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Introduction

Wetlands act as carbon sinks when plants convert 

atmospheric CO2 into organic carbon through 

photosynthesis. This wetland carbon sink is important in 

the global carbon cycle, with wetland soils currently 

storing approximately 75-times the amount of carbon 

released annually from fossil fuel burning.

 The buildup of plant litter composes a stable pool of 

carbon directly beneath the soil surface. This stable 

pool will remain constant as long as vegetation remains 

unchanged and the health of the wetland is maintained.  

Below this standing pool is an even more permanent 

store of organic carbon in soil organic matter.  Some 

studies suggest that long-term sequestration could 

occur below a permanent water table where the rate of 

decomposition decreases.

 The quantification of wetland soil carbon could be 

important in future climate change projection research, 

in assessing the importance and success of wetland 

restorations, and used in future cap-and-trade or other 

regulation policies.

Experimental Method

 Sample Collection. Three soil cores (16 cm inner 

diameter) were taken from two different plant 

communities (Spartina and Salicornia) in Upper 

Newport Bay (Fig. 1). Each 50-cm depth core was 

divided into 2-cm depth increments (Fig. 2). 

 Bulk Density. All 2-cm depth increments were placed 

in Ziploc bags and weighed, dried for at least 7 days at 

60 °C, and weighed again. 

 Organic Matter Content. Porcelain crucibles were 
cleaned and dried at 60⁰.  About 2 tablespoons of each 

soil increment was ground to obtain a homogenous 

sample, and each sample was dried to a constant mass 

and weighed. Samples were then placed into a muffle 

furnace and ashed at 440⁰C overnight and reweighed. 

Organic matter content (as percent mass) was 

calculated as loss on ignition.  Organic density (g cm-3) 

was calculated based on soil bulk density values.  

 Grain Size Analysis. Air-dried soils were passed 

through a 2-mm sieve and homogenized. 50 g of soil 

were added to 300 mL of 1.7% sodium metaphosphate

solution, and shaken at 125 rpm for 48 hours to break 

soil aggregates. Subsequently, each sample was 

brought to a 1L final volume and densities were 

measured with a soil hydrometer at 40 seconds and 2 

hours after shaking. Percent sand, silt, and clay were 

calculated based upon differential setting properties of 

these particles.

Results

On a mass basis,  the percent organic matter 

content of Spartina soils ranged from 4.5 -

20.7% and generally decreased with depth.  

The range of organic matter content in 

Salicornia soils was broader (0.04 - 28.3%), 

and also decreased with depth (Figure 3A).  

When corrected for soil bulk density, organic 

matter density ranged from 0.03 – 0.06 g cm-3

and 0.01 – 0.09 g cm-3 in soils from the 

Spartina and Salicornia plant communities, 

respectively (Figure 3B).  

Organic matter content and density were 

generally higher in the surface layer of the 

Salicornia soils, although this difference was 

only marginally significant (p=0.08) for organic 

matter density.  In contrast, the Spartina soils 

had increased organic content below a depth of 

28 cm (Figure 3). . 

Grain size distribution in soils from the 

Salicornia community exhibited a distinct 

pattern through the soil depth profile.  In 

surface soils (0 - 6 cm), sand, silt and clay were 

roughly evenly distributed.  At deeper depths, 

soils were dominated by sand, which was 90 -

95% of the soil mass (Figure 4).  The depth 

were sand became the dominant grain size 

varied between replicate cores from ~8 cm in 

Core #1 to ~30 cm in Core #3.  

Conclusions

Plant community can be an important factor influencing 

the amount of carbon stored in wetland soils.  In 

particular, soils from the Spartina community had higher 

organic matter content below 28 cm. Since long-term 

carbon sequestration is more likely to occur at greater 

depths, our results suggest that the Spartina

community could be a more effective at carbon 

sequestration than the Salicornia community. 

Lower organic matter content at depth in the Salicornia

soils is associated with sandy soils in these cores, 

suggesting that soil type is a key regulator of carbon 

sequestration capacity.  It is likely these sandy layers 

represent the start of wetland development at these 

locations.  If this is the case, thn identifying the date of 

these sand deposits could be used to estimate wetland 

soil accretion rates at this site.  

Ongoing Research

Analysis of grain size distribution at the Spartina sites is 

ongoing.  Once complete, we will explore relationships 

between grain size distribution and organic matter 

content in the soil.

These cores were collected as part of a larger 

collaboration with researchers exploring carbon 

sequestration potential of Southern California salt 

marsh ecosystems.  Our results will be compared with 

soil properties measured in cores from three additional 

salt marshes by collaborators at UCLA to better 

understand the types of wetlands that are most 

effective at storing carbon.  

We will also integrate these soil data with field and 

laboratory measurements of CO2 and CH4 production to 

generate a more complete picture of the net carbon 

(and radiative forcing) budget of these ecosystems.  
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Figure 1.   Satellite image of the six Upper Newport Bay collection 

sites: Paired cores were collected at three different locations. At 

each sampling location, a core was collected from Spartina (NC) 

and Salicornia (NS) dominated plant communities.

Figure 2. Soil cores were collect using a stainless steel coring device (A) and 

were cut into 2-cm depth increments in the field following collection (B).
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Figure 4   Grain size distribution at three different sites for the Salicornia plant 

community shown as a percentage of sand, silt, and clay for each depth increment.   
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Figure 3   Depth distributions of soil organic matter content in two plant communities 

at Newport Back Bay.  (A) Soil organic matter as percent mass and (B) soil organic 

matter density.  Values are means 1 SE.  Differences between the plant 

communities are indicated with an asterisk (Independent t-test, n=3, p<0.05).  T-tests 

could not be performed at depths below 38 cm because of low replication.  

(A) Organic Matter (%)

0 10 20 30 40

D
e
p

th
 (

c
m

)

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

34-36

36-38

38-40

40-42

42-44

44-46

46-48

48-50

(B) Organic Matter Density (g cm
-3

)

0.00 0.03 0.06 0.09 0.12

Spartina

Salicornia

*
*
*

*
*

p=0.057

*
*

*
*

p=0.081


