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Presentation Notes
I am Devan Johnson, and I wanted to thank everyone for taking the time to listen to my presentation on Pseudo-nitzschia and domoic acid in south-eastern Vancouver Island.
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Presentation Notes
In November 2015, domoic acid was detected in Saanich Inlet by the Canadian Food Inspection Agency.  The CFIA regularly tests shellfish aquaculture sites for Paralytic, Amnesic, and Diarrhetic shellfish poisoning toxins.  Domoic acid in Saanich Inlet was found to be at 54 ug/g, which resulted in the first area closure due to ASP in the Strait of Georgia.Samples were taken in the following few days by the Harmful Algae Monitoring Program.  HAMP monitors finfish aquaculture sites for harmful algae species from around Vancouver Island.  SEM and Domoic acid analysis determined that the species responsible was Pseudo-nitzschia australis.  P. australis, while documented in near-by areas such as Puget Sound and the Strait of Juan de Fuca, had not been documented around South-eastern Vancouver Island.
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Presentation Notes
Presently, domoic acid is mostly commonly detected on the west coast of North America, with the highest levels usually found in California.  It is usually caused by Pseudo-nitzschia australis in the United States, and by P. pungens or multiseries in Canada.In British Columbia, domoic acid is commonly detected around Haida Gwaii and the west side of Vancouver island.  There have been only a few closures since it’s discovery and no reported illnesses.Pseudo-nitzschia species in general are a cosmopolitan species with several species capable of producing domoic acid.  As such, domoic acid has been detected on nearly every continent.
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Over 50% percent of the shellfish aquaculture sites are in the Strait of Georgia, and so far none of them have experienced closures due to domoic acid.All of these purple dots are shellfish aquaculture sites.The fiscal consequences of repeated and prolonged closures can be great, especially for Razor clam and Dungeness Crab fisheries.  It is also a risk for smaller northern communities that rely largely on shellfish harvest.  An example from the large bloom last year is that some parts of California are still closed, or were only open for a few days of the harvesting season.As ASP has not been previously seen in the strait of Georgia, there is a risk to the health of recreational harvesters who may not be aware, or expecting the presence of ASP.
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The purpose of my research was to determine if Pseudo-nitzschia australis would reoccur in Saanich Inlet and the Strait of Georgia during January to July.  
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Presentation Notes
I collected samples from six sites along the south eastern coast of Vancouver Island: Goldstream, Mill Bay, Cowichan Bay, Maple Bay, Genoa Bay, and Crofton.The discrete samples were collected using a homemade bottle sampler at 1m and 5m and were used to determine cell concentrations.  The Towed samples were collected using a 20 micron plankton net and were used to determine absence or presence of species.DNA and Domoic acid samples were taken, but they have yet to be processed.
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I collected samples from six sites along the south eastern coast of Vancouver Island: Goldstream, Mill Bay, Cowichan Bay, Maple Bay, Genoa Bay, and Crofton.The discrete samples were collected using a homemade bottle sampler at 1m and 5m and were used to determine cell concentrations.  The Towed samples were collected using a 20 micron plankton net and were used to determine absence or presence of species.DNA and Domoic acid samples were taken, but they have yet to be processed.



Separated species into 4 groups: 
• P. australis-type 
• P. delicatissima-type 
• P. fraudulenta-type 
• P. pungens-type 
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To identify species without the use of SEM, I divided the speices groups into the 4 species determined by the original SEM results.  These groups are Pseudo-nitzschia australis-type, P. delicatissima-type, P. fraudulenta-type, and P. pungens-type.  To separate species into these groups I looked at features like the shape and length of each cell, as well as striae, or ribbing features, density and compared them to several sources of literature.
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• P. pungens and P. australis are of similar 
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P. australis and P. pungens are both of similar lengths, usually over 100 um long, but with different shapes.  P. australis is rounder on one side whereas P. pungens is symmetrical and noticeably thinner.P. Fraudulenta has a very similar shape to P. australis, being rounded on one side, but the cells are rarely longer than 80 um.The p. delicatissima-type group was composed of any species found under 50 um in length.  This is because it is too difficult to discern enough details at high magnification to make any sort of positive identification.
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P. australis and P. pungens are both of similar lengths, usually over 100 um long, but with different shapes.  P. australis is rounder on one side whereas P. pungens is symmetrical and noticeably thinner.P. Fraudulenta has a very similar shape to P. australis, being rounded on one side, but the cells are rarely longer than 80 um.The p. delicatissima-type group was composed of any species found under 50 um in length.  This is because it is too difficult to discern enough details at high magnification to make any sort of positive identification.
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P. australis and P. pungens are both of similar lengths, usually over 100 um long, but with different shapes.  P. australis is rounder on one side whereas P. pungens is symmetrical and noticeably thinner.P. Fraudulenta has a very similar shape to P. australis, being rounded on one side, but the cells are rarely longer than 80 um.The p. delicatissima-type group was composed of any species found under 50 um in length.  This is because it is too difficult to discern enough details at high magnification to make any sort of positive identification.
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P. australis and P. pungens are both of similar lengths, usually over 100 um long, but with different shapes.  P. australis is rounder on one side whereas P. pungens is symmetrical and noticeably thinner.P. Fraudulenta has a very similar shape to P. australis, being rounded on one side, but the cells are rarely longer than 80 um.The p. delicatissima-type group was composed of any species found under 50 um in length.  This is because it is too difficult to discern enough details at high magnification to make any sort of positive identification.



P. australis and P. fraudulenta 
can be distinguished using 
striae density 

• Striae are raised bars on cells 
• Striae density used to ID 

Pseudo-nitzschia species in 
SEM 

• Can be used in LM at 400X – 
1000X magnification  
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Striae are the ribbing features that are often used to identify to species under SEM.  In some species they are discernable under oil immersion.  This was especially useful to me in differentiating P. australis and P. fraudulent as they are similarly shaped with overlapping lengths.  As you can see in these photos of P. australis and P. fraudulenta, which were both taken from the same sample, they are of similar shape and length but P. australis has fewer striae per micron than P. fraudulenta, making them easier to see under high magnification.
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Presentation Notes
My results summarize the averaged counts of Pseudo-nitzschia species of the two discrete depths sampled at each site.  The green line represents Salinity and the blue line represents temperature, each taken at 1m.Goldstream is located in the southern most area of Saanich Inlet near the mouth of the Goldstream River.  This site, along with the next site, was where the majority of the Pseudo-nitzschia bloom happened last November.  Pseudo-nitzschia australis was not found in the discrete samples, and was only present in the towed samples once.  Goldstream is located in the southern most area of Saanich Inlet near the mouth of the Goldstream River.  This site, along with the next site, is where the majority of the Pseudo-nitzschia bloom happened last November.  Interestingly, Pseudo-nitzschia australis was not found in the discrete samples and was only found once in the tow samples at very low concentrations.  The species counts peaked in April, but the cell concentration was never very high.  The environmentals do not suggest any sort of trend, other than typical diatom bloom conditions exist.
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Mill Bay is in the northern part of Saanich Inlet, and is directly across from Patricia Bay on the Saanich Peninsula, where the CFIA samples were originally taken from the November 2015 bloom.Cell concentrations were higher on average than Goldstream, and P. australis was found in only one sample.  Similar to Goldstream, there seemed to be a peak in concentration around April and May.  This concentration is consistent with a local bloom of everything in the water at the time.
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Presentation Notes
The Cowichan Bay site was located near the mouth of the estuary and was usually a productive site.  This site also consistently contained more Pseudo-nitzschia australis in the towed samples than most of the other sites, but it only showed up once in the discrete samples.  Similar to Mill Bay, several of the concentration peaks are consistent with biomass peaks.
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Genoa Bay was only sampled once a month due to distance and it’s relative closeness to the Cowichan Bay site.  During May, the bloom that is shared across several sampling sites, P. delicatissima-type concentration counts reached as high as 145 cell/mL, with the species being dominant in the towed sample.
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Presentation Notes
The Maple Bay site was located in a relatively sheltered bay and was the deepest of all sites.  This site is where the northern-most cells of Pseudo-nitzschia australis were found last November.  Mill Bay and Crofton experienced a large algae bloom during February and March that consisted mostly of assorted diatoms.  P. australis was not very common at this site in the towed samples.
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Presentation Notes
The Crofton site is the most northern site I sampled and the most northern site that any Pseudo-nitzschia species were detected, regardless of species, last November.  As you have probably noticed by now, the most common species collected across all of the sites was P. delicatissima-type, although P. pungens was commonly found in the tows. 
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The Crofton site is the most northern site I sampled and the most northern site that any Pseudo-nitzschia species were detected, regardless of species, last November.  As you have probably noticed by now, the most common species collected across all of the sites was P. delicatissima-type, although P. pungens was commonly found in the tows. 
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Pseudo-nitzschia australis was present at every site at least once.  The most common species found was P. delicatissima-type.P. Australis has since been seen in several HAMP samples from the strait of Georgia as far north as the tip of the island, and even farther north on the BC coast.During the course of the sampling period and up to present, no Domoic acid has been detected in any samples tested by the Canadian Food Inspection Agency in the strait of Georgia.  Domoic acid has been detected in small concentrations on the west coast of the island in several samples since August.  The domoic acid samples I took haven’t been processed yet, so I don’t know if Domoic acid was present in Saanich Inlet yet.



Significant domoic 
acid levels 
detected by CFIA 
(red stars) 

Saanich Inlet 

Vancouver 
Island 

Closure – September 08 2016 

HAMP site with 
>10,000 cells/mL 

Hamp samples positive 
for P. australis in 2016 

Presenter
Presentation Notes
Pseudo-nitzschia australis was present at every site at least once.  The most common species found was P. delicatissima-type.P. Australis has since been seen in several HAMP samples from the strait of Georgia as far north as the tip of the island, and even farther north on the BC coast.During the course of the sampling period and up to present, no Domoic acid has been detected in any samples tested by the Canadian Food Inspection Agency in the strait of Georgia.  Domoic acid has been detected in small concentrations on the west coast of the island in several samples since August.  The domoic acid samples I took haven’t been processed yet, so I don’t know if Domoic acid was present in Saanich Inlet yet.



• Moderate

Above (all): Pseudo-nitzschia australis 
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In conclusion, P. australis was present at least once at every site sampled, but in low concentrations.  Concentrations of P. australis 





 
How can the effects on shellfish aquaculture and recreational harvesting 
be mitigated? 

Presenter
Presentation Notes
How did Pseudo-nitzschia get into the Strait of Georgia?  Was it carried in by ocean currents from the large bloom last year?  Were the cells already present and environmental conditions became just right for a bloom?Will concentrations of Pseudo-nitzschia become consistently increased from what was detected this year?  Will pseudo-nitzschia be identified at more and more sites in the strait of georgia ?How can the potential effects of an increased presence of Pseudo-nitzschia species, especially P. australis,to shellfish aquaculture and recreational fisheries be mitigated?  
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Work et al (1993) - Epidemiology of Domoic Acid Poisoning in 
Brown Pelicans (Pelecanus occidentalis) and Brandt's 
Cormorants (Phalacrocorax penicillatus) in California 

Effect of domoic acid on marine animals (above) 
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