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Summary of Elkhorn Slough National Estuarine Research Reserve and 
Elkhorn Slough Foundation partnership project 



Olympia oysters are an ancient part of healthy 
estuarine ecosystems on the Pacific coast 

Pain%ng	  by	  Cory	  and	  Catska	  Ench,	  2003	  
From	  Journal	  of	  Shellfish	  Research	  
March	  2009	  



Oysters increase estuarine biodiversity 
and improve water quality through filtering 



At Elkhorn Slough, abundant oysters (sites with black 
dots) only occur in the upper estuary.  We estimate 

only about 5000 oysters remain in the estuary. 



If Elkhorn Slough populations of Olympia oysters go 
locally extinct, connectivity between northern and 

southern California populations will be lost 

Sites	  with	  
and	  without	  
Olympia	  oysters	  
(Data	  from	  	  
Polson	  et	  al.	  2009)	  



Olympia oysters are rare in Elkhorn Slough, mostly 
limited to artificial substrates in the upper estuary 



The ESNERR research program, with superb interns, 
has been studying factors that limit oysters 



OYSTER RECRUITMENT: Oyster larvae are brooded 
inside their mother’s shell, then released. They can 

quickly settle if they find hard substrate, or they can 
remain in the plankton for a while.  

oyster larvae being brooded   oyster larvae swimming in the water 
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Tiles deployed around the estuary have revealed 
variable oyster recruitment across years and sites 



Comparisons between sites revealed environmental 
correlates of oyster distribution and abundance 



One threat to Elkhorn oysters is poor water quality: 
they are absent from highly nutrient enriched sites 



Mass die-offs of oysters occur in sites with little 
tidal exchange likely due to low dissolved oxygen 



Another threat to Elkhorn oysters is overgrowth by 
non-native invertebrate species, such as the 

Australian reef-forming tubeworm shown here 



The tubeworm may limit growth and decrease survival 
of Olympia oysters such as this tagged individual 



Non-native sponges sometimes overgrow  
and kill entire clumps of oysters 



Another factor limiting oysters is lack of hard 
substrates large enough to avoid burial in mud 



The few hard substrates that are present in the 
upper estuary often host live oysters 



Source	  of	  photos:	  
hMp://www.massaudubon.org/
printnews.php?id=1109	  
	  

Construction of clam shell reefs to support oysters 
has been successful on the Atlantic coast but never 

tried on the Pacific coast 



Intensive predation by sea otters occupying the mouth 
area of the estuary results in an abundance of clam shells 
there 
 
Volunteers collected large clam shells from otter foraging 
areas near the mouth of the estuary and worked with 
interns use the shells to create oyster reefs 
 

PILOT CLAM SHELL REEF CONSTRUCTION 
In 2009-2011, we conducted small restoration 
experiments to test oyster restoration methods using 
clam shells 



PILOT REEF DEPLOYMENT 
We tested different types of small modular, mobile 
reefs using the clam shells at different sites on the 
Elkhorn Slough Reserve 

 
In 2009, we tested biodegradable mesh bags filled with clam 
shells and staked into the mud with bamboo poles (left) and 
shell “necklaces” (below, left) suspended between rebar 
poles. In half of the bags, we added adult oysters to see if 
this would encourage the recruitment of baby oysters. 
 
 



In summer 2010, we created more solid modular 
reefs, putting clam shells in wooden frames or 

embedding them in a thin concrete matrix 



Months after deployment, we already observed some 
recruitment of native oysters on to reefs 



Of the different reef types we tested, the shell 
necklaces had the most oyster recruits, the least 

fouling by non-native species and the least amount of 
accumulated sediment 



In July 2012, we began a two-year grant-funded 
project which will refine and scale up restoration 

efforts at Elkhorn Slough 

Supported by a grant from CDFG’s Environmental 
Enhancement Fund, ESNERR’s NOAA operating 
grant, and hundreds of hours donated by summer 
interns and volunteers 



Based on our past success with shell necklaces, we 
decided to build and deploy more. Staff, interns and 
volunteers, pitched in for a necklace-stringing party 

 





We deployed necklaces at 10 sites in the South Marsh 
region of the Reserve. At each site, we placed 3 at 

mean lower, low water and 3 one foot higher. 
 



While volunteers and interns worked on shore to 
attach necklaces to posts, project scientists placed 

the reefs at the correct depths. 
 



We will also continue to test more durable cement 
structures, such as these “oyster balls” to be 
deployed in fall 2012. We can move these mobile, 
modular reefs to optimize success in the future. 



We will monitor these reefs to determine which 
depths and which sites (more vs. less muddy; closer 
vs. farther from adult populations) have the most 
recruitment and the best subsequent survival 



Our goal is to eventually double the population of 
Olympia oysters on the Elkhorn Slough Reserve, with 
restoration science informing adaptive management 


