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G O A L :  P RO T E C T  P U B L I C  H E A LT H

• Shellfish are delicious!

• Shellfish are filter feeders

• Can accumulate toxins produced by 

phytoplankton

• Potential to cause illness, injury, 

and/or death.







4. Massachusetts has no confirmed history of Karenia brevis                                                5. Massachusetts has no confirmed history of Azadinium. 





MVCO WHOI imaging flow cytobots 
(IFCBs) supplement DMF monitoring.

Quantitative Harmful Algae 
Monitoring

4 North Shore & 10 South Shore

• Added 2 primary stations to South Shore 
monitoring (Orleans + Chatham)

• Year-round sampling at each station
    4 Weekly for NS, 5 Bi-weekly for SS

• Roughly 600 samples per year

• Obtained AquaBC kits for ASP, DSP, and PSP
        For tissue and phyto concentrations



POTENTIALLY TOXIC HARMFUL ALGAE KNOWN IN REGION

Alexandrium spp. (saxitoxins/PSP) Pseudo-nitzschia spp. (domoic acid/ASP)

Dinophysis spp.
(okadaic acid; dinophysistoxins/DSP)

D. norvegica D. triposDinophysis acuminata

Prorocentrum lima
(okadaic acid;dinophysistoxins/DSP)

Benthic/epiphytic, but can be found in water column



HARMFUL ALGAE TOXIC TO SHELLFISH/FISH 
(Not public health concern… that we know of)

Margalefidinium 
polykrikoides

 (formerly Cochlodinium)

RUST TIDE

Aureococcus anophagefferens 

BROWN TIDE

Phaeocystis spp.

Heterosigma akashiwo Karenia 
mikimotoi

P. globosa

P. pouchetii

Amphidinium spp.



POTENTIALLY TOXIC HARMFUL ALGAE RECENTLY FOUND IN REGION

Karenia spp. (brevetoxins/NSP)

K. brevisKarenia papilionacea

Not yet 
confirmed in 
area

K. brevis-like form Butterfly form

Bloom of K. papilionacea in Buzzards Bay (Westport River) in October of 2021. K. papilionacea 
has two different cell forms, a large and small cell. Both are very similar to K. brevis and have been 
observed in the same bloom. The larger butterfly form has a pronounced hypothecal excavation (Haywood 
et al. 2004) and has been shown to contract horizontally allowing the left and right sides to almost touch, 
similar to a butterfly flapping its wings.
 



Salt Pond

Town 
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Nauset System



North Shore Phytoplankton Monitoring
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1 9 7 2   1 9 8 2   1 9 8 7   2 0 0 2

• 1972 – Start of annual PSP in 
MA

• 1982 – Reported illness due to 
PSP

• 1987 – 14 humpback whales 
dead from PSP

• 2002 – Red water in Westport 
river 



2005



2005

Declared a fi sher ies disaster due to 

economic impact.



2 0 1 3  2 0 1 5  2 0 1 6  2 0 1 7  

2 0 1 9  2 0 2 0  2 0 2 1  

  P R E S E N T

• 2013 – Quantitate phytoplankton sampling began

• 2015 – DSP closure

• 2016 – Pseudo-nitzschia bloom and closures in 
southern MA

• 2017 – Karenia mikimoitoi bloom 

• 2017 – Year-round phytoplankton sampling began

• 2019/2020 – Karenia mikimoitoi bloom in Cape 
Cod Bay causes lobster mortality

• 2021- Bloom of K. papilionacea 

• Present – Alexandrium cells observed in November, 
December, January.

• HABs are changing in unpredictable ways and 
making management more difficult



PA S T  A N D  C U R R E N T  

PA R T N E R S H I P S

• Dockside testing

• Saving homogenate for Bigelow

• Letters of support 

• Data sharing and cooperation with other New 

England states

• Gloucester Marine Genomics Institute (GMGI)



H A B  D A T A  A N D

O P P O R T U N I T I E S  F O R  

C O L L A B O R A T I O N

• PSP shellfish data 1972-present (just 
over 29k samples recorded)

• Blue mussel, softshell clam, quahog, 
razor clam, surf clam, bay scallop, oyster, 
ribbed mussel, moon snail, sea scallop, 
ocean quahog, stimpsons whelk, 
channeled whelk, ten-ridged whelk, 
waved whelk.

• PSP closure notice data 1972-present

• Phytoplankton (HAB sp. Only)

• Quantitative 2013-present

• “Boots on the ground”



D A T A  S H A R I N G  A N D  

O P P O RT U N I T I E S  F O R  

G RO W T H

Weekly Phytoplankton & Biotoxin summary email
-One week delay for phytoplankton cell counts.

-Two week delay for biotoxin toxicity counts.

-Let us know if you would like to be added to the distribution list 
(Alyson.mello@mass.gov)

Continuing work to set up HPLC testing for PCOX to 
move away from MBA

New microscope with fluorescence capabilities

mailto:Alyson.mello@mass.gov


Questions?
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