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of mortality and a means by which the beds support ecosystem processes, so 
some amount of consumption is consistent with “success.” Algal overgrowth 
has been identified in some beds.

Question C. How can beds be designed and built so as to make them self- 
sustaining and minimize the need for ongoing intervention?

Oysters must be dense enough on the beds to allow for reproduction. The 
minimum density probably depends on the physical layout and local currents. 
Ongoing restoration efforts indicate that oyster beds need to be cleaned of 
sediment periodically but require no other maintenance. Minimizing human 
intervention would reduce the cost of restoration and increase the likelihood of 
long-term persistence of the beds. This of course does not eliminate the need 
for periodic monitoring.

Question D. How do oyster beds and eelgrass beds interact, and how do they 
interact with other habitats?

Since some of the functions of eelgrass and oyster beds are similar, there may 
be advantages to establishing them in close proximity. Also, restoration should 
take into account potential negative effects on other habitats or services.

Question E. What are the best methods and timing for oyster restoration that 
minimize settlement of invasive species?

Question F. How do wind waves, wakes, water intakes, and turbidity affect  
oyster beds?

Wave action can affect beds directly or indirectly through increases in turbidity 
and suspended sediment. The degree and spatial extent of disruption to oyster 
beds by vessel wakes and turbidity and suspended sediment from wakes or 
dredging should be investigated to determine if protective actions are needed. 
Industrial intakes of water might entrain an excessive proportion of larvae if 
the intakes are located close to large oyster beds or restoration sites.

Volunteersmonitorindividual
Pacificoystershellscoveredin
newlysettlednativeoysters.
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Question G. How do constructed oyster beds influence local water motion and 
sediment deposition?

Potential positive and negative effects of the beds as structure must be consid-
ered in designing and building oyster beds. These may affect the long-term suc-
cess of the beds as well as conditions in the surrounding areas.

Protection Goals for Shellfish Beds

SHELLFISHBEDSPROTECTIONGOAL1

Protect San Francisco Bay native shellfish habitats (particu-
larly native oyster Ostrea lurida) through no net loss of  
existing habitat. 

Shellfish Beds Protection Objective 1-1:•	  Provide public access and 
recreational opportunities that minimize impacts to existing intertidal native 
shellfish habitat in the bay.

Shellfish Beds Protection Action 1-1-1: Develop community stewardship of 
native shellfish beds through placement of educational materials and signs 
that educate the public about the importance of shellfish bed habitat. Place 
educational signs at high-density intertidal sites and at restaurants serving 
oysters, and work with agencies to include shellfish information in Water 
Trail, Bay Trail, and Department of Boating and Waterway educational 
materials. 

Shellfish Beds Protection Objective 1-2:•	  Support preservation of 
existing intertidal and subtidal native shellfish habitat by locating new or 
reconstructed structures and shoreline infrastructure, or new dredging 
projects, away from high density native shellfish beds.

Shellfish Beds Protection Action 1-2-1: When new construction or operation  
of shoreline infrastructure occurs close to shellfish habitat, conduct pre- 
construction surveys of native shellfish to determine if significant popula-
tions (high densities, large adults, multiple age classes) are present.

Nativeoysterscolonizedon 
rocky substrate or possibly on 
artificialsubstratesuchasa
discarded tire.
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Shellfish Beds Protection Action 1-2-2: Promote partnerships with cities and 
counties to ensure that all proposed water intakes (for example, from once-
through cooling and desalination facilities) minimize impacts to native 
shellfish beds by locating structures away from existing native shellfish beds 
and promoting use of technologies that avoid high levels of larval entrain-
ment (for example, subsurface intakes near large shellfish beds). 

SHELLFISHBEDSPROTECTIONGOAL2

Protect areas in San Francisco Bay with potential for future 
shellfish expansion, restoration, or creation.

Shellfish Beds Protection Objective 2-1:•	  Purchase subtidal property 
from willing sellers or create conservation easements for shellfish protection 
or restoration (including enhancement or creation). (Potential sources 
of funding may include the National Fish and Wildlife Foundation, The 
Nature Conservancy, State Coastal Conservancy, Audubon, NOAA Coastal 
Estuarine Land Conservation Program, land trusts, etc.). 

Shellfish Beds Protection Objective 2-2:•	  If new projects are located in 
intertidal or subtidal areas, scale and orient them in ways that maintain or 
improve physical conditions (bathymetry, currents, etc.) needed to support 
shellfish survival and growth in areas identified in this report for future 
native shellfish habitat enhancement or creation projects.

Nativeoystersandseaweedsattach
themselvestomonitoringstakesas
partofaprojectbySanFrancisco
StateUniversityresearchersonthe
NorthRichmondShoreline.
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Restoration Goals for Shellfish Beds

SHELLFISHBEDSRESTORATIONGOAL1

Increase native oyster populations in San Francisco Bay within 
8,000 acres of potential suitable subtidal area over a 50-year 
time frame through a phased approach conducted within a 
framework of adaptive management.

Shellfish Beds Restoration Objective 1-1: •	 Implement a program of 
adaptive management with phased restoration. Periodic reviews will 
determine whether the knowledge is adequate to support proceeding to 
the next phase. Provisionally the targets would be to increase native oyster 
populations within 10 acres of subtidal area within 5 years, within 400 acres 
of subtidal area within 10 years, and within 8,000 acres of subtidal area 
within a 50-year time frame (Figure 7-6). 

See list of priority native oyster restoration sites below, and more detail  •	
in the Native Oyster Restoration Table in Appendix 7-1 for site-specific 
phased actions. 

RECOmmENdATiONS fOR RESTORiNg OySTER BEdS

Inareaswithpotentialforrestoration,UCDavisresearchersestimatetotalpotential
acreageatpreferredsitesas8,000acres,theareadefinedbytheshorelinesegment
outto2mdepth,whichisabout9%ofthetotalintertidalandsubtidalhabitatfromthe
shorelinetoa2mdepth.Thesiterecommendationsbelowarebasedlargelyonthe
recommendationsfrompreviousmonitoringandrestorationprojects,twoWestCoast
NativeOysterworkshops,andtheSanFranciscoBayNativeOysterWorkingGroup,
andfromparticipantsinaworkshoponshellfishrestorationheldinTiburon,California
inDecember2008.

Priority nativeoysterrestorationsites:
 EarlF.DunphyPark,Sausalito

BrickyardPark,Strawberry
Angel Island
RichardsonBay
ArambaruIsland,RichardsonBay
SanRafaelShorelinefromMarinRod
&GunClubtosouthofMcNears
Beacharea

MarinIslandsNationalWildlifeRefuge
RichmondBridgenorthtoPoint

Pinole
PointIsabelRegionalShoreline
AlbanyBeach
BerkeleyShorebirdPark
AshbySpittoEmeryvilleCrescent
NorthCesarChavezPark,Berkeley

LakeMerritt,Oakland
OaklandMiddleHarbor
AreaadjacenttoSanLeandroMarina
andnearbyshoreline

EdenLandingEcologicalReserve,
Hayward

RavenswoodPier
SouthBaySaltPondsandadjacent
offshoresubtidalareas

PaloAltoBaylandsNaturePreserve
WestPointHarbor,RedwoodCity
BairIslandNationalWildlifeRefuge,
RedwoodCity

CoyotePoint,SanMateo
OysterPointtoareaadjacentto
SierraPointMarina,SouthSan
Francisco
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Figure7-6:LocationsofrecommendedsitesforphasednativeoysterrestorationinSan
FranciscoBay.
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Shellfish Beds Restoration Action 1-1-1: Establish a standing objective review 
panel to evaluate results and make recommendations on stepping through 
phases of restoration.

Shellfish Beds Restoration Action 1-1-2: Develop an integrated program of 
research, pilot projects, and eventually full-scale projects following the adap-
tive management framework (Chapter 2, Figure 2-3, see Phased Approach 
above), with the intent of simultaneously increasing the area of shellfish beds 
and learning about their contributions to ecosystem services. Specific atten-
tion should be paid to assessing the quantitative ecosystem response to res-
toration, and the resulting increases in ecosystem services to be expected.

Shellfish Beds Restoration Action 1-1-3: Develop a programmatic environmen-
tal review and permitting process to facilitate subtidal restoration projects, 
including native oyster restoration projects, to achieve multiple habitat and 
shoreline protection objectives. 

Shellfish Beds Restoration Objective 1-2: •	 Incorporate native oyster 
restoration into other regional restoration and shoreline protection projects 
and initiatives. 

Shellfish Beds Restoration Action 1-2-1: Initiate pilot subtidal integration proj-
ects, including living shorelines and living breakwaters, to demonstrate 
effectiveness and collaboration. When appropriate, construct living shore-
lines, including reef balls™ and other techniques, from native, biodegradable 
materials, maintenance dredging material that can be beneficially reused, or 
native rock.

Shellfish Beds Restoration Action 1-2-2: Support public–private partnerships 
to restore native oysters. Work with regional organizations and agencies to 
identify partners and projects that could incorporate native oyster restora-
tion and monitoring into existing or planned projects. Groups include the San 
Francisco Bay Joint Venture, California Department of Fish and Game, Jerico 
Products, Inc., the Wildlife Conservation Board, and others.

Shellfish Beds Restoration Action 1-2-3: Incorporate San Francisco Bay oyster 
restoration goals into national strategies such as The Nature Conservancy 
Shellfish at Risk Program and the National Fish and Wildlife Foundation’s 
Keystone Species Initiatives.


