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X-ray diffraction analysis 

A sediment bulk between 17-40 cm depth was taken from a sediment core collected on July 2020. It was homogenized, 
dried in 60℃ in the oven, and grounded to powder. The sediment was analyzed by X-rey diffraction analyzer (Philips 
1050/70), containing a Philips ceramic sealed tube (2.2kW) and a Scintillation point detector with curved graphite 
monochomator. The semi-quantitative (± 5 wt %) interpretation was conducted by the system’s software (Crystal Logic 
tool).    

Compound Concentration (%) Absolute error (%) 

Na2O 0.219 0.01 

MgO 2.027 0.04 

Al2O3 10.299 0.09 

SiO2 26.992 0.1 

P2O5 0.403 0.02 

SO3 2.286 0.04 

Cl 0.178 0.01 

K2O 0.69 0.02 

CaO 48.925 0.1 

TiO2 1.201 0.03 

MnO 0.117 0.01 

Fe2O3 6.567 0.07 

ZnO 0.012 0.003 

SrO 0.074 0.008 

ZrO2 0.009 0.003 

Table S1: Lake Kinneret sediment composition. 



 

  

Table S2: Details of the additions in each long-term 1:3 slurry experiment.  
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Figure S1: The change of the δ13CDIC value of two 1:1 sediment:porewater long-term incubations 
amended with 13C-CH4 (1.5-2 mL) with time: (A) set up in November 2017 with hematite 
addition, and (B) set up in August 2017 without any addition. Sampling time for different 
biological analyses (metagenome, qPCR and lipids) is presented in the graphs. Black dashed 
lines represent the time at which 20 ml of the porewater in the bottles was exchanged with fresh 
porewater. Red dashed line represents the time hematite was added. 
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Table S3: Abundance and taxonomy of selected archaea and bacteria in the long-term incubations 
and the freshly collected sediment incubations (bioreactor and batch), based on read mapping to 
metagenome-assembled genomes (MAGs). Binscore indicates the genome quality (0-1, DAStool). 
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KEGG ID Gene name Incubation+hematite 
T0  

Incubation+hematite 
Tmiddle  

Incubation 
T250  

Incubation 
T450  

K15864 nirS 54 32 28 26 
K00370 narG/narZ/nxrA 139 82 75 43 
K00371 narH/narY/nxrB 82 40 34 16 

Table S4: Read abundance of key denitrification genes in two different long-term 1:1 slurry 
incubation with/without hematite (normalized as counts per million).  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Methanogenesis rate 

Time [days] 1 62 138 slope a slope b 

Treatment mM in PW mM in PW mM in PW µM/day µM/day 

no CH4 0.040 0.124 0.294 1.382 2.239 

no CH4 0.042 0.139 0.306 1.598 2.191 

no CH4 0.049 0.154 0.315 1.710 2.126 
13CH4 0.887 1.022 1.090 2.201 0.901 
13CH4 0.872 1.033 1.203 2.637 2.242 
13CH4 0.820 0.956 1.174 2.238 2.858 

 

 

 

 

 

 

 

 

Figure S2: The change of CH4 concentrations with time of a representative pre-incubated 
slurry experiment, showing apparent net methanogenesis with rate of 2 µM day-1. 
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Table S5: Experimental data of the representative pre-incubated slurry experiment and the calculated slopes 
representing the methanogenesis rates along the experiment time. Slope a represent the rate between the first 
two time points (1-62), and slope b represent the rate between the second and the third time points (62-138). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3: The change of dissolved Fe(II) in the long-term pre-incubated slurry experiments with time 
with the addition of clay, natural humic substances, black coffee and PCA. The green arrow represents 
the time clay was added to the specific bottles and those bottles flushed with N2, the dashed line 
represents the time the rest of the bottles were flushed, and the black arrow represents the time 13CH4 
was added again. 



 

 

 

 

 

 

 

 

 

 

Site Methanogenesis 
rate [µM/day] 

mcrA 
copy no. 

Sediment type Dilution  Reference 

Lake Kinneret 
methanic zone 

1.6 1x106 Pre-incubated sediment 1:3 This work 
2.3 1x106 Pre-incubated sediment 

slurries with 13CH4 
1:3 This work 

SE 
Mediterranean 
methanic zone  

0.75 3x105 Slurry incubation experiment 
with 13CH4 

1:4 Yorshensky, 
2019 

Table S6: Comparison of methanogenesis rates and mcrA copy numbers of incubation experiments from the 
methanic zone in Lake Kinneret and the SE Mediterranean sediments. 


