
A4 Presentation | Prune Wassenaar | 5499933 
Master of Architecture 

Geert Coumans | Marcel Bilow 
16.06.2026

Ôde à la mer



A4 Presentation 16.06.2026

Prune WassenaarDEFINING ARCHITECTURE

Ôde à la mer

Architecture is
the creation and organization of spaces 

to support human needs.
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Ôde à la mer

Architecture is
about functionality, efficiency, and 

practicality of spatial use.

Spatial
human needs 
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Ôde à la mer

Architecture is
an artistic practice that shapes 

experiences and evokes emotions.

Functional and efficient 
spatial design

Spatial
human needs 
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Architecture is
the technical design of safe, 

comfortable, and resilient structures 
that protect and support their users.

Functional and efficient 
spatial design

Spatial experiences evoking 
emotions

Spatial
human needs 
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Functional and efficient 
spatial design

Spatial experiences evoking 
emotions

Architecture is
a translation of cultural traditions 

and values. 

Spatial
human needs 

Engineering safe and 
comfortable environments



Engineering safe and 
comfortable environments

A4 Presentation 16.06.2026

Prune WassenaarDEFINING ARCHITECTURE

Ôde à la mer

Functional and efficient 
spatial design

Spatial experiences evoking 
emotions

Cultural translation

Architecture is
an interpretation of the unique 
characteristics of a place into 

spatial and material form.

Spatial
human needs 



Engineering safe and 
comfortable environments
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Functional and efficient 
spatial design

Spatial experiences 
evoking emotions

Cultural translation

Interpretation of unique 
environment qualities

ARCHITECTURE
IS A PUZZEL

Spatial
human needs 
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BIOROCK AS CENTER PIECE 
OF THE PUZZEL
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Global energy related 
carbon emissions from the 

construction sector

Global energy related carbon 
emissions from the construction sector 
(own diagram based on Dyson et al. 
2023)
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Expected evolution of 
embodied and 
operational carbon 
emissions (own diagram 
based on UN 
Environment programme, 
n.d.) 

Expected evolution of 
the embodied and 
operational carbon 

emissions in the 
construction sector
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How can Biorock technology be 
translated into an architectural 

design tool to reduce embodied 
carbon …
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Property LV Biorock HV Biorock Concrete

Density (kg/𝑚𝑚3) 2499.2 1771.1 1800-2400

Compression Strength 
(MPa)

Not measured 16.8 24.2

Puncture resistance (kN) 3.9 1.4 3.4

Specific heat capacity 
(J/kg.K)

811 9108.2 900

Thermal diffusivity 
(𝑚𝑚𝑚𝑚2/s)

0.69 0.45 0.99-0.67

Thermal conductivity 
(W/m.K)

1.398 0.654 1.95-1.33

Summurize resulted mechanical propertie of Biorock (Johra, et al. 2021)



2𝐻𝐻2𝑂𝑂 →  𝑂𝑂2 + 4𝐻𝐻+ + 4𝑒𝑒− 
Anode reaction

2𝐻𝐻2𝑂𝑂 + 2𝑒𝑒− →  𝐻𝐻2 + 2𝑂𝑂𝑂𝑂−

Cathode reaction

6𝐻𝐻2𝑂𝑂 → 2𝐻𝐻2 + 𝑂𝑂2 + 4𝐻𝐻+ + 4𝑂𝑂𝑂𝑂−

Net reaction

𝐻𝐻+ + 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶3 → 4𝐶𝐶𝐶𝐶++ + 𝐻𝐻𝐻𝐻𝐻𝐻3−

𝐶𝐶𝐶𝐶2 + 𝑂𝑂𝑂𝑂− → 𝐻𝐻𝐻𝐻𝐻𝐻3−

𝐻𝐻𝐻𝐻𝐻𝐻3− + 𝑂𝑂𝑂𝑂− → 𝐶𝐶𝐶𝐶32− + 𝐻𝐻2𝑂𝑂

𝐶𝐶𝑎𝑎2+ + 𝐶𝐶𝐶𝐶32− → 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶3(𝑠𝑠)
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Solid Calcium 
Carbonate formation
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Experimental Set-up
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Starting structures

Final results

Prune Wassenaar
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Marine Experimentation
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Starting structures
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Growing structures

EXPERIMENTAL RESEARCH
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Final structures

EXPERIMENTAL RESEARCH
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CONCLUSIONS

To maximize efficient 
growth the aimed Biorock 
structure should be 
designed as a framework 
with a rough steel surface.

Biorock is therefor not to be 
seen and designed with as 
a massive building block 
but rather as an 
interconnection of thin 
structural networks.

The framework's joints 
are key growth zones, as 
mineral accretion is most 
efficient at these locations.

Growth occurs unevenly 
across one same structure, 
producing unique forms 
even when composed of 
identical mass-produced 
elements.
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A material developed for 
architectural use and 
spread in tropical seas as 
support for reef 
ecosystems
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Current research start 
looking into the effect of 
Biorock on marine 
ecosystems in the Dutch 
context
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How can Biorock technology be 
translated into an architectural 

design tool to reduce embodied 
carbon while integrating it as 

part of the natural marine 
ecosystem…
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Protected natural 
environments correlated to 
marine educational and 
research centers in the 
Netherlands
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An educational and 
research center for marine 
ecosystems of the 
Oosterschelde
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How can Biorock technology be 
translated into an architectural 

design tool to reduce embodied 
carbon while integrating it as 

part of the natural marine 
ecosystem of the 
Oosterschelde?
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Reef building species
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Reef associated species
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Reef benefitting species
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Modular Biorock reef element
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Coastal bird species
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Modular Biorock ecological column element

A4 Presentation 16.06.2026 Ôde à la mer



Prune WassenaarMARINE ECOSYSTEM

Reef design floorplan
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Architectural design lower pavilionsArchitectural design upper pavilions
A4 Presentation 16.06.2026 Ôde à la mer
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South-West Elevation
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1:20 Fragment
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1:20 Fragment



Prune WassenaarGradient 2: Sinking through the reef
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Prune WassenaarGradient 3: Marine Observatory
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Prune WassenaarGradient 3: Marine Observatory
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1:20 Fragment
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Prune WassenaarGradient 4: Marine Promenade
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Section

A4 Presentation 16.06.2026 Ôde à la mer



Prune WassenaarThe project through time

A4 Presentation 16.06.2026 Ôde à la mer



Prune WassenaarThe project through time

A4 Presentation 16.06.2026 Ôde à la mer



Prune WassenaarThe project through time

A4 Presentation 16.06.2026 Ôde à la mer



Prune WassenaarThe project through time

A4 Presentation 16.06.2026 Ôde à la mer



Prune WassenaarThe project through time

A4 Presentation 16.06.2026 Ôde à la mer



A4 Presentation 16.06.2026

Prune WassenaarThe project through time

Ôde à la mer



A4 Presentation 16.06.2026

Prune WassenaarBiorock use

Ôde à la mer



Ôde à la mer
A project where Biorock creates a living interface, blurring 

the boundary between human and marine ecosystems.
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