
 
Figure S1. Schematic view of early diagenesis processes.  

Bacteria; : macrofauna; : meiofauna; : biogeochemical processes.  

OM, Organic Matter; IM, Inorganic Matter; DIC, Dissolved Inorganic Carbon. 

  



a)  

b)  

Figure S2. Early diagenesis processes. a) Schematic drawing of dissolved ions produced and/or 

consumed in pore waters by early diagenesis processes (modified from Froelich et al., 1979; Milucka 

et al., 2012). Enlargement: Fe and Mn oxyhydroxide cycles; b) biogeochemical reactions taking place 



in the top few centimeters of sediment (Blue: final electron acceptors; Red: organic matter 

degradation products). 

  



 
Figure S3. Stations in the Central and Northern Adriatic Sea where in situ measurements, on-board 

core incubations, and pore water chemical profile modeling were conducted from 1982. Symbols, 

season, and depth color codes are reported in the legend, stations are listed in Table S1. 

  



a)  b)   

C1)  c2)  d)   

e) f)   

g)  h)  
 

Figure S4. a) Schematic drawing of a benthic chamber (Spagnoli et al., 2018, 2019). BC, Benthic 

Chamber: 1) Device for collecting water samples inside and outside the chamber or to inject tracers 

into the chamber (Vampire); 2) multiparameter probe (Hydrolab MS5) to measure oxygen, pH, Eh, 

temperature, conductivity (i.e. salinity) and pressure (depth) in the chamber; 3) housing of the 

electronics (Idec MicroSmart FC6A PLC); 4) housings of batteries; 5) rotating paddle; 6) motors. b-



g) Evolution of the benthic chamber technology at the Italian CNR: b) Benthic lander deployed on 

the Adriatic seafloor in 1982 (Berelson and Hammond, 1986) (credit, Gabriele Marozzi); c) first 

manual benthic chambers involving sampling by divers; d) first automatic benthic chamber developed 

at IGM-CNR of Bologna (Masini et al., 2001); e) the AdaN chamber (Spagnoli et al., 2018, 2019). f) 

the Amerigo lander on deck; g) the Amerigo deployed on the seafloor (Spagnoli et al., 2018, 2019). 

h) incubation of cores for the measurement of dissolved fluxes at the sediment-water interface in a 

thermostatic box. 

  



 

Figure S5. Concentrations of chemical compound ith versus time; m is the angular coefficient of the 

straight line calculated by the minimum square method. 

  



a)  b)  c)   

c)  
 

Figure S6. a) Pictures of some steps of the collection of pore waters from sediment cores by 

the SW104 corer. a) the sediment core mounted on the extrusion frame with its top in the inert 

gas glove box; b) subsampling of the sediment core slices; c) centrifugation of sediment slices 

d) pore water filtration, aliquot preparation poisoning and acidification in the inert gas glove 

box. 

  



a)   

b)  

Figure S7. On-board profiling at the sediment-water interface on a core by a microelectrode (CNR, 

Cruise Vector 632). a) micro-profiling apparatus; b) drawing of the results (O2 concentrations). 

  



 

Figure S8. Pore water and bottom water concentration profile of chemical compound ith obtained 

from pore water extraction. 

  



 

 
 

Figure S9. DFSWIs of NH4
+ and PO4

3- measured by in situ benthic chamber deployments (blue), by 

on-board core incubation (clear blue), and by pore water modeling (grey) at the same station in the 

same season. See Figure S3 for station locations. 

  



 

 
 

Figure S10. Variability of NH4
+ and PO4

3- DFSWIs in different seasons (summer and spring) at 

stations located in the same area (in this case, facing the Po di Pila mouth). See Figure S3 for station 

locations. 

  



 

 

 
 

Figure S11. DFSWIs of organic matter degradation products (NH4
+, DIC, PO4

3-) at stations located 

along the Holocene mud wedge on the Adriatic seafloor, between the Po River Delta (left) and the 

MAD (right), in late summer. Blue: in situ deployments, light blue: on-board incubations, grey: pore 

water calculations. PW, Pore Water. 



  



 

 

 
 

Figure S12. DFSWIs of organic matter degradation products (NH4
+, DIC, PO4

3-) on the Adriatic 

seafloor north of the Po Delta and offshore in the Central Adriatic. PW, Pore Water. 

  



 

 

 

 
 



Figure S13. DFSWIs of the final electron acceptors (O2, NO3
-, Fe, Mn) at the station established on 

the Adriatic seafloor. PW, Pore Water. 

  



 

Figure S14. Areas characterized by different early diagenesis processes and flux intensities at the 

water-sediment interface in the Adriatic Sea. Question marks indicate areas where the available data 

are insufficient for classification. 

  



Table S1. Dissolved fluxes at the sediment-water interface as measured and calculated from pore 

water profiles in the Northern and Central-Western Adriatic Sea.  

Units: mmol*m-2*d-1. 



 


