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Sunlight & vertical mixing limit algal growth, not nutrient supply,
in main basins of Puget Sound and the Strait of Juan de Fuca. (after P. Harrison, UBC)
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2010 Average Monthly Water Temperature
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Conditions: Up/Downstream of Pens

Clam Bay DIN 2m Cypress Island DIN 2m
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Clam Bay Phytoplankton Organics (mg/l) Cypress Island Phytoplankton Organics (mg/l)
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Early
Winter

Spring

Pacific Oyster Growth

Cypress Island Oysters: Net Length Increase Clam Bay Oysters: Net Length Increase
September 2008 to January 2009 September 2008 to January 2009
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Cypress Island Oysters: Net Length Increase Clam Bay Oysters: Net Length Increase
March 2009 to June 2009 March 2009 to June 2009
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IMTA oyster growth 1" in fall & early winterin 3 of 4
periods/locations shown above, or 3 of 6 counting winter



Cumulative Clam Bay mussel lengths
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Year 1 mussel growth not accelerated
Year 2 also no growth effect



Nitrogen Stable Isotope Signatures

Fish feed, 8 Fishfeed, 12  Initial Fish tissue, Fishtissue, Phyto-
Fish feces mm mm mussels abdomen dorsal plankton Seston

Carbon Stable Isotope Signatures

Fish feed, 8 Fishfeed, 12 Initial Fish tissue, Fishtissue, Phyto-
Fish feces mussels abdomen dorsal plankton Seston
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Cypress Island oysters: dual stable isotope plot
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- Oysters at Cypress Island Late Winter and Spring
30m Distance to Farm, Deep

M Fish Feed

W Seston

W Phytoplankton

Percent Frequency

B Fish Feces

IsoSource mixing model Treatment olankton
probability calculations - 30m Jan 77%

January = Fall and early winter, 30m June 36%

June = Winter and Spring Ref Jan 76%
Ref June 61%
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Experiment 1: 20095-2010
Oysters Mussels
Clam Bay Cypress Island Clam Bay Cypress Island
Fall Winter  Spring Fall Winter  Spring Fall Winter  Spring Fall Winter  Spring
Growth + + - + - + - - - - - -
SIA Nitrogen - - + - + +
SIA Carbon - - - - -
IsoS. C&N
5n. '_:un:e Phyto. - Farm Farm -
Mixing Model
Fish Farm
Cummulative No No No Yes No Maybe No No
Effect?
Survival - - - - - - + -
Experiment 2 2010-2011
Mussels
Clam Bay Cypress Island
Res u |tS Spr-Sum  Fall-Wint | Spr-Sum  Fall-Wint
Matrix R
SIA Nitrogen - + + -
SIA Carbon - - + -
IsoSource C&N
Mixing Model - - - -
Fish Farm
Cummulative No No Mayhbe Ne
Effect?

Survival




Higher Food
Web Effects
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Summary

Natural productivity & high dispersion rates appear to limit
shellfish sequestration of fish farm wastes in Puget Sound.
Oysters appeared to benefit, Gallo mussels did not (maybe too
cold for normal metabolism).

Net pens & shellfish culture sites in Washington historically
located separately. Net pen sites a bit cool for Gallo mussels.

Fish wastes are being used by food web at these pen sites

Strong evidence of localized enrichment of food web, 1000’s of
seabirds reside near fish farms, much less in reference areas

Beneficial ecosystem services of properly sited fish aquaculture in
such settings not widely recognized, important PR

IMTA of oysters maybe technically feasible in Puget Sound.
Mussel culture at pen sites might require M. trossulus
or hybrid seed.
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