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Introduction

Peatlands cover only 3-5% of the world’s land surface. However, they store 20-
30% of the Earth’s soil organic carbon. Additionally, peatlands provide
numerous ecosystem services such as climate regulation and water
purification. South America is the largest area of tropical peatlands
representing 46% of the total global tropical peatland area. Tropical peatlands
are one of the largest natural sources of atmospheric methane (CH4) and are
keystone ecosystems that play a significant role in regional and global carbon
budgets. However, little is known about carbon budgets, particularly about soil
and tree contribution to carbon dioxide (CO2) and CH4 fluxes.

Material and Methods

Our goal is to partition net ecosystem carbon fluxes and to quantify soil and
stem carbon fluxes in a tropical palm swamp peatland located near the city of
Iquitos, Peru (Fig1). We established an automatic chamber-based system with a
LI-8100 (CO2 and water vapour analyser), a LI-7810 (CO2, CH4 and water vapour
analyser) and a LI-8150 multiplexer system linked to 6 automated soil
chambers and 10 custom made stem chambers to measure CO2 and CH4 fluxes
from soil and tree stems (Fig2). We established six collars on the soil covering
the spatial variability of the site and installed stem chambers at 50cm from the
soil surface on the three dominant species on the site: Mauritia flexuosa (65%
of the cover), Mauritiella armata and Tabebuia insignis.

Conclusions

• Long term monitoring and multiple tree species is key to understand CO2

and CH4 fluxes in Amazoninan plam peatlands.
• Soil CO2 fluxes significantly increased during the dry months. Whereas,

soil CH4 fluxes are higher during the wet season.
• Stem CO2 and CH4 fluxes didn’t show variation between dry and wet

seasons, which could indicate stem fluxes gain importance as CH4 source

Dry season is a hotspot for CO2 emissions
Soil methane emissions are higher 

during the wet season

Stem CO2 flux is higher in Mauritiella armata

and Tabebuia insignis

Methane emissions are higher in 

Mauritia flexuosa

Results and Discussion

Quistococha site is characterised by a dry and wet season. The dry season
typically August to September was characterised by a reduction in the
precipitation and a drop in the water table. Our data from June - November
showed a clear change in the pattern of soil fluxes (Fig3), that matched the
reduction in the soil water table (i.e. soil drying). There was also an increase
in soil CO2 emissions and lower CH4 emissions during the dry season (Fig4).
Stem fluxes also showed a variation between seasons. In addition, stem
fluxes significantly varied among species. Mauritiella armata and Tabebuia
insignis had the highest CO2 fluxes. In contrast Mauritia flexuosa, had the
highest CH4 fluxes.

Figure 1. Research location next to Quistococha lake. (A) Eddy covariance tower flux location and footprint 
climatology. (B) chamber site location and map distribution of soil and stem chambers. 

Figure 2. Schematic description of automatic chamber based system. In blue stem chamber and in orange soil chamber. 

Figure 4. Boxplots C fluxes separated by dry and wet seasons. (A) Soil CO2 flux. (B) Soil CH4 flux. (C) Stem CO2 flux by tree species. (D) 
Stem CH4 flux by tree species.  
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Figure 3. Observed variation on Carbon fluxes measured by the automated soil chambers during the study period (June-
November 2022) and when the dry season occurred. (A) Soil CO2 flux. (B) Stem CO2 flux by tree species. (C) Soil CH4 flux. 
(D) Stem CH4 flux by tree species.  
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during the dry season. 
• Stem CO2 fluxes were higher on Mauritiella armata and

Tabebuia insignis. Whereas, stem CH4 fluxes were higher
on Mauritia flexuosa.
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