.
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3. Laboratory

3.1  Material

 Laboratory record sheets (see attachments)

 Gloves

 Permanent marker

 1 large aluminum or plastic container (Figure 5A)

 1 small  aluminum container,  which you can make with  aluminum foil  or  use 
disposable kitchen pans (Figure 5B).

 1 spatula (or a spoon)

 Ceramic mortar

 Scale

 Greenhouse

 Muffle furnace

 Ceramic mortar

    Figure 5 - Example of aluminum containers used to process the samples. In image A, large 

aluminum containers. In image B you can see a container made from aluminum foil (left) and a pre-

made container (disposable kitchen pan, right).
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3.2 Methodology

1. Put on some gloves and take one of your samples. 

Start by mixing the sediment in the bag to homogenize 

the sample. You can "knead" the sediment through the 

bag and use a spatula to mix it as well as you can.

2. Take the large aluminum container (Figure 5A) and, 

using the permanent marker, write the sample code on 

the outside of the container. Weigh the container on the 

scale and write the weight on your record sheet in 

column P1.

3. Now put your entire sample into that aluminum 

container. Try to spread it out to make as thin a layer 

as possible on the bottom of the container (this will help 

the sample dry faster in the next step). Then weigh the 

container with the sample and note the weight in 

column P2.

4. Place the sample in an oven at 60°C for 48 hours in 

order to dry the sample (i.e. to remove its water 

content). 

5. After the sample is dry, you weigh it again and record 

that value (which will be P3) on the recording table.

6. Choose a smaller aluminum container than the 

previous one (Figure 2B). Weigh the container and 

write the weight on your record sheet in column P4.

7. Separate approximately 5 grams of the dry sample and 

grind it very finely in a ceramic mortar until the sediment is very uniform. Then put 

the 5g sub-sample into the small container and weigh it. Record the value in 

column P5.
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Figure  6  -  Summmary  of 

sample processing.



8. Place the small container in the muffle 

furnace. Be careful, because we haven't 

identified the subsample that is in this 

container! During the muffle firing, the 

permanent marker is destroyed, so the 

best way to know which subsample is in 

each container is to distribute the samples 

on a grid (like a chessboard, Figure 7) and 

note which sample is in each position. 

Make no mistake, because all the work up 

to this point can be compromised!

9. Turn on the muffle furnace at 450°C for 4 hours. During this process, the organic 

matter contained in the sediment will be burned and released in gaseous form of 

carbon dioxide. It is best to leave it running overnight, as it takes some time to 

cool down. 

10. After the oven reaches room temperature, remove the subsamples and weigh 

them. From the moment you open the oven you must weigh the subsamples 

quickly to prevent the sediment from re-hydrating with the moisture in the 

air. This weight will be P6.
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Figure 7 - Example of a sample identification 

grid.



4. Calculations

1. You may have noticed that we always weighed our samples together with their 

container. This makes our work in the laboratory easier, but it also means that we 

don't know the weight of the sample without the container. So our first step will be 

to calculate the weight of the samples at different stages by subtracting the 

weight of the container used:

Wet sample weight (g)=P2− P1

Dry sample weight (g)=P3−P1

Dry sub sample weight (g)=P5−P4

Burned sub sample weight (g)=P6− P4

2. Calculate of the percentage of organic matter, OM (%), in the subsamples:

OM (% )=Dry sub sample weight (g)−Burned sub sample weight (g)
Dry subsample weight (g )

×100

Since 5 subsamples were dried from each habitat, calculate the average organic 

matter and use that value in the next calculations.

3. Calculation of the percentage of organic carbon, Corg  (%), in the sample:

Data collected by the ALGAE group at the Center for Marine Sciences at the 

University of Algarve show that the organic matter in the sediments of marshes 

and seagrasses contains some 31% carbon. You can use this ratio: 

Corg (% )=0 ,31x OM (% )

4. To quantify the amount of organic carbon in the sediment (Corg g cm-3 ), you need 

to take into account the density of the sediment because a certain volume can 
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have different amounts of sediment. The density of the sediment is calculated 

using the following formula:

Density of sediment (g cm−3 )=Dry sample weight (g )
Samplevolume (cm3 )

5. The density of organic carbon in the sediment in g cm-3 is then:

Corgdensity (gcm−3 )=Density of sediment (gcm−3 )×
Corg (% )

100

6. To express the carbon amount per unit surface area (stock) of sediment 

Corg stock (gcm−2 )=Corgdensity (gcm− 3 )×5cm

Corg stock (Mgha )=Corg stock×100

By multiplying the carbon density by 5 cm, we calculate the mass of carbon that 

exists per square centimeter  of sediment surface, considering a depth of 5 cm 

(the sampling depth), that is, the amount of carbon that exists in a square of one 

square centimeter of surface and 5 cm of depth. 

Finally, by multiplying this value by a factor of 100, we convert this number to 

how many megagrams (or metric tons, equivalent to 1 000 kg) of carbon exist in 

an hectare. 
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ANNEXES
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Field record sheet

Site name:

Sampling date:

Geographic coordinates:
Latitude:

Longitude:

User(s):

Main species:

□ Sarcocornia fruticosa

□ Sarcocornia perennis 

□ Spartina densiflora

□ Spartina maritima

□ Zostera noltei

□ Sem vegetação

□ Outra:

Sample ID code:
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Laboratory record sheet and calculations

Laboratory Calculations

Sample 
code

P1 P2 P3 P4 P5 P6 Wet sample Dry sample
Dry 

subsample
Burnt 

sample
OM 

percentage
Corg 

percentage
Sediment 
density

Carbon 
stock


