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Introduction: Much of earth’s sedimentary iron de-

posits can be attributed to microbial activity either di-
rectly or indirectly. Precambrian Banded Iron Forma-
tions are characterized by extensive hematite laminae 
that may be due to blooms of photosynthetic algae [1], 
and also contain stromatolites with hematitic laminae 
and hematitic oncoids [2]. Benthic microbial mat depos-
its in Proterozoic carbonaceous shales can be heavily 
mineralized with pyrite [3], and concretionary pyrite 
from various periods in earth history contains mineral-
ized microbial remains [4]. Microbial remains have also 
been recovered from Phanerozoic ironstones [5]. While 
in many instances iron precipitation may merely be a 
byproduct of microbial metabolism (e.g. BIF’s), it is also 
well established that microbes can precipitate iron ei-
ther within cells or in the sheaths surrounding microbial 
filaments [6].  

It is this common association of microbes and iron 
deposition on earth that has spurred hopes that robot 
crafts exploring the hematite anomaly of Mars’ Merid-
iani Planum might find evidence for ancient life. The 
hematite deposits of Meridiani Planum [7], regardless of 
their exact origin, are considered to be a favorable host 
for microorganisms that might have been associated 
with their formation [8]. 

 
Figure 1: loaf-shaped microbial masses in creek bed 
(large arrow). Small arrows point out vertical microbial 
streamers. 

Study Site Description: We have investigated a 
groundwater-fed tributary to Jackson Creek in SE 
Bloomington/Indiana which is characterized by promi-
nent reddish-brownish deposits of iron hydroxides. 
Under typical conditions the water seeps into the creek 
from a sandstone horizon within the Mississippian 
Borden Formation, a succession of marine marls, car-
bonates, and sandstones. These sediments contain 
variable amounts of diagenetic pyrite that is oxidized as 
surface water percolate through the sediments. In the 
process the oxygen content of the water is utilized for 

sulfate formation, and the iron goes into solution as the 
Fe2+ ion. On first approximation one could assume that 
this iron simply is oxidized (to Fe3+) and precipitated in 
the form of hydroxides (Fe(OH)3) once it exits aquifers 
and comes in contact with oxygen. 

Discharge of these iron-rich waters is intimately 
linked to an occurrence of masses of iron bacteria. The 
bacteria form loaf-shaped (Fig. 1) and bulbous buildups 
(Fig. 2) up to 20cm diameter, as well as undulose mats 
of a few cm thickness that cover the creek bed. 

 
Figure 2: Bulbous microbial buildups (arrows) in faster 
flowing portion of creek. 

The sheath forming bacterium Leptothrix domi-
nates, but spiral stalks of Gallionella are commonly 
present, as well as other currently unidentified mi-
crobes. 

 
Figure 3: SEM image of mat fabric. Large arrow = Lepto-
thrix sheath, small arrow = Gallionella stalk. 

Microbial growth forms are fragile and are flushed 
out entirely during peak runoff associated with heavy 




