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An Urgent Call for Massive Local & Global 
Oyster Habitat Restoration!

http://www.umb.edu/ghp
http://www.biomimicryNE.org


Why?

Globally, (urban) estuaries have been 
scientifically monitored and assessed to 
be highly eutrophic and labeled with a 
dead fish sign as degraded and polluted 
areas 
(http://www.vims.edu/research/topics/
dead_zones/).  



Oyster habitats in USA

http://www.habitat.noaa.gov/images/map_images/habitat_oysters.jpg



• Salt Marsh
• Oyster reefs
• Sea grass beds
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Coastal Keystone Habitats in NE:
‘Nature’s Nature is NOT Random’

Photos:
A. Frankic

Biomimicry approach in understanding  
and restoring the coastal systems together; 
(Frankic et al, 2011)

How can we apply nature’s designs and solutions
in human built environments?

http://cdn.umb.edu/images/centers_institutes/greenbostonharbor/BI%20Frankic%20et%20al.pdf


FEEDBACK LOOPS

Water – energy –food  nexus in coastal ecosystems design and engineering is based on 
system’s collaboration not a competition: sediment transport, bioturbation, 
hydrodynamic processes (nature of water), biodiversity  (image source: Bouman et al, 2005)

The goal is to emulate coastal systems’ processes, strategies, designs 
and functions in human built environments. (Frankic et al, 2011)



Ecological 
Functions & 

Services

Salt marsh Shellfish beds
(one oyster)

Restoration activities 
and Biomimicry:

Nutrients/
total nitrogen take

~ 21gN/m²/y ~1.0 – 2.0 gN/y/oyster oyster reefs  & living 
shorelines, floating islands

Carbon
Sequestration
& biomineralization

~ 210gCO₂/m²/y 42% dry weight soft 
tissue; and 
11% in shell mass (CaCO3)

Oyster reefs, 
Green cement, Recycled 
shells, salt marsh 

Sediment accretion 
and oxygenation

~ 1.3 cm/y (vertical 
accretion)

Bioturbation Oyster reefs, 
Salt marshes, sea grasses 

Water storage, 
Filtration,  
Bioremediation,

1 acre = 1mill  gallons
30-50 gallons/day

Coastal engineers

Oyster Reefs,
Salt marshes, sea grasses

Data Source: Feagin et al. 2010; Shepard et al, 2011;  Beck et al, 2011, Frankic et 
al, 2011;Grabowski et al, 2012;  Carmichael et al. 2012; Kellogg et al. 2013; Rose 
et al. 2014; Ridge et al, 2017;

Supporting biological diversity and water-energy-food nexus.

We know what are the missing 
Ecological Functions & Services:

‘creating conditions conducive to life’



Comparison of restoration efforts for 
five coastal habitats in the United States:

For thousands of years humans have been 
working with nature to produce sustainable food & seafood;

Seafood production depends on water quality, 
and oysters are masters in filtering ~ 100liters/day/oyster!


		Habitat Type



		Global Loss (%)

		Area Restored

(hectare)

		Restoration Cost

($1000/hectare)



		Salt marsh



		80

		36,625

		242



		Seagrass



		65

		3946

		1035



		Oyster reef



		85

		69

		260



		Coral Reef



		20

		150

		9267



		Mangroves



		50

		1399

		771





Modified from Source: Grabowski et al 2012.



Green Harbors Project®
With locally attuned
Biomimicry LivingLabs®

www.umb.edu/ghp

Vision & Mission: Making 
urban harbors healthy, 
wealthy and resilient, here 
and now;

Locally applied science, 
research and technology 
solution based projects in 
collaboration with local 
communities, addressing 
their needs.

http://www.umb.edu/ghp


The first oyster  
restoration 

in Boston Harbor

Env. Assessment: European and native oysters (C. virginica) in Savin Hill Cove



Savin Hill Cove Biomimicry LivingLabs: urban 
coastal restoration and adaptation

Before



Oyster reef and fringing salt marsh = living shorelines in urban harbors

After (our vision)



Biomimicry LivingLabs, Savin Hill Cove, culvert area as restoration site 
for ~250K of native oysters! Nature & built environment are 
supporting cleaner water, biodiversity and shoreline protection;

12 meter

45 meter





Photo by  A. Frankic

Savin Hill Cove, designing with nature 
living shoreline 

Free Open Online Course: Coasts & Communities

http://media.umb.edu/sfecoasts


Biomimicry LivingLabs®Fog Nets: making 
water from air like 
nature does
www.nbdnano.com

Floating islands: design 
with nature and green 
chemistry

Honors College Students designed 
floating classroom project: they want 
to learn from and with nature!

http://www.nbdnano.com


https://www.umb.edu/uploads/File/gbhp/FRANKICCataldo.pdf

Wellfleet 
Harbor, Cape Cod

Oyster Restoration project sites to establish shellfish  
Sanctuaries as No Take Zones throughout the Harbor ;

https://www.umb.edu/uploads/File/gbhp/FRANKICCataldo.pdf


The Facts:

In Spring 1877, a Wellfleet schooner in 5 
trips in one day landed 16,254 bushels of 
oysters (Ernest Ingersoll, 1881); 

If 1 bushel ~ 100 oysters = 1.6 mill 
oysters/schooner/DAY

Present oyster harvest in the Harbor ~ 
7.8 mill oysters/YEAR (1.2 from 
commercial harvest, the rest from 
aquaculture)

Luntz (1960), estimated that 5,895 
oysters, the equivalent of 45 bushels 
(130/bushel), occurred within a single 
square yard of a natural oyster reef.

Oyster reef restoration project in 
Wellfleet Harbor (15.6sq mi/40.5km2)

Source: billionoysterproject.org; 
www.vims.edu; 



How much oyster population and oyster species used to thrive 
in coastal systems? Did we loose 85%? 90%? How long can 

oysters live? 

(‘The unnatural history of the sea’ by Collum Roberts)



Oyster reef restoration, 
Wellfleet Harbor

Oysters make us happy! 
Do we make oysters happy?



Recycling shells and placing cultch for 
naturally occurring oyster spats to settle 
on at the 2 acres oyster restoration site in 
Wellfleet Harbor, now spread throughout 
the Cape Cod area; 

Applying Green Cement 
materials would be the next 
step in restoring our urban 
harbors (e.g. BluePlanet Ltd.)



10-16-13

8-7-11 Oyster habitat restoration in Duck/Mayo 
Creeks, Wellfleet Harbor, Images: A. Frankic

On 2 acres, in 3 seasons, established 
population of ~ 6 mill oysters!



Results: Increased biological diversity supported by the 
restored oyster reef; improved water quality by 70% (sink of 
nutrients)

Dozens of terrapin turtles (endangered species) at the project 
site; one of the reasons why (we believe) there were no 
oyster drill snail predation;



Nutrients 
(Nitrogen) Sink at 
the 2 acres oyster 
restoration project

Source: Amy Costa and Anamarija Frankic (PI) (Frankic et al, 2015)

Monitoring Results 2011-15



Oyster reefs can grow up to 10 cm/year; (Collaboration with Env. Studio @ UC Berkley, CA)



Wellfleet Harbor



Proposed 
Next Steps

Shellfish aquaculture and 
commercial fishing are 
supported by oyster habitat 
restoration! 

Holistic approach for 
resilient estuary;



How can WOS through the work of 
its Chapters and members help 
promote oyster restoration and gain 
support from aquaculture industry, 
so that together we can lobby policy 
makers to fund and accelerate the 
oyster restoration efforts. Time is of 
the essence…

The fact is that we all need oysters, but oysters  need our help, 
As we all depend on resilent oceans , 
and conditions concucive to life



Frankic 2013

THANK YOU!
THANK YOU 

OYSTERS!

Network of Biomimetic LivingLabs®
‘Adopt a student for a green job’

‘Spiral economy’
locally attuned and adaptive 

collaboration


	Slide Number 1
	Why?
	Oyster habitats in USA
	Coastal Keystone Habitats in NE:�‘Nature’s Nature is NOT Random’
	Water – energy –food  nexus in coastal ecosystems design and engineering is based on system’s collaboration not a competition: sediment transport, bioturbation, hydrodynamic processes (nature of water), biodiversity  (image source: Bouman et al, 2005)��The goal is to emulate coastal systems’ processes, strategies, designs and functions in human built environments. (Frankic et al, 2011)
	We know what are the missing �Ecological Functions & Services:�‘creating conditions conducive to life’
	Slide Number 7
	Slide Number 8
	The first oyster  �restoration �in Boston Harbor
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Wellfleet �Harbor, Cape Cod
	Slide Number 17
	Slide Number 18
	Oyster reef restoration, �Wellfleet Harbor
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28

