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From: Amanda Stock
To: ECY RE Shoreline Rule; 
Subject: Ecology Rulemaking - Taylor Shellfish Comments Transmission 1                     E0035
Date: Tuesday, November 23, 2010 3:28:36 PM


Ms. Bouta,
 
We have prepared this email memorandum as an accompaniment to the letter 
submitted on November 23, 2010, on behalf of Taylor Shellfish on the proposed 
SMA rulemaking revisions related to shellfish aquaculture activities.  This letter 
addresses the environmental services provided by commercial shellfish farms.  As 
noted in our November 23 letter, based on the beneficial environmental services 
discussed herein, Ecology should continue to classify commercial shellfish farms 
beds as critical saltwater habitat.  We are also submitting, via separate emails, a 
number of articles and scientific studies that document the environmental 
benefits discussed below.
 
Scientific literature recognizes that shellfish perform critical environmental 
services in the ecosystem, including improving water quality, enhancing estuarine 
sediment, recruitment of eelgrass seeds, and formation of three-dimensional 
structure that provides critical habitat for several species of marine flora and 
fauna.  
 
As noted by the Puget Sound Action Team:  
 
     “Shellfish are integral components of the coastal ecosystem, so much so that 
some ecologists view oyster beds and oyster reefs as the outstanding communities 
of the estuary.
     “The interactions between shellfish beds and other organisms and elements of 
the coastal ecosystem are numerous and complex.  Environmental factors, such as 
water temperature, salinity, food availability, substrate and predators determine 
the distribution, abundance and condition of different shellfish species.  In similar 
but reverse fashion, shellfish exert a dramatic influence on the character and 
condition of the estuarine environment, providing three dimensional structure and 
habitat for plant and animal life of all kinds and playing particularly important 
roles in the uptake and recycling of energy and nutrients.”  (Puget Sound Action 
Team, 2003)
 
And as the U.S. Army Corps of Engineers noted:
 
“Since shellfish improve water quality and increase food production, we believe 
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that there is generally a net increase in aquatic resource functions in estuaries or 
bays where shellfish are produced.”  (U.S. Army Corps of Engineers, 2007)
 
Water Quality and Nutrient Cycling
 
Shellfish significantly enhance water quality and clarity through the role they play 
as filter feeders.  A single oyster, for example, filters up to 120 liters of water per 
day as it feeds off the phytoplankton that occurs naturally in marine waters.  (For 
comparison, it has been estimated that a single Manila clam filters approximately 
30 liters of water; a mussel up to 48 liters; and a geoduck clam up to 120 liters.) 
 
This filtering function is particularly critical given the poor health of many marine 
waters.  Hood Canal is a prime example of a water body currently suffering from 
hypoxic conditions, with historically high levels of nitrogen leading to excessive 
algae growth.  When algae dies and decomposes, it consumes oxygen, leading to 
dangerously low levels of dissolved oxygen, which in turn leads to die-off of 
oxygen-deprived marine plants and animals.  The United Nations has reported on 
the severity of this issue, citing a 34 percent increase in the number of dead zones 
in the world’s oceans.  They cite human sewage contamination as one of the chief 
culprits, noting that the pollution can be directly linked to rising coastal 
populations and inadequate treatment systems.
 
Shellfish perform another critical environmental service through their ability to 
cycle nutrients in a phenomenon called “bentho-pelagic coupling.”  As they 
consume phytoplankton in the water column, including nitrogen, phosphorous 
and carbon, shellfish convey these and other nutrients to the benthos.  Most 
notably, nitrogen, having passed through the shellfish in the form of feces and 
pseudofeces, are deposited into the sediment, making it readily available to -- and 
in affect fertilizing -- eelgrass and other sea grasses.  
 
Most notably, actively growing shellfish remove nitrogen, phosphorous and other 
organic nutrients from the water at a higher rate than mature shellfish.  In a 
mature state, the bivalves are generally in a state of nitrogen balance in which the 
organic nitrogen ingested in the food is equal to the nitrogen defecated or 
excreted as ammonia. (Rice, 2001).  This phenomenon is particularly noteworthy 
in that commercial shellfish beds provide a constant source of actively growing 
shellfish.
 
Creating habitat through three dimensional structure
 







Shellfish provide habitat, forming reefs or complex structures that provide refuge 
or hard substrate for other species of marine plants and animals to colonize.  
These structures can be compared to the functions performed by coral in more 
tropical environments.  Both are “biogenic,” being formed by the accumulation of 
colonial animals, and both provide complex physical structure and surface area 
used by several other species as a temporary or permanent habitat.  This results in 
enhanced species abundance, biomass and diversity compared to open mud or 
eelgrass dominated habitat.  Shellfish provide structure for macroalgal attachment 
as well as mussels and barnacles, which in turn provide protection and/or food for 
crab, outmigrating juvenile salmon, and various species of amphipods. 
 
As part of a programmatic effort to estimate estuarine habitat values, Ferraro and 
Cole (2001) conducted estuary-wide studies in Washington’s Willapa Bay, and 
Oregon’s Tillamook Bay, in 1996 and 1998.  Their research determined benthic 
macrofauna-habitat relationships for eight intertidal habitats in Pacific Northwest 
estuaries which included eelgrass, Zostera marina, Japanese eelgrass, Zostera 
japonica, Atlantic cordgrass, Spartina alterniflora, mud shrimp, Upogebia 
pugettensis, ghost shrimp, Neotrypaea californiensis, bottom culture Pacific oyster 
(Crassostrea gigas), mud, sand; and a subtidal, unharvested habitat.  On average, 
bottom cultured oysters provided the highest value habitat for the greatest 
abundance of species 
 
Studies have shown that shellfish may also increase recruitment of floating 
eelgrass seeds, either as they travel as single seed, or within detached 
reproductive shoots.  Entrapment can be facilitated by the structure provided by 
shellfish beds, and since eelgrass seed is a common food item for crustaceans, 
shellfish can provide refuge for seeds, providing for higher survival. (Wigand and 
Churchill 1988).  By filtering seawater and increasing sediment organic content, 
shellfish provide optimum conditions for seed germination.  Shellfish may also 
increase the survival of seedlings, which have very high mortality rates, by 
increasing light levels, nutrients, and protecting against erosion and herbivory.  
(Orth, Luckenbach, and Moore 1994, and Ruckelshaus 1996).  
 
Given the variety of species and complex interactions associated with the three-
dimensional structure formed by shellfish beds, they can rightfully be considered 
“essential fish habitat” as defined in the Magnuson Stevens Conservation and 
Management Act.  (Coen et al 1999).  Similarly, Ecology should continue to classify 
commercial shellfish beds as critical saltwater habitat.
 
Shellfish as mitigators







 
A growing body of research illuminates the profoundly important role shellfish 
play in coastal ecosystems.  Shellfish, sometimes described as “ecosystem 
engineers,” (Jones et al 1994, Lenihan, 1999) are increasingly being utilized in 
environmental restoration projects across the U.S., with significant public funds 
being committed to such efforts.  In fact, the ACOE has recognized the value of 
shellfish through the NWP 27, which permits shellfish seeding activities for 
environmental restoration efforts.  Community organizations and individuals 
across the country are teaming up with governmental agencies at the local, state 
and federal level to help restore shellfish communities, recognizing how critical 
they are to the coastal ecosystem.  Shellfish are being used to restore water 
quality, salt marshes, seagrass beds and mangroves. 
 
Ecosystem modeling and mesocosm studies have indicated that restoring shellfish 
populations to even a modest fraction of their historic abundance could improve 
water quality and aid in the recovery of seagrasses (Newell and Koch 2004; 
Ulanowicz and Tuttle 1992; Peterson and Heck 1999).
 
Shellfish are also being used to mitigate for shoreline erosion in some parts of the 
U.S.  The shellfish beds can serve as a natural breakwater, stabilizing shorelines 
and reducing the amount of suspended sediment in the adjacent waters.  This can 
result in improved water clarity and protection for seagrasses and other species in 
some areas. (Meyer et al 1997)
 
Examples of publicly funded shellfish restoration projects across the U.S. abound.  
Both NOAA and EPA have funds dedicated to such projects, which includes work in 
the Chesapeake, North Atlantic, South Atlantic, Gulf of Mexico, and West Coast, 
including projects in Washington, Oregon and California.  To put this into 
perspective, shellfish farmers on the West Coast spend approximately $8,311,000 
seeding their farms annually, not only at no cost to the taxpayer but in fact 
returning approximately $8,976,000 to local, state and federal treasuries.  (Based 
on gross sales of $110,811,000 in 2005.)
 
Thank you for your consideration of these comments and the studies and articles 
that follow.
 
Amanda M. Stock
Plauché & Stock LLP
811 First Avenue, Suite #320
Seattle, Washington  98104
206-588-4188
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