Supplementary Methods
	Methanogenesis activity measurements 
Potential rates of methanogenesis were monitored on anaerobically stored sub-samples using 14C labeled substrates, three months post-cruise, at Cardiff University, UK. The 5 mL syringes were injected with radiotracers (14C-bicarbonate [19 µL containing 74 kBq], 14C-acetate [19 µL containing 397 kBq], 14C-di-methylamine [19 µL containing 176 kBq]) and incubated for 7 – 14 days (bicarbonate), 2 days (acetate) and 3 – 6 days (di-methylamine) at close to in situ temperatures (4°C). Activity measurements were terminated by expulsion of the sample into a 30 mL vial containing 7 mL of 1M NaOH followed by vigorous shaking to disperse the sediment plugs. Produced methane was measured by flushing the vial headspace, using N2/O2 (95:5), across CuO at 900°C and collecting the 14CO2 in series of three scintillation vials containing 10 mL of Hi-Safe 3 scintillation cocktail (Canberrra Packard, UK) containing 7% b-phenethylamine. Methanogenesis rates from 14C-acetate, 14C-di-methylamine and 14C-bicarbonate were calculated based on the proportion of labeled gas produced from the 14C-substrate, the incubation time period, an assumed sediment porosity of 70% and the cold pool size of the substrate. For di-methylamine no cold pool was detected and the di-methylamine added as the label (2.22 x 104 DPM = 1 nmol) was used as the pool size. Activity rates were expressed in pmol/cm3/day to be compared with other studies.
	Gene libraries
1, 4, 5,7 and 8 mbsf sediment layers were selected as representative horizons for the microbial community analyses. Gene libraries from 16S rRNA templates were constructed from pooled and gel purified triplicate reactions in TOPO® XL PCR Cloning Kit (Invitrogen, Carlsbad, CA, USA) according to manufacturer's recommendations. Sequencing was done on an ABI3730xl - genetic Analyzer using M13 universal primers by GATC Biotech (Germany). Sequences were analyzed using NCBI BLAST search program GenBank and aligned with the closest representative sequences using MAFFT 6.903 (Katoh et al., 2005). Presence of chimera was checked manually. Phylogenetic trees were estimated with maximum likelihood method, using RAxML 7.2.8 (Stamatakis, 2006) on the CIPRES Science Gateway (Miller et al., 2011). GTRCAT approximation of models was used for ML bootstrapping (1000 replicates). Rarefaction curves and diversity indices were performed using MOTHUR for all libraries (Schloss et al., 2009). 
	Microbial community ARISA fingerprinting
An Automated method of Ribosomal Intergenic Spacer Analysis (ARISA) was carried out on archaeal and bacterial DNA 16S-23S intergenic spacer regions using A915f-A71r(23S) and ITSf-ITSr primers respectively (Casamayor et al., 2002; Cardinale et al., 2004) to monitor the microbial community structure with depth (every 50 cm from 1 mbsf to 9 mbsf). PCR conditions were as follows: denaturation at 95°C for 30 s, annealing at 55°C for 30 s and extension for 1 min 20 s at 72°C for 35 cycles, followed by a final extension step at 72°C for 15 min Amplicons were analyzed using DNA 7500® Chip on an Agilent 2100 Bioanalyzer® (Agilent Technology, Santa Clara, USA) according to manufacturer's protocol. Data were recovered using 2100 Expert® software (Agilent Technology), then normalized by the raw signal intensity for each sample and statistically analyzed using Past® software (Hammer et al., 2001). Non-metric multidimensional scaling (NMDS) and clustering analyzes were based on Bray-Curtis similarity measure.
	Real-time (q)PCR
Triplicate quantitative measurements were monitored on every sample with a Step One instrument (Applied Biosystems, Foster City, CA, USA) in a final volume of 25 µL by using Perfecta® SYBR® Green SuperMix ROX (Quanta Bioscience), template and optimal primer concentrations (Supplementary Table 1) according to manufacturer instructions. Amplifications of crude DNA samples indicated presence of inhibitors in the samples, then Q-PCR reactions were performed on purified samples. Purified samples were diluted until Cp decreased log-linearly with dilutions, indicating the absence of inhibition. Primer sets, listed in Table 1, targeting Archaea and Bacteria previously found in the Sonora Margin sediments were completed with new primer sets for uncultivated Archaea of the MBGB and MBGD designed using ARB package (Ludwig et al., 2004) and web-based application Primaclade (Gadberry et al., 2005). For calibrations, environmental 16S rRNA gene representatives for the quantified uncultured microorganisms were inserted into plasmids. Standard curves were obtained by triplicate amplifications of plasmid dilutions ranging from 103 to 108 copies/µL. Resulted R2 of standard curves were up to 0.997 and efficiency of the reaction above 94 %. Primer sets specificity was confirmed by amplification products sequencing. Q-PCR results were expressed in 16S rRNA gene copy number per gram of sediment. Correlation factors with geochemical parameters and statistical tests on the microbial distribution were achieved using Graph Pad Prism Software.
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