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Presentation Outline

= How did we get here?

= Public health response
assumptions

=  What we know: birds, fecal
coliform & human health risk

= Floating gear occurs in very
different environments (tidal
amplitude, water flow, etc.)

= Current mitigation strategies &
the unknowns

= Conclusions Photo by A. Munro




Chapter VI Requirements for
the Harvester/Dealer

.04 Aquaculture That
Attracts Birds or Mammals

A. Operational Plan

Each aquaculture site that
the Authority determines
may attract sufficient birds
and/or mammals that their
waste presents a human
health risk shall have a
written operational plan.




How did we get here?

During routine sampling in Sept. 2004,
Canadian Food Inspection Agency (CFIA)
noticed presence of bird fecal matter on
floating bags containing market-size
oysters, a situation that was deemed to
be an unacceptable human health risk.

Some oyster samples were found to
exceed the standard for fecal coliforms
and all oyster suspended culture sites
situated in the waters of eastern N.B.
were immediately closed to harvesting.

Resulted in the near total shut down of
all oyster production for ~150 sites.




New Brunswick Results

We caution that bird counts were carried
out within farms and consequently that
there were many other co-factors which
may explain our results.

For example, nearby nesting habitat and
feeding areas are likely other explanatory
factors for the reported differences in
bird density.

Together these observations suggest that
the oyster gear was not the main factor
attracting birds into a given area.







Similar Response in NY, USA

2016: 1st closure of shellfish
aquaculture sites in New York due to
excessive bacterial contamination

Two consecutive years of shellfish
closures due to FC contamination &
E. coli in shellfish meats

No potential contamination sources
identified other than significant
seabird roosting/perching on oyster
culture gear

2018: Bird Mitigation Plans required
for permits with floating gear; Source: NE Shellfish Sanitation
applies to existing and new permits Assoc. Meeting April 9-10, 2019



Public Health Response

Public health response
assumes birds on floating
oyster culture creates:

1. Localized fecal coliform
accumulation

2. Fecal coliform will be
uptake by filter feeding
oysters

3. The fecal coliform will
carry pathogens of human
health concern

Source: Social media image accessed at
www.facebook.com/fannybayoysters/photos



1. Localized fecal coliform (FC)
accumulation?

Sometimes. It depends on:

1. Bird numbers

Tidal exchange

2. Bird species/size
3. Season

4. Temperature

5. Salinity

6. Current

7.

8.

Oyster container type
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2. FC will be uptake by filter
feeding oysters?

Sometimes. It depends on:

1. Season

Temperature

Salinity

Current

Tidal exchange
Oyster container type

N O U s WwN

Age of oyster

Source: Social media image accessed at
www.facebook.com/fannybayoysters/photos



3. FC will carry pathogens of
human health concern?

= Avian feces contaminate waterways but contribute fewer human
pathogens than human sources.

= Although pathogens occur in bird feces, exposure to bird feces is
considered less harmful to humans than exposure to other sources of
fecal contaminants, especially that of humans.

= For example, molecular evidence indicates that genotypes of certain
parasites in birds, such as Giardia and Cryptosporidium, are host
adapted and cannot cross-infect among different hosts.

= The relative human health risks of bird and human fecal
contamination will be more amenable to measurement once reliable
methods are developed to distinguish them quantitatively.

Green HC, Dick LK, Gilpin B, Samadpour M, Field KG. 2012. Genetic markers for rapid PCR-based
identification of gull, Canada goose, duck, and chicken fecal contamination in water. Appl Environ
Microbiol.78(2):503-10.



Pathogenic Bacteria

Depends on the amount and type,
the bird’s diet and bird abundance.

Birds that forage near garbage
and/or sewage will have higher
pathogenic bacterial counts
(Salmonella and Campylobacter).

“Fact Sheet on Potential for Food-Borne lliness
Caused by Bird Waste” from Cape Cod
Cooperative Extension (CCE)
https://x5qefe.p3cdnl.secureserver.net/wp-
content/uploads/2022/06/Fact-Sheet-bird-

risks.pdf



https://x5qefe.p3cdn1.secureserver.net/wp-content/uploads/2022/06/Fact-Sheet-bird-risks.pdf
https://x5qefe.p3cdn1.secureserver.net/wp-content/uploads/2022/06/Fact-Sheet-bird-risks.pdf
https://x5qefe.p3cdn1.secureserver.net/wp-content/uploads/2022/06/Fact-Sheet-bird-risks.pdf

Let’s talk about risk...

1. Data are too limited and biased currently to make any data-driven
recommendations for managing wild birds to reduce enteric pathogen
spillover to people. Current evidence suggests wild birds are often poor
reservoir hosts of human strains.

2. Experiments determining the long-term shedding potential of enteric
pathogens by wild birds are crucial.

3. Studies must quantify contact rates, direct and indirect, in developing risk
assessments.
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Molecular Detection of Campylobacter spp. in California
Gull (Larus californicus) Excreta

Jingrang Lu'’, Hodon RyuZ, Jorge W. Santo DomingoZ, John F. Griffith®, Nicholas Ashbolt’

TNational Exposure Research Laboratory, U.S. EPA, Cincinnati, Ohio
2National Risk Management Research Laboratory, U.S. EPA, Cincinnati, Ohio
3Southern California Coastal Water Research Project, Costa Mesa, California

ABSTRACT We examined the prevalence, quantity, and diversity of Campylobacter species in the
excreta of 159 California gull (Larus californicus) samples using culture-, PCR-, and quantitative
PCR (gPCR}-based detection assays. Campylobacter prevalence and abundance were relatively
high in the gull excreta examined; however, C. jejuni and C. lan were detected in fewer than 2% of
the isolates and DNA extracts from the fecal samples that tested positive. Moreover, molecular and
sequencing data indicated that most L. calffornicus campylobacters were novel (<97% 165 rRNA
gene sequence identity to known Campylobacter species) and not closely related to species
commonly associated with human illness. Campylobacter estimates were positively related with
those of fecal indicators, including a gull fecal marker based on the Catellicoccus marimammalium
165 rRNA gene.
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molecular and sequencing data indicated that most L. californicus campylobacters were not closely related to species commonly associated with human illness. 


Jowurnal of Food Protection, Vol, 53, No. 8, Pages $49-630 (Anguse 1992}
Copyright, Inernational Asaocizbion of Wik, Food and Environmental Sanitarlans

Nonpoint Pollution From Animal Sources
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ABSTRACT

Many of the microorganisms pathogenic wo both animals and
man are ransmitied via the fecal-oral route. Most of these patho-
gens could conceivably be transmitted through a shellfish vector.
Bacteria potentially transmitted from animal w man via shellfish
include most of the salmonellae, Yersinia enterocolitica, Yersinia
psendotubercnlosis, Escherichia coli O15THT, Campylobacter
Jefuni, and Lisieria monocytogenes. The protozoa most likely o
be transmitted this way are Giardia lamblia and Cryprosporidium
spp. Because the enteric viruses are highly species-specific, they
are not likely to be transmitted from animals to humans. There are
environmental data showing that bacterial pathogens shed by both
domestic and wild animals have been isolated from shelifish.
However, there is little epidemiological evidence that illness
outbreaks have been cauwsed by shellfish harvested from waters
polluted by animals. Unfortunately, epidemiological observations

Waters containing domestic or wild animal wastes were
considered to offer a reduced risk. However, the study
group was not able to define the precise relationship be-
tween pollution from animal sources and human health
risk.

Subsequently, a draft report on the workshop was
submitted to the Institute Shellfish Sanitation Conference
for deliberation at its fourth annual meeting in August
1986. At this meeting, the Conference requested that the
Environmental Protection Agency conduct a literature search
concerning animal pathogens which may be transmitted
from animals through a shellfish vector to humans. This
literature search was wrillen to provide a summary of the
current scientific significance of pollution associated with
runoff to shellfish-harvest waters from animal sources such
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Presentation Notes
Because the enteric viruses are highly species-specific, they are not likely to be transmitted from animals to humans.




Presenter
Presentation Notes
Exposure to surface waters and proximity to human sewage effluent are two of the most important factors in determining prevalence. 




Presenter
Presentation Notes
A robust risk assessment includes many factors…

No risk assessment has been conducted for human health impacts of FC contamination by birds on floating oyster culture.


These are not equivalent...

. Source: Social media image accessed at
www.facebook.com/fannybayoysters/photos

Source: NE Shellfish Sanitation
Assoc. Meeting April 9-10, 2019
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I’m not trying to throw anyone under the bus, but these are not equivalent in terms of probability of FC contamination.
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What about this?
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Or this?

We don’t know, but common-sense point towards little to no FC contamination risk. 


Key Factor: Tidal Amplitude

Amplitude = color
(half the distance
between high and
low water)

White lines are
cotidal by 30° (~1hr)

Curved arcs around
amphidromic points
show the direction
of the tides (each a
synchronized 6hr
period)

Source: https://upload.wikimedia.org/wikipedia/
commons/5/5e/M2_tidal_constituent.jpg
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The M2 tidal constituent (principal lunar semi-diurnal). Amplitude is indicated by color and the white lines are cotidal differing by 30° (a bit over 1 hr). The curved arcs around the amphidromic points show the direction of the tides, each indicating a synchronized 6 hour period.

Its period is about 12 hours and 25.2 minutes, exactly half a tidal lunar day, which is the time required for the Earth to rotate once relative to the Moon. Simple tide clocks track this constituent. 

Tidal stage is also measured in degrees, with 360° per tidal cycle. Lines of constant tidal phase are called cotidal lines, which are analogous to contour lines of constant altitude on topographical maps, and when plotted form a cotidal map or cotidal chart. High water is reached simultaneously along the cotidal lines extending from the coast out into the ocean, and cotidal lines (and hence tidal phases) advance along the coast. Semi-diurnal and long phase constituents are measured from high water, diurnal from maximum flood tide. 

Amplitude (half the distance between high and low water) decreases to zero at the amphidromic point. For a semi-diurnal tide the amphidromic point can be thought of roughly like the center of a clock face, with the hour hand pointing in the direction of the high water cotidal line, which is directly opposite the low water cotidal line. High water rotates about the amphidromic point once every 12 hours in the direction of rising cotidal lines.


North America Amplitude

Source: https://upload.wikimedia.org/wikipedia/
commons/5/5e/M2_tidal_constituent.jpg



Tidal Height (MLLW)

O




North America East & West

West Coast: prevailing winds are
behind the waves, which increases
the waves' energy.

East Coast: prevailing winds blow
against the incoming waves,
decreasing the waves' energy.

East Coast: the continental shelf is
broader, e.g. there’s more sand as
the shelf drops gradually, like a
long ramp.

Source: https://science.howstuffworks.com/environmental/earth/oceanography/question623.htm



https://science.howstuffworks.com/environmental/earth/oceanography/question623.htm

Again, not equivalent...

. Source: Social media image accessed at
www.facebook.com/fannybayoysters/photos

Source: NE Shellfish Sanitation
Assoc. Meeting April 9-10, 2019
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Because of bathymetry alone, these two floating culture systems are in vastly different environments. 


Components of the Sanitary
Survey (NSSP)

1. An evaluation of the pollution = Therefore, shouldn’t requlatory
sources that may affect the requirements for managing birds
growing areas. also consider local conditions?

2. An evaluation of
meteorological factors.

3. An evaluation of hydrographic
factors that may affect
distribution of pollutants
throughout the area.

4. An assessment of water
quality.

Source: NOAA, http://www.ngdc.noaa.gov/mgg/image/global_topo_large.gif



Why?

Attempt to control bird use on
floating gear at all sites?

Add cost & ongoing additional
maintenance for oyster farms?

Add disposable & aesthetically
unappealing products to our
coastal environments?

= With little evidence of
effectiveness of deterrents.

= No evidence of uniform need
for deterrents to improve

human health or illness risk. Source: SMAC Presentation on Bird Deterrents
https://x5qefe.p3cdnl.secureserver.net/wp-
content/uploads/2022/06/Bird-deterrents-April-2022.pdf



https://x5qefe.p3cdn1.secureserver.net/wp-content/uploads/2022/06/Bird-deterrents-April-2022.pdf
https://x5qefe.p3cdn1.secureserver.net/wp-content/uploads/2022/06/Bird-deterrents-April-2022.pdf

The Market is Responding

Source: LinkedIn post by OysterGro Aquafarming Systems
https://www.linkedin.com/posts/oystergro as-a-continuation-
of-our-conversation-on-activity-7042173903061798912-
PI6F?utm source=share&utm medium=member desktop



https://www.linkedin.com/posts/oystergro_as-a-continuation-of-our-conversation-on-activity-7042173903061798912-PI6F?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/oystergro_as-a-continuation-of-our-conversation-on-activity-7042173903061798912-PI6F?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/oystergro_as-a-continuation-of-our-conversation-on-activity-7042173903061798912-PI6F?utm_source=share&utm_medium=member_desktop

Innovation is important, but..

Source: https://avectous.com/2020/03/20/the-horse-before-the-cart/



https://avectous.com/2020/03/20/the-horse-before-the-cart/

What about decontamination?

Canadian producers must now I*I Gfogernnc}ent
develop plans to “decontaminate” ot L-anada
oysters from floating gear.

Where’s evidence that oysters are
contaminated, esp. all the time?

How can a farm develop
decontamination protocols
without:

1. A starting point / level of
contamination?

2. Arisk assessment to inform
desired level of reduction?
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Again, this puts the cart before the horse.


Conclusions

1. Birds have the potential to
negatively impact water quality,
but the potential disease risk to
humans remains unknown.

2. Factors contributing to
proliferation of FC varies widely.

3. Aquatic environments cannot be
assumed to be equivalent.

4. In the absence of an established
risk threshold, shellfish farms
should not be expected to
manage risk.

Source: Social media image accessed at
www.facebook.com/fannybayoysters/photos



Questions?

Bobbi Hudson, Director
Pacific Shellfish Institute
www.pacshell.org
bobbi@pacshell.org
cell: (360) 490-6910
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