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Context  

Filamenteous bacteria called Cable bacteria (CBs) significantly alter the geochemistry of the first centimeters of the 

sedimentary column, where benthic meiofauna such as foraminifera live. They form electric currents that strongly 

modify ionic transport, inducing extreme pH decrease that may cause the dissolution of carbonates. Does this 

alteration of geochemical zones in the sediment promote or inhibit the development of benthic foraminifera? 

Main results The presence of Cable Bacteria has been investigated in different intertidal mudflats of the French 

Atlantic coast. The sites of La Couplasse in Bourgneuf Bay and the Brillantes mudflat in the Loire estuary show no 

evidence of CB activity. On the other hand, their activities were measured in the Germanan mudflat (Bassin 

d'Arcachon), the Auray Estuary (Golfe du Morbihan) and the Ledano mudflat (Paimpol). The presence of CBs was 

demonstrated by their typical geochemical signatures (O2 and pH profiles, see Fig. 1) and by DNA analyses (Fig. 1). 

Foraminiferal biocenoses and thanathocenoses were analyzed in the sedimentary column (0-5 cm). The species 

found are those classically observed in these transitional environments. However, living carcareous foraminifera 

tests, re strongly decalcified in areas where the pH decreases drastically, as a consequence of CB activity. Data from 

the Auray Estuary have allowed to define a decalcification scale with 6 levels (stage 0 to stage 5) (Daviray et al. in 

prep). These data clearly show that few decalcification marks are noticeable in sites without CB activity (Fig. 2 

station 6B) whereas totally decalcified tests (stage 5) are abundant in stations 2C and 4B, stations characterized by 

CB activity. These dissolution observations may lead to reflection on the impact of CB on the preservation of 

foraminifera in the sedimentary record.  
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Figure 1. Sediment oxygen 

(blue circles) and pH 

(orange diamonds) 

microprofiles at the three 

stations of the Auray 

estuary, and abundance of 

cable bacteria (grey bares) 

for the stations 6B and 4B 

(no data for 2C). 0 is the 

position of the water-

sediment interface. The 

vertical red line represents 

neutral (Le Cadre, 2003; 

Charrieau, 2018). 

 

 

 

 

 



Figure 2 

 

 

 

 

 

 

 

 

 

  

SEM pictures of stage 0 (intact shell), stage2 and stage 5 (totally decalcified) 

 

Figure 2. Relative 

abundance of calcareous 

benthic foraminifera for 

each dissolution level for 10 

cm3 of sediment (Ammonia 

spp. and H. germanica 

from the >125 µm 

fraction). Three depth 

levels were observed: the 

surface (0-2 mm; oxic 

zone), the subsurface (6-8 

mm; suboxic zone 

corresponding to pH 

minimum), and the deeper 

(40-50 mm; anoxic zone)  

SEM pictures of Ammonia 

spp. at stage 0 (intact shell) 

stage 2 (eroded surface and 

occurrence of hole in the 

shell) and stage 5 (totally 

decalcified) 

 

Detail about the chosen figures  

Les figures 1 et 2 show the results of Auray estuary (Daviray et al., in prep). Figure 1 shows the absence of CB 
activities at station 6B and evidence of CB activities at stations 2C and 4B (Auray river) by 1) the typical pH profiles 
with the short increase at the sediment surface and the strong decrease around 1 cm and 2) abundance of cable 
bacteria for the stations 6B and 4B. Figure 2 shows the extent of dissolution of the calcareous tests of the 
foraminiferal biocenoses in the stations colonized by the CB. A scale of dissolution of calcareous tests is proposed 
ranging from stage 0 (intact tests) to stage 5 (completely decalcified tests). 

Future of the project :  

Data from the Paimpol and Arcachon sites will be analyzed and published following the publication of Auray River 

data (Daviray et al., in progress). These first data lead us to reflect on the temporality of the CB activity. We are 

therefore planning, within the thesis of Maxime Daviray, to set up a seasonal monitoring of CB activity and 

foraminiferal vertical distribution in the Auray River. For this monitoring, a project has been submitted to the OA 

of OSUNA. In addition, laboratory experiments in collaboration with Nils Risgaard Petersen from the University of 

Arrhus will be conducted in the laboratory in Angers to study the impact of CB on foraminifera under controlled 

conditions. 
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