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Â Inventory Management

Â Carrying Capacity



Invasives



× Ciona intestinalis, vase tunicate

× Closest proximity, Sydney Harbour

× Lennox Passage since 1973

× Renders small farms uneconomic due to cost of 

treatment, processing expense, shipping and 

effluent treatment

× Hull dive inspection for overnight stays

× Need Codes of Practice(industry enforced) to 

reduce risk such as sanitation tubs, seed source 

limits, and vessel movement policies

× Vigilant monitoring continue with contingency 

plans for possible introduction.



Â MSX

Â Oyster disease but costly to mussel industry

Â Restricts harvest times, conditions

Â Requires effluent treatment in processing

Â St. Annôs is MSX positive but no mortality due to 

environmental limitations(cold winter<1 degree)

Â Never been found in mussels even in highly 

infected areas but unknown life cycle  complicator

Â Only detected in introduced oysters, never local 

stocks

Â More work required on environmental limitations 

Â PCR presence not indicative of live DNA or threat



Â Malpeque Disease

Â Greater threat than MSX to St. Annôs

Â Introduced to PEI via clams from New England

Â Regulatory changes resulted in bivalves being 

introduced to waters of Cape Breton under 

NSITTC approval such as Arichat Harbour, and St. 

Annôs Harbour

Â Maybe coincidence that after nearly 100 years it

was found present in Cape Breton Waters

Â Too late now, heavy mortalities in Bras dôOr and 

North Harbour

Â Need to work on resistant stocks for CB oyster 

industry rebuild



Digital Mapping

Â GPS useful tool to farmer to map 

entire farm including anchors, 

backlines, and navigation buoys

Â Mapping program such as Fugawi 

is affordable and user friendly

Â Need Canadian Hydrographic 

Service Digital Charts, ATL02

Â Invaluable time saver for seasonal 

site makers

Â Requires crew to be trained GPS 









Sustainable Farming 
Practices& Certification

Â Mussels are considered by all NGOôs 

and certification bodies as the top of the 

list amongst aquaculture farming 

activities as having the least 

environmental impact

Â Battle for certification recognition 

amongst several groups

Â 5M have surpassed all requirements to 

attain certification including a costly but 

innovative working carrying capacity 

model



Â St. Annôs is the most monitored 

shellfish farm in the world

Â Yearly EMP is mandatory and far 

exceeds the requirement of all 

other shellfish farms

Â NS mussel farms would be wise to 

adopt a high standard consistent to 

all farms that would separate it 

from its competitors as 

ñenvironmentally sustainableò

Â All certification bodies require a 

tracking of product from seed 

source to market. This traceability 

must include a processing facility.



Just a Few Certification Bodies

Ç Monterey Aquarium

Ç Vancouver Aquarium

Ç Blue Ocean Institute

Ç Sea Choice

Ç Global Aquaculture Alliance

Ç National Resources Defense Council

Ç Friends of the Sea

Ç Canadian Organic Growers

Ç World Wildlife Federation

Ç Ocean Wise



ADVICE

Â Be pro-active and take the effort to 

adhere to sustainable farming 

practices and document all phases

Â From a marketing perspective 

balance the costs versus the 

benefits of the certifying body

Â There will be only a couple of 

survivors so choose wisely and 

patience may be greatest reward

Â Keep an accurate paper trail of all 

practices



DEPTH





Components

Â Only farm in Canada growing in 

depths starting at 6-meter

Â Compare 2m to 6m performance

Â Compare benthic impact 2m to 6m

Â Hydrographic comparisons 2m to 6m

Â Byssus strength 2m to 6m

Â Current velocity 2m to 6m

Â Phytoplankton levels 2m to 6m



Conclusions
Â Shell growth was greater at 2m

Â Phytoplankton levels were greater at 2m to 6m

Â Byssus strength was greater at 2m to 6m except 

post spawning

Â Post spawning meat recovery increased at 2m

Â Benthic impact (sulfides) is less at 2m to 6m

Â Extend meat quality by dropping pre-spawning

Â Current data indicated large difference between 

inner harbour and outer harbour by depth

Â Need flexibility to use water column from 2m to 

bottom

Â Temperature profiles indicated less stratification 

in outer harbour (3.5 degrees on mid harbour) 



Meat Yields

Â Great variability in past

Â Need to increase time that meat yields 

are high

Â Assess improvement at 2m depth

Â Identify meat yields by month

Â Reduced ice over increased meat yields

Â Seed source important for improved 

meat yields, local stocks

Â Meat yield comparison by Lease

Â Compare meats by sock density



RESULTS

Â Local stocks less meat variability to New 

Brunswick

Â Higher meat yields due to less ice cover

Â Highest meat yields February to May

Â Densities should be < 200/ft or meats will 

suffer (100/ft is optimum)

Â Reduced bi-fouling on gear increases 

meat yields

Â NW side of harbour better

Â Do not double tie socks, reduced yields



Shelf Life & Mortality

Â Heavy mortalities and poor growth 

of New Brunswick stocks

Â Concern of Haemic Neoplasia

Â Identify pathogen if any

Â Poor storage of St. Annô mussels in 

PEI plant

Â Run storage trials between stocks



Results
Â Not Neoplasia

Â Slow growing bacteria in gut causing 

granuloma

Â Mortalities affecting only stocks> 2 years

Â Mortalities related to only NB stocks

Â Requires warm conditions to grow

Â Bacteria only seen before in Korea 

starfish (Kistomonas asteriae)

Â Dry storage 9% gapers in 5 days

Â 2005 stock 21% after 15 days

Â Vital to keep storage temperatures 

consistent just above 0 degrees



Positive Impacts

Â Determine farm impact on scallops

Â Impact of mussel feeding on 

lobster larvae

Â Impact farm on North River salmon 

Â Impact farm on lobster fishery

Â Rock crab 

Â Kelp beds reduced or increased

Â Changes to benthic community

Â Identify significant impacts



Results
Â Salmon runs have not deteriorated 

in the 8 years of farm activity

Â Increase in pelagic fish feeding 

since farm operations

Â Stocks increases include cod, 

pollock, Atlantic silverfish, 

mackerel, harbour seal

Â Caprellid amphipods associated 

with the farm are attracting many 

hungry pelagics



Â Rock crab population did increase for 

first few years of farm but dropped once 

commercial fishery increased

Â Rock crab numbers are important to both 

a healthy lobster population but are huge 

assets to mussel farmers ( byssal 

strength, bio-fouling control)

Â Lobster larvae are both too large and too 

mobile for mussels to ingest. The 

juvenile larvae occupy top 2 meters 

where mussels are not located

Â Scallops are very healthy under mussel 

farm and are protected from fishery

Â Kelp beds are healthy where bottom 

good

Â Benthic community healthy and diverse 

under mussel farm (see video)










