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Biomimetic Artificial Reefs Enhance Long-Term Nursery Functionality
within Industrial Port Infrastructures

Matthieu LAPINSKI, Martin Perrot, Guillaume Ray, Etienne Joubert, Marc Bouchoucha

SEASOOST#



\
\

L
?
\

T CARAK

\\
~
-

‘ o N I E X I INTERNATIONAL CONFERENCE ON
ARTIFICIAL REEF AND RELATED AQUATIC HABITATS ——

m Coastal ecosystems are rich systems and
shallow habitats, such as seagrass beds, serve
as fish nurseries (Cheminée et al., 2021)

m The artifizialisation of the coast has lead to a
decrease in favorable nursery habitats and
changes in fish assemblages (Guidetti et al.,
2002)

m The port of Marseille is the largest port in
France (400ha)

m Previous complexifications trials of maritime
infrastructures have shown encouraging results
with an increase in nursery functions (e.g.
Joubert et al., 2023) =

> Long term effect of habitat complexification to M@G’S@ﬁﬂﬂ@ F©§

increase the nursery function for fish? Le port eauroméditarrondan
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NURSERY FUNCTION OF URBAN COASTLINE 1

Benefits in and Sheltered
outside ports areas
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PORTS: CRUCIAL AREAS OF ACTION FOR THE
RESTORATION OF MARINE BIODIVERSITY
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DEPLOYMENT ZONES

2014 => Habitat complexification
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Plfremer "
Dr Marc Bouchoucha ?{/

amme Giant Urchins on Breakwaters (3 sites, 9 stations)

amm» Artificial Seagrass on Docks (3 sites, 9 stations)
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WHAT HAPPENED SINCE 2014? 7
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MONITORING METHODOLOGY 7t

ECOLOGICAL MONITORING

m UVC Transects Scubadiving
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Fish counting
Species, Life Stage, Abundance

SECTION 01.
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MONITORING METHODOLOGY

TECHNICAL MONITORING

m Maintenance test

. m Material aging studies
m Visual control — ,
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SECTION 01.
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MAIN RESULTS IN NUMBERS 7

m /2 replicates / ~35 hours of UVC
m 7/ 103 juvenile of fish of 33 sp.
m 3214 in 2014, 3 889 in 2022

m Commercial Port infrastructures play a nursery function
for fish

m Complexification stations still operational & efficient
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BREAKWATER COMPLEXIFICATION
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Increase microcomplexity in breakwaters

« Giant urchins »

240 units around 1 m diameter (PP)

2014 study : increase diversity locally during the first year

Blocs piquants (x 23) long de 35 cm

Matériau du module : polypropyléne

Module oursin

|
Module écologique coffre de mouillage Sanary Sur Mer

MDLG MDSO MDLUJ FDG
Code station e
(Poste 123)  (Poste 190)  (Poste 100) (Gloria)
Number of units per site
(Juin 2014) 60 60 60 60
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SECTION 02.
SEABOOST IFREMER| 24 10 23




A
\

§
.
g
:
3
€
g
L]
¢
&
]

.



. Morsaflle F@SQE’

La rru avromdéditarrondan




@

3

N
W\

Megseille F@SQZ’

La port avromdditarrondam



iz




\
\

L
?
\

"\\
ia N
~

BREAKWATER COMPLEXIFICATION

« Technical durability not exceeded after 8 years despite lack of maintenance

* 83% of sea urchin modules still in place \X\N7/4

« Loss mainly at one site Digue du Large (crushing by rock movements) N\ —
« 99% of spines still in place on the remaining sea urchins (no macroloss) =t =

« <1 macro-waste per station of 20 sea urchins on average "

* Anchoring systems not corroded and operational

- SECTION 02. 14
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BREAKWATER COMPLEXIFICATION (T+8 YEARS) ’
More life and juvenile on breakwaters

Species richness

Abundance
B 2014 «———
B 2022 <—>
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BREAKWATER COMPLEXIFICATION (T+8 YEARS) ’
Breakwater complexification still efficient

* Species richness x 1,2
n.s : Abundance x 1,6
B 2014 «———
B 2022 <—>
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3 TIMES MORE JUVENILES OF THE LABRIDAE 24
SYMPHODUS OCELLATUS ON THE SECTIONS WITH

URCHINS COMPARED TO THE CONTROL BREAKWATERS

*** Abundance : x 3 I ‘
{'s
01 ' m 2014
m 2022 .4- 2,
) Globally 7
151
bc
e - .

Ar:cSea Coﬁtrol Contr(.)I dock
breakwater
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DOCKS COMPLEXIFICATION 7t

2m

10m

Longueur sur-mesure jusqu'a 7métres

©70cm & ©120cm selon modéle- ~

m Increase vertically the habitat complexity
m 90 units, 450 ml
m 2014 > *** abundance and species richness of juvenile

1 "“ A /) (" X ")‘-. A ;. adY | i 7l / ;
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| diff M S s :
mportant differences \ L NORSERMNRETT VIR %
"‘Manme ou mousqueton i \x Brins de longueur variable 35 a 60 cm Ghabﬁla(ecologiquecﬂecm;h

acler noxydabll 318 Vue de face de chaque cdté de I'ame centrale Vue latérale

—Densité variable de brins:

P )/ 100 & 150 brins/mi »
- )

Manille
d'accastillage
en acier
inoxydable 316
ou équivalent

I

Code station MQG MQP

¥ N
Boutle par retour de.~

i SO //~sungle - passage liore
Nombre de modules mabériau variable st IHOTIE X \ /" 28mm astalesur
S / mande
R05e|iére ® (Juin 30 30 s 1o g ’ Détails pour fixation
201 4) R-IN.0O| Module Roseliére ame sangle polyester \>Ame centrale composée de deux sangles en polyester largeur 25 ou 30mm, liaisonnées par 4 lignes de
couture avec fil polyester (polyester haute ténacité traité anti-UV)

Module unitaire assemblable
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DOCKS COMPLEXIFICATION

m Technical durability not exceeded after 8 years despite lack of maintenance

m 1 decomissionned station during the experiment (No more Docks Fender / organization of public
events)

m 100% of the modules still in place
m “Leef” density equivalent to initial density (no macroloss)

m Laboratory analysis shows little loss of mechanical properties and no ecotoxicological component
(IRMATEC, 2022)

m Significant sedimentation and biogenic colonization change the initial 3D shape of the structure
m Anchoring systems not corroded and operational

- SECTION 03. 23
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BREAKWATER COMPLEXIFICATION (T+8 YEARS) ’
Docks complexification still efficient

* Species richness x 4,7
n.s : Abundance x 3,5
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NATURAL VARIABILITY IN COASTAL FISH
RECRUITMENT DEPENDING ON THE SPECIES :
SEABREAM DIPLODUS ANNULARIS

s

Abundance : 2014 > 2022
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! SYNTHESIS & PERSPECTIVES

m Complexification of port infrastructures can improve locally the
nursery function for fish

m A greater leverage effect of eco-design on the docks

m Long-term monitoring (technical & ecological)and scale-up

Projegts are needed to restore degraded coastal ecological
unctions (Joubert et al., 2025)
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CONTACT

Matthieu Lapinski
Ecological engineering Project manager — Marine biologist

matthieu.lapinski@seaboost.fr

www.seaboost.fr
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