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Site visit on July 17, 2011:
After cultching;

Dr. Frankic’s students:
Anny Cataldo, Aly Pitts,
and Judith Druker
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http://www.flickr.com//photos/greenbostonha
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Groundtruthing
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Denitrification by Habitat Type
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Fig. 1. Mean rates of denitrification by habi

oach season. Error bars are one standard error.

e Structure seems to help promote the
denitrification process (Piehler and Smyth 2011)



Increasing Interest in Oysters and WQ
Why?

« Population decline
- < 1% historic levels

« Failure to meet WQ goals

« EPA-mandated WQ
improvements (TMDLS)

Increasingly expensive —Hi
- MD and VA

Annual Cost

Tier 1 Tier 2 Tier 3

- Local governments will rota $158 = s
pay bulk of costs [ Fed./State $49 $186 $317

OLocal $149 $369 $821

* Enhancin g oyster Exhibit 20: Estimated Distribution of Annual Costs (millions of 20015)

populations may cost less
than other options

- Additional benefits

Source: US EPA 2003. Economic analysis of nutrient

and sediment reduction actions to restore

Chesapeake Bay. Annapolis, MD / V'M5 WI[ LIAM
& MARY

VIRGINIA INSTITUTE OF MARINE SCIENCE




Shellfish and Nutrients




Best Available Science

Oyster Nitrogen Removal 3
(gms/oyster/year) |




Measuring Oysters' Improvements on
Water Quality

already 2-3 million additional oysters

goal: 8,800 pounds of nitrogen removed per year

likely increase in commercial shellfish value of $1 million/yvear
increased water filtration approximately 100 million gallons/day
erosion control

sediment reduction

increased turtle, eel, juvenile fish habitat

Cape Cod Cooperative Extension
!—-d\:!l ‘-'--"_
nvironmental 522 Partners|

A partnership for engineering solutions.




* Uniqueness of Wellfleet Harbor
» Importance of Habitats Connectivity

« Challenges to restore & sustain keystone coastal
habitats together and not separate

Facts:

* In Spring 1877, a Wellfleet schooner in 5 trips in
one day landed 16,254 bushels of oysters
(Ernest Ingersoll, 1881); 1 bushel ~ 100 oysters
~ 1.5 mill oysters

* Today: ~ 3 mill oysters/year

Duck Creek Site
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2 acre project site change in only 2 years!

Green - compact sediment with cultch from the oyster festival; red — send and mud sediment
with little cultch along the fringing salt marsh; purple - variable sediment texture with high
cultch and young oysters and spats; blue - established oyster reef with adult oysters ~ 3y/o.




Species biodiversity at the project site

2013 species identified within quadrats:
- ribbed mussel (Geukensia demissa)

- mud crab (Neopanopeus sayi)

- amphipods (Gammarus)

- hard clams (Marcernaria m.)

- mud snails (/lyanassa obsolete)

- oyster drills (Urosalpinx cinerea)

~58 individuals counted in September,
7.25 individual oyster drills per m?

- mud warms (Polycheate)

- anemones (Ascidia)

- asian shore crab (Hemigrapsus sanguineus)
- barnacle

- mite

- whelk

Increased abundance and appearance of
other species was observed throughout

the project site:

- Terrapins (~40 at the site)
- Grey heron

- qgulls

- juvenile fish

- Shrimps

- Opyster catcher
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Oyster population data 2012-13

2012 and 2013 oyster (including spat) comparisons per m=.

2012 spat & oyster estimate:
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Fall 2013

Total Nitrogen (uM [mg/L])
<21 [0.30] - Excellent

21-27 [0.3-0.39] - Good

27-35[0.39-0.50] - Fair ‘
35-50 [0.5-0.7] - Moderate Impairment
50-57 [0.7-0.8] - Significant Impaiment ?
> 57 [0.8] - Severe Degradation |
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TN (uM)
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