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Studies of the organic matter mineralization by total CO2 (CT, DIC) measurements:

C(H2O)106 (NH3)16H3PO4 + 106 O2 = 106 CO2 + 16NH3 + H3PO4 + 106 H2O 

Bulk composition of particulate organic matter (plankton) and standard (Redfield) 
mineralization stoichiometry (without nitrification and acid-base equilibria):

Release of CO2 results in a change of total CO2:

CT (DIC) = CO2 + H2CO3 + HCO-
3 + CO3

2-

O2 may be replaced by:

NO3
- (denitrification)

SO4
2- (sulfate reduction)

redox sensitive metal oxides (MnO2, Fe2O3)
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Measurements of total CO2 in the eastern Gotland Sea at BY15:

• Since 2003, five times per year

• Depth resolution below 125 m: 25 m + bottom water;

• Additional variables: S,T, O2/H2S, DIN, PO4, SiO2;
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Identification of stagnation periods:

1. Continuous decrease of salinity



Mixing between sub-layers:

z
SkF mixS ∆

∆
⋅=salinity flux: 

flux of any variable i: 
z
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kF i
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⋅=

(salinity given as mass salt per volume seawater)
salt mass balance for the individual SL ⋅mixk
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Accumulation of total CO2:

Total CO2 concentrations,

January 2003 – August 2017:
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Summary:

Mineralization rates presented as:

- total CO2 concentration per day;

- total CO2 per year and sediment

area of the respective SL;

stagnation 1 stagnation 2*

*Schneider et al., 2010
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Oxidant demand for organic matter mineralization:

1. Oxygen

2. Nitrate (denitrification)

3. Sulphate (sulphate reduction, formation of H2S)

4. Metal oxides (MnO2 ?)

Stagnation 1:
SL1 Stagnation 1: May 2004 – July 2006

MnO2
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Phosphate release:

Stagnation 1:

Stagnation 2:

y = 105.50x + 1535.18

y = 55.11x + 1912.56
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OM mineralization and reduction of FeO(OH)-PO4

and release of PO4; 

Only OM mineralization and release of PO4 

according to the Redfield C/P ratio; 
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The message:

- Periods of stagnation exist during which the Gotland Sea below 150 m can be considered as a

natural laboratory for studying the kinetics and the stoichiometry of mineralization processes.

- T-S diagrams are useful to identify undisturbed periods of stagnation.

- Vertical mixing must be taken into account for the quantification of mineralization rates.

- Mineralization rates below 150 m amount to 2 mol-C/m2 yr and indicate strong lateral input of POM.

-The mineralization rates do not change at the switch to sulfate reduction (H2S formation).

- The oxygen demand for organic carbon mineralization exceeds the Redfield stoichiometry by 

about 20 %. 

- During long-lasting anoxia of PO4 is released according to the Redfield C/P ratio,

excess PO4 release from FeO(OH)-PO4 is observed during the transition from oxic to anoxic conditions;    
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Release of ammonia during 
anoxic mineralization:
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C/N ratio of particulate organic material, POM:

Surface: 8.3 (May), 7.7 (July);

> 200 m: 7.5

SL1

Release of phosphate:

During transition oxic-anoxic, 

reduction of FeO(OH)*PO4:

During long-lasting anoxia:

SL1
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Identification of stagnation periods:

- Continuous decrease of salinity:

temperature

start

Inflow 2003

stop

Inflow 
2014

- Continuity in the T-S diagram:

Stagnation 1: May 2004 – July 2006  
(Schneider et al., 2010)

Stagnation 2:  July 2007 – February 2014

temperature

salinity

temperature

2003

2014???
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Mixing between sub-layers:

z
SkF mixS ∆

∆
⋅=salinity flux: 

flux of any variable i: 
z
c

kF i
mixi ∆

∆
⋅=

(salinity given as mass salt per volume seawater)

salt mass balance for the individual SL ⋅mixk
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