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The formation of acid mine drain-
age (AMD), the principal problem 
mining industry today, receives in-
creasing scientific interest. AMD can 
be extremely acidic, leading to the 
mobilization of heavy metals and the 
subsequent contamination of vital re-
sources as water and soils. The proc-
esses leading to AMD formation are 
complex and concern research fields 
like mineralogy, geochemistry, as well 
as microbiology. A better understand-
ing of the biogeochemical processes 
is necessary to propose solutions for 
remediation and prevention.

The aim of this work was to 
highlight the distribution of bacteria 
in the stratigraphy of Piuquenes tail-
ings impoundment of the porphyry 
copper mine Divisiòn Andina, Chile. 
These tailings have low sulfide (1,7% 
pyrite equivalent) and carbonate  con-
tent (1,4% calcite equivalent) and the 
stratigraphy is characterized by three 
zones; an oxidation zone at the top (0 
to 70-80 cm depth), a neutralization 
zone (70-80 to 300-400 cm) and a 

primary zone below 400 cm. The clas-
sical cultivation method was used in 
this work, as well as molecular tech-
niques, such as Restriction Fragment 
Length Polymorphism (RFLP), Ter-
minal Restriction Fragment Length 
Polymorphism (T-RFLP), and DNA 
sequencing to characterize bacterial 
communities. 

The cultivation on plates, the 
total cells count under microscope, 
as well as the molecular methods 
applied, showed that most of the mi-
crobial biomass was essentially found 
in the oxidation zone. The maximum 
number of bacteria (109/g dry weight 
of tailings) found by total cell counts, 
was localized at the oxidation front, 
where minerals such as iron sulfides 
used as energy source by iron and 
sulfur-oxidizing bacteria, and oxygen, 
the electron acceptor, were both avail-
able. The oxidation front contained 
up to 100 times more bacteria than the 
other fractions of the depth profile.

Sequencing of the 16S rRNA 
gene of various bacteria isolated by 

cultivation, as well as sequencing of 
16S rRNA gene cloned from DNA 
extracted directly from environmen-
tal samples, showed the presence 
of two main groups of bacteria, 
which are commonly found in mine 
waste environments. Autotrophic 
iron/sulfur-oxidizing bacteria were 
detected, including two dominant 
genera: Leptospirillum like detected 
by molecular methods and Sulfobacil-
lus like detected by both molecular 
and cultivation methods. Cultivation 
method showed also the presence of 
Acidithiobacillus ferroxidans which 
was not the dominant specie contrary 
to most of research in AMD microbil-
ogy. Heterotrophic bacteria, possibly 
living from residues of autotrophic 
metabolism, were also detected. 
Acidobacterium-like microbes were 
found by molecular methods, while 
cultivation studies showed that heter-
otrophs close to Acidobacterium and 
others related to Acidiphilium species 
were present at the oxidation zone.
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