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GOAL: PROTECT PUBLIC HEALTH

« Shellfish are delicious!

« Shellfish are filter feeders

* Can accumulate toxins produced by
phytoplankton

- Potential to cause illness, injury,

and/or death.
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HAB Response Thresholds and Biotoxin Action Levels

Shellfish meat

Shellfish meat toxin

. Cell Concentrations Cell . .
Primary .. . ) . sample toxin concentrations
. Poisoning | that trigger increased | Concentrations . . q T
Toxin ) concentrations that requiring Reopening Criteria
. Syndrome phytoplankton that trigger ) .
Genus/Species Family — . . trigger precautionary | mandatory closure
monitoring frequency | toxin screening 3
closure and product recall
) 500 cells/liter 3 consecutive declining
A!:;(:;a;?;m Saxitoxin PSP 100 cells/liter (species ID 40-79 ug/100g 8(% I';gjlcr):)g samples below 80 pug/100g
from WHOI?) © PP over 2 14 days
3 consecutive declining
Pseudo-nitzschia spp. | Domoic acid ASP 30K cells/liter 30K cells/liter 1-1.9 mg/100g Zénog/lc:r?)g samples below 20 ppm
PP over 2 14 days
2 consecutive declining
: : . . . 0.16 mg/kg
Dinophysis sp. Okadaic acid DSP 50K cells/liter 100K cells/liter | 0.08 —0.15 mg/kg (0.16 pprm) samples below 0.16 ppm
o PP over > 14 days
0.16 mg/k 3 consecutive declining
Prorocentrum lima | Okadaic acid DSP 1K cells/liter 10K cells/liter 0.08 - 0.15 mg/kg ' g/xe samples below 0.16 ppm
(0.16 ppm)
over 2 14 days
0.4-0.7 mg/k 20 MU/100g or 3 consecutive declining
Karenia papillionacea | Brevetoxins NSP 1K cells/liter 5K cells/liter -/ ME/ke 0.8 mg/kg samples below 20 MU/100 g
(0.8 ppm) over 2 14 days
0.4-0.7 mg/k 20 MU/100g or 3 consecutive declining
Karenia brevis? Brevetoxins NSP 1K cells/liter 5K cells/liter -/ ME/KE 0.8 mg/kg samples below 20 MU/100 g
(0.8 ppm) over 2 14 days
3 consecutive declining
. . . _ 5 Million 0.16 mg/kg
3 _
Azadinium sp. Azaspiracid AZP 1 Million cells/liter cells/liter 0.08 - 0.15 mg/kg (0.16 pprm) samples below 0.16 ppm

over 2 14 days

4. Massachusetts has no confirmed history of Karenia brevis

5. Massachusetts has no confirmed history of Azadinium.
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PSP Closures
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(® Newburyport

® Ipswitch
@ @ Gloucester
Essex

(® Mattapoisett

® wellfleet

(® Eastham

(®) Orleans

-{(®)-Barnstabl '
@ fitatible (®Chatham

(® Hyannis

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

WHOI imaging flow cytobots
(IFCBs) supplement DMF monitoring.




POTENTIALLY TOXIC HARMFUL ALGAE KNOWN IN REGION

Alexandrium spp. (saxitoxins/PSP) Pseudo-nitzschia spp. (domoic acid/ASP)
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Benthic/epiphytic, but can be found in water column




HARMFUL ALGAE TOXIC TO SHELLFISH/FISH

(Not public health concern... that we know of)
RUST TIDE

Margalefidinium Aureococcus anophagefferens Phaeocystis spp.
polykrikoid o B

v C
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BROWN TIDE

Heterosigma akashiwo




POTENTIALLY TOXIC HARMFUL ALGAE RECENTLY FOUND IN REGION

Karenia spp. (brevetoxins/NSP)

Bloom of K. papilionaceain 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.



e Alexandrium D.acuminata e D. norvegica Pseudo-nitzschia (large) e Pseudo-nitzschia (small)
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North Shore Phytoplankton Monitoring
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1972

1982 1987 2002

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

sctobex 18, 1982

t: Reported Illness Due to P.S5.P.

stober 1, 1982, this writer learned from Suc Morrison that a woman from Ipswich
recently treated for red-tide poisoning. She learned of the incident from
. Fortiropolus, Shollfish Warden from Ipswich. Jim was contacted on October 1.
| woman was troated at the Cable Emergency Clinic for P.S5.P. after eating a sea
. Contacted Joanne Laschi, a nurse at the clinic, for details. Mrs. Laschi
sported that a woman was treated at the clinic gn the evening of September Sth
/or symptoms similar to those associated with red-tide poisoning (nausea,
nyperventilation, numbness in lip, tongue and face). The woman was relcased
aftor a few hours but returned again the following morning (September 6th) whon
the numbness spread to her arms and logs. Mrs, Laschi referred me to Dr. Pearson,
the physican who troated the woman on September 6th. Dr. Pearson reiteratod the
symptons and ldontified the woman as Mrs. Patricia Pallazola. She is 28 yoars
old and a practical nurse at the Hogan Rehabilitation Hospital in Danvers.
Mrs. Pallazola was contacted on October Ath (356-5616). She reported that she
harvested threo sca clams from a sand bar just north of Middle Ground in Ipswich.
T™wo were in shallow water and the third was washed up on the sand bar., She took
the clams home, dissected out the stomachs, and used the muscles, foot, and gills
in a baked stuffing. She dovoloped symtoms (numbness in lips and face) within
5 minutes after eatingone-nalf of one clam. No one else consummed any of the
clams. She suspected the clams may have been "bad" and took ipecac (a medicino that
induces vomiting) within 10 minutes after cating. She suspected she has P.5.P.
aftor numbness developed in hor lips and tongue and hor spoach became slurred.
She has caten gea clams within the past 2-3 years and never had any problems.

On October S5th red-tide samples were collected and analyzed. Mytilus and clams
from Middle Ground and Salisbury were less than 40 ug.Spisula from Wingaersheek
Boach (Gloucester) = 67 ug. Spisula from Middle Ground = 140 ug. A Spisula
sample collected from Ipswich on July 1982, has a PSP count of 129 ug. No
evidence of red-tide was detected in Mytilus and Mya samples collocted along the
northshore during Auygust and Septomber.

s displayed 'y

Mrs. Pallazola usually do not occuri at P.5.P.
tacted Mra, Pallazola on October 3, 1982 and
vory sensitive to P.S.P, toxin.

levels less tha
autioned her\that she may bg

jee page 15 Prakash et al: Paralytic Shellfish Poisoning in Fastern Canada.
*fsh. Res. Bd. Canada, Bulletin #8177, 1971
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Red menace
Scientists are just beginning to understand the algae blooms that have closed
shellfish beds from Maine to Martha's Vineyard

By Carolyn Y. Johnson, Giobe Staff | June 14, 2005

As state officials scramble for cisaster relief for shelifishermen strapped
scientists are trying to figure out whether the toxic algae explosion hints at an ecological disaster.

2005

boston, com

Romney declares red tide a disaster for Massachusetts
By Theo Emery, Associated Press Writer | June 9, 2005

BOSTON --Gov. Mitt Romney on Thursday te of of the red ¢
of Massachusetts, ummmmnwmklmdmwmmsm-mw

THIS STORY HAS BEEN FORM

“I have declared a state of emergency, and am seeking disaster relied,” he said,

Red tide ts the result of algae that contaminate shellfish and can be dangerous to humans who
not pose a risk 10 people who eat lobsters or finned fish.

mmmm«mwmmm»umwlmm Maine over the past two months is the w
since 1972, Thursday marked the first time M: has a state of gency |
although other regions of the country have sought federal aid for that reason,

Romney said he is seeking aid from both the U.S, Small Business Administration and the Depa
shelifisherman and others affected by the red tide.

He said red tide is costing the shell fish industry about $3 million per week. He said he didn't kn
take 10 get a response from the government, but said the request is being expedited.
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By JAY LINDSAY
by the worst bioom of red tide in decades Associated Press Wriker

June 2, 2008, 3:40 PM EDT
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Red tide continues spread down New England

One of New England’s worst "red tides” in decades

Posted on Mon, Jun. 06, 2005

Vast red tide ravages New
England's shellfish waters

shellfish beds.

this week, rounding Cape Cod and forcing the closure of some of the mglm 'S most pmlnﬁc

The toxic algae bloom began in the waters off Maine last month and spread quickly. Tt had already
shut down shellfish beds as far north as New Hampshire. On Thursday, Massachusetts officials
closed the highly productive flats of the Monomoy Natural Wildlife Refuge, off Chatham, to
shellfishermen. About half the state’s shellfish beds are now closed.

& AML:;I:: Tpswich Chronicle
The worst toxic red tide in a generation is contaminating dozens of major shellfish beds in New %‘_‘7 Y;:&f&';‘fl‘;ﬁ'”“

England, prompting fishery closures from Maine to Nantucket, Mass., where clams, mussels and ba q e L i
scallops are the coastal communities’ commercial Iifeblood. TV, Poltcana, o Gov. Mt Rarey lo 5. Sen. o Kary, ar fooing eenton on e

town. Mmmumuumummm
’ . . The clam flats have been shut down by the state since May 20, when marine biologists.

An unusually intense plankton bloom more than 30 miles wide in pPlaces CoONtNUEd 10 SPrEad OVEI BN o o wor e o e e o ot o s o o et

weekend, driven by wind and currents into areas that had never known such infestations before. Most ammers i Ipswich re 10 young 1 emember 1972, hough Shalfsh Constabe

Phil Kent. now 81, had a hard tme that year when he was a ful-time clammer supporting a
hmq “It was pretty bad.” he said.

The outbreak might peak in another week, officials said. It might be a month or more, however, befc oy fovaly v posied g houing £ cars Rt yonedisy Sice hes s soum sondng

v m.mnmn—-h—n--w
O wraws o N Jwter e N Ve Loy
s i e e Saen b b e (e e

The Register

Shelifish industry battles red tide of bad publicity

By Craig Sakters/
Thersday. June 23, 2005

Fuww‘md&mC‘:FMWnWwvm.FWlw
weokend is traditionally @ busy one. with sheltfish sales in the range of 13 10 15 bushels.

This year, because of red tide fears, those sales numbers were down by 13 to 15 bushels.

“This past weekend | didnt sell one bushel,” said Cahoon, who said overall shelfish sales
were down a jaw-dropping 95 percent since red tide, a naturally occurming toxic algal bloom,
first hit Cape waters.

But it hasn't hit al Cape waters, a fact which frustrates Cahoon and those like him who
must deal with both the reality of a serious red tide event and the misperception that all local
shelfish is somehow off-imas.

It's not. Alhough red tide has ciased sheiifish beds from Maine to Nantucket, including
Cape Cod Bay and Bamstable Harbor, the enbre south side of Cape Cod, from the
ChathamHarwich ine 1o the Elizabeth istands in Buzzards Bay. is open for business.

"It fred tide] is not in the sound,” said Cahoon, who has a small sign telling customers as
much in his Route 28 store. The open shellfish beds, Cahoon added, are tesied cally and
have come up "100 percent safe

v tn have anv imnact an aimmer heachansre an the Cane and sleswhors svnere

the region, which exports quahog clams and other sea fare around the world, can safely resume shi S Gaee e o mie Seloosts sthmiaun e Mame Faheres  commer et b s b
rmlm‘ Eagie-Tnoune Gloucester Dany Times NOWDUryport Daily Nows Talem News WWeoNTy papers
Fishermen in the oyster- and ciam-rich centers of Cape Cod, Mass., are out of work, and fish marl ...
and restaurants on the cape are scrambling to find substitutes, and, in turn, selling the more expet Wedaesday, May 25, 2008
fish at higher-than-usual prices. e P News
Rowe Fried by red tide
7 | 3p0nts | usingss | woathar | arts | classifiods | Subscrbe | real estate | | :::n ,'.';‘.':“"“."?’“T,‘”:“d""'“"':‘?“‘""“""“:’“"
= CAPECODTIMES ™ doseasan T e s Co 5 By Sk i by e S
oy ?* 7 Archives: 7days | §years |1 search A FBRTRRTTTTT (000 [FEMRNRTTTT G990 | speciat Repors Dudy, s
Sorw 4, 3008 Related Tools m
& Printtrondhy version | Loneryata
Red tide shuts island beds [ £.mad thus story i
] Search the archives
By DOUG FRASER Movies
SRR WRITER [ Daity boactines 018 | pmonebook
Opportunities to buy and sell shellfish in Massachusetts have now :m
nasrowed to just a few ports. Hard on the heels of the closure Thursd Woather

of one of the state’s most productive areas, Monomoy Island and an
adjacent area known as the Southway, the state Division of Marine
Fisheries yesterday closed the rest of Chatham and all of N; 3

The toxin concentrations found in blue mussels in the Nantucket
Harbor inlet was 333 micrograms per 100 grams of shellfish meat, four

history
I . Nuse times the legal limit. DMF chief shellfish biologist Michael Hickey
Saters) 200 Cod View said the contamination happened overnight since Nantucket shellfish
showed no algac toxins in tests Thursday.

[TRESTR . .

By Patricia Cronin
Seaff writer

The baleful bloom of the toxic algae known as red tide that spread down the state’s coast and
prompted the closure of shellfish flats as far north as the New Hampshire border and as far south
as Cape Cod Fnday could mean increased prices for fried clams and other summer favorites.




2005

Declared a fisheries disaster due to
economic i1mpact.

Maximum extent of
MA PSP Closures

2005
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2013 2015 2016 2017
2019 2020 2021
PRESENT ANsgaie ok Al -

A Positive Result %CT s
osnive
. 4

2013 — Quantitate phytoplankton sampling began . —
2015 — DSP closure SO

2016 — Pseudo-nitzschia bloom and closures in
southern MA o

2017 — Karenia mikimoitoi bloom

2017 —Year-round phytoplankton sampling began

2019/2020 — Karenia mikimoitoi bloom in Cape Research article | ©® 2y a2
Cod Bay causes lobster mortality Unprecedented summer hypoxia in southern Cape :&- =
. Cod Bay: an ecological response to regional climate " oe-w=iSs
2021- Bloom of K. papilionacea change); 5 5 B E B
Present — Alexandrlum Cells Observed ln November, Malcolm E. Scully &, W. Rockwell Geyer, David Borkman, Tracy L. Pugh, Amy Costa, and Owen C. Nichols -_\-"\:—.
December, January.
) Y Abstract

HABS arc Changlng 1n unpredICtable Ways and In late summer 2019 and 2020 bottom waters in southern Cape Cod Bay (CCB) became depleted of dissolved oxygen (DO), with
maklng managem e nt more dlfﬁC ult documented benthic mortality in both years. Hypoxic conditions formed in relatively shallow water where the strong seasonal

thermocline intersected the sea floor, both limiting vertical mixing and concentrating biological oxygen demand (BOD) over a very



PAST AND CURRENT
PARTNERSHIPS

« Dockside testing
 Saving homogenate for Bigelow
« Letters of support

 Data sharing and cooperation with other New
England states

« Gloucester Marine Genomics Institute (GMGI)

Commaonwealth '/% Woassachusells

780 Division of Marine Fisheries
251 Causeway Street « Suite 400
N/ Boston, MA 02114
= (617) 626-1520
Paul J. Diodati fax (617) 626-1509
Divrector

November 16, 2007

Mr Bran R Hooker

Fishery Policy Analyst

NOAA Nanonal Mannc Fishenes Service
| Blackbum Dnive

Gloucester, MA 01930

Dear Mr Hooker

This 15 to inform you that the Massachusetts Division of Manne Fisherics (MarineFisheries) has agreed
10 conduct the mouse bioassay on samples of surf clams and occan quabogs taken in accordance with the
provisions of the Protocol for Onboard Screening and Dockside Testing for PSP Toxins in Molluscan
Shellfish tn Federally Closed Waters (January 2007) (Protocol) for the duration of the proposed pilot
study

It 15 our understanding that the National Marine Fishenes Service (NMFS) will issue an Exempted
Fishing Permat to Truex Enterprises and Sca Watch International to harvest clams from closed federal
waters in accordance with the terms and conditions of the Protocol and land in New Jersey. Clams will
then be transported to the Sea Watch plant in Milford, Delaware for processing Agents from the NMFS
Office of Scafood Inspection will be responsable for collecting the sampics and appropnate
documentation at the Sca Watch plant and sending the samples and documentation 1o the MarineFisheries
laboratory n Gloucester, Massachusetts for PSP analysis using the mouse broassay

If you need additional information or assistance in coordination of activitics, please contact J. Michael
Hickey in our New Bedford office. His phone number 15 (508) 990-2860 ext 122

Sincerely,

< 6 v
Paul J. Diodat
Director

Ce JM Hickey, MA DMF
Paul DiStcfano. FDA
Jack Pingree. DE DNREC
Calliope Alexander, NJ DHSS
Priscilla Neves, MDPH
David Wallace, Wallace and Associates



HAB DATA AND
OPPORTUNITIES FOR
COLLABORATION

« 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”




DATA SHARING AND
OPPORTUNITIES FOR
GROWTH

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
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