SBER

Stream Biofilm and Ecosystem
Research Laboratory

BACKGROUND & AIMS

Phototrophic biofilms dominate benthic
life in many ecosystems. In streams, these
biofilms can form conspicuous patterns,
the formation of which remains poorly un-
derstood. We hypothesize that patterns
evolve from hydraulic constraints and
biotic processes, where the latter are con-
ducive to enhance fitness of the biofilms.
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METHODS

We designed experimental flumes
with highly reproducible hydraulic
microenvironments. Biofilm mor-
phogenesis is monitored with a
sophisticated automated optical
coherence tomo-graphy (OCT)
system. Advanced image analysis
allos us to quantify pattern forma-
tion in the various hydraulic micro-
environments.

RESULTS

Hydraulic microenvironments
along gradients of flow velocity
and turbulence lead to gradual
changes in biofilm biovolume
accumulation. This is evident
throughout all stages of biofilm
Formation.

Local pattern formation appears
to be mediated by directional

interactions among neighboring
biofilm patches.

=
o o

20 Pt O R e

distance (mm)

150 200
| distance (mm)

Vol= —2.635 1073 x dist + 1.95
R2=0.921, p-value<2.2 10716

250 300

biovolume (mm?3)
|—I
(@3]

0 50 100 150 200 250 300 350
distance (mm)

[ ——— |y ——
0 0.1 0.2 0.3 o 1 2 3

height (mm) biovolume (mm?3)

IHENS

SNF

Swiss NATIONAL SCIENCE FOUNDATION

St

MARIE CURIE



