NJMSC-W-01-001 C2

dings:

April 6, 2001
Monmouth University
Samuel H. Magill Commons

West Long Branch, NJ




NEW JERSEY MM

MR SN New ersey
BROWN TIDE WORKSHOP
April 6, 2001

PROCEEDINGS

September 2001

Hosts
New Jersey Department of Environmental Protection
New Jersey Marine Sciences Consortium and
NJ Sea Grant College Program

Sponsors
Monmouth University
Maryland Dept of Environmental Protection
NOAA/ECOHAB
New York Sea Grant
Ocean County Health Department
Suffolk County (NY) Dept. of Health Services
US EPA Region 2
USGS

Edited by:
Mary Downes Gastrich, NJDEP/DSRT
Michael P. Weinstein, NJMSC/NJSGCP
Kim Kosko, NJMSC/NJSGCP



Acknowledgements

We wish to thank Mary Downes Gastrich, Ph.D. and Rebecca Jones, NJDEP for
moderating the workshop and Mike Weinstein, Ph.D., NJMSC/NJSGCP and Frank Lutz,
Ph.D., Monmouth University for the support of their organizations. Special recognition
goes to Kim Kosko, NIMSC/NJSGCP, for workshop planning. We thank Barbara
Keiffer and Linda Cooper of NJIMSC/NJSG for administrative support and coordination
of the audio-visuals. We especially thank the cosponsors for their support of the
workshop and for the review of this document, Alan Stern, D.P.H., NJDEP/DSRT for
reviewing the proceedings.

This publication was supported by the national Sea Grant College Program of the U.S.
department of Commerce’s National Oceanic and Atmospheric Administration under
NOAA Grant # NA76-RG9001. The views expressed herein do not necessarily reflect
the views of any of those organizations. NJSG-01-470

The electron micrograph © is used courtesy of Dr. Mary Downes Gastrich

We are very grateful for the time and effort of all workshop speakers, especially Dave
Caron for flying in from California, including:

Mary Downes Gastrich, Ph.D., NJDEP/DSRT

Mike Weinstein, Ph.D., NIMSC/DSRT

Frank Lutz, Ph.D., Monmouth University

Patrick Dooley, NY Sea Grant

Susan Banahan, NOAA/ECOHAB

Edythe Humphries, Ph.D., DE DNREC

Robert Nuzzi, Ph.D., Suffolk County Dept. of Health Services

David Caron, Ph.D., USC (Lunch Speaker)

Follow-up Conference Calls

Conference calls were scheduled by Mary Downes Gastrich (NJDEP) and Rick Balla
(USEPA) on April 30, May 9 and May 15 as a follow-up to the workshop to further
discuss issues. Dr. Gastrich prepared materials reviewed in the calls. We would like to
acknowledge several people involved in discussions with us on the subsequent
development of a regional monitoring plan and a Brown Tide Bloom Index (Gastrich &
Wazniak, submitted) including: Ted Smayda, Ph.D., URI; David Caron, Ph.D., USC;
Robert Nuzzi, Ph.D., Suffolk County Department of Health Services; Patrick Dooley, NY
Sea Grant; Rick Balla, U.S. EPA; Randy Braun, U.S. EPA, Helen Grebe, U.S. EPA, Ann
Marie Hartzig, Ph.D., ANS, Mike Ford, NOAA/ECOHAB), and Peter Tango, MD DNR.

it



TABLE OF CONTENTS
Page

I. About the Proceedings
II. Purpose of the Workshop
III. Workshop Recommendations
Part 1: Goals of a Regional Plan
Part 2: Regional Monitoring Plan
2A. General Recommendations
2B. Specific Recommendations
Monitoring Plan Considerations
Spatial
Temporal
Primary List of Environmental Parameters
Secondary List of Environmental
Parameters

~IQAV A A B W W NN =

Part 3: Documentation of Negative Impacts 7
Part 4: Data Management 8
Data Availability 8
Recommendations for Data Management and 8
Funding
Part 5: Implementation and Communication Strategy 9
For Brown Tides
Part 6: Conclusions and Next Steps 10
A. Follow-up Conference Calls 11
B. Yearly Meetings 11
Appendix 1: Workshop Flyer and Agenda 13
Appendix 2: Summary of Workshop Presentations 14
Appendix 3: Summary: Brown Tide Conference 47

Calls and Follow-Up To Workshop
(April 30, May 9, May 15, 2001); Regional
Brown Tide Monitoring Plan

idi



L. About the Proceedings

The Brown Tide Workshop was held on April 6, 2001 at the Samuel H.
Magill Commons at Monmouth University in West Long Branch, NJ from
8:00 am to 3:30 pm. A copy of the flyer and agenda are included in
Appendix 1. While the workshop’s facilitated discussion was recorded,
these proceedings are only a summary of comments and recommendations
and not a verbatim transcription of all discussions.

The purpose of these proceedings is to briefly summarize all
recommendations for monitoring and scientific studies in order to provide
information, which will be beneficial to the states and counties in their
monitoring programs and to scientists working on the problem. These
proceedings are based on facilitator notes and recorded transcripts.
Following the workshop, the NJDEP scheduled several conference calls, in
cooperation with US EPA Region 2, to continue dialogue on topics raised at
the workshop and draft a regional monitoring plan. Included in these
proceedings is a regional monitoring plan for brown tide blooms, developed
in a series of three follow-up conference calls. In addition,

discussions lead to the review and approval of a Brown Tide Index (Gastrich
& Wazniak, submitted) by conference call participants (see
Acknowledgements)

II. Purpose of the Workshop

Brown tide blooms are a regional phenomenon yet there are few efforts to
determine how these blooms are being managed on a regional scale. While
there is ongoing research to address the ecology of the brown tide organism,
Aureococcus anophagefferens, and other important aspects related to brown
tides, datasets that are currently being collected by various state
environmental protection agencies, state health departments, and other
organizations have not been coordinated on a regional basis.

This purpose of this workshop was to assess the effects of brown tides on a
regional scale and to focus scientists and managers from northeastern states,
where brown tide blooms occur, on management issues, data gaps, priority



datasets and recommendations for monitoring of blooms on a state and
regional scale. The workshop goals were to:

* Develop a strategy to characterize brown tide blooms on a regional level
based on the best available science

e Identify priority state data sets and data gaps

¢ Develop a regional plan for coordination, including recommendations
Jor state monitoring of brown tide blooms and other parameters

The workshop agenda can be found in Appendix 1 and copies of all
presentations in Appendix 2.

II1. Workshop Recommendations

The following recommendations were made at the workshop regarding regional
monitoring plans and environmental factors that should be monitored during the year.

Part 1. Goals of a Regional Plan

Goals provide a basis for funding and support of further monitoring and
scientific studies relating to brown tide blooms. Two goals relating were
identified to the recurrence of brown tide blooms:

1) Characterize brown tide blooms and determine whether they are getting
worse in the region (e.g., severity, geographic extent, frequency).

2) Document impacts of brown tide blooms on natural resources and/or
impairments to the ecosystem.

Regarding 1) above, to document the occurrence of blooms, the only
parameter that needs to be measured is Aureococcus concentrations. For
item 2) above, negative impacts to natural resources include impacts on hard
clams, shellfish, and seagrasses. Once it is initially established that brown
tides in the coastal waters are getting worse and/or causing or potentially
causing, a characterization of water quality in bays having brown tide



blooms would provide information about the environmental factors
associated with the promotion and maintenance of blooms.

Part 2. Regional Monitoring Plan

2A. General Recommendations

It was generally agreed that the monitoring that the states conduct should be
consistent methodologically with each other and that these data could be put
together on a regional scale to provide additional information to be used to
characterize the problem on a regional scale. Another general
recommendation was that monitoring for brown tide should be incorporated
into the states’ ongoing water quality monitoring programs in order to
maximize information pertinent to these blooms.

Other long-term general considerations for states having brown tide blooms
included:

¢ Differentiate monitoring strategies from a mechanistic understanding of
causes (more difficult)

 The regional monitoring program should be designed to answer as many
questions as possible

e States should have a consistent set of monitoring measurements (e.g.,
consistent methodology) but different monitoring strategies may be
needed by different states

¢ Monitor areas that do not have brown tide in addition to areas that do in
order to understand why it recurs in some places and not others (e.g.,
areas with high riverine inputs versus areas with high groundwater inputs
or differing ratios of these; inlet areas; areas with changing nutrient
ratios); areas where blooms do not recur (e.g., Narragansett Bay) are
important to study as well as areas where bloom recur (e.g., Long Island,
New Jersey)

¢ Long-term, high frequency data collection is needed for analysis to
generate hypotheses regarding causes of brown tide blooms
Calibrate information from different brown tide enumeration methods
Archive water samples for future analysis



2B. Specifc Recommendations

While it would be ideal for all states to collect measurements of all the
following parameters at all stations on a frequent basis (e.g., weekly,
biweekly) throughout the year, at minimum, there are a combination of
environmental factors that need to measured at all stations along various
environmental gradients while other parameters should be considered for
collection at a selected number of stations.

¢ First, document occurrence/recurrence of brown tide blooms and impact
on natural resources (Goals above)

If blooms occur/recur:

e Consider the following issues below in B below and collect the following,
parameters in a tiered approach, increasing the monitoring as more
resources become available.

» To the extent possible, states gear up to develop long-term monitoring
programs to collect time series data at selected stations.

» States should begin to document negative impacts or potential impacts of
brown tide blooms (or future blooms) on valuable ecological and
economic natural resources (e.g., hard clams, eelgrass) in order to
develop appropriate long-term funding commitments (e.g., Legislature,
etc.)

At concentrations of 35,000 cells/mL., there are potential negative impacts of
brown tide blooms. Any concentrations at or above this concentration
should be considered as a bloom condition that may have potential negative
ecological impact.

To document whether blooms are occurring, brown tide enumeration is
necessary. Once this has been established, then other parameters need to be
addressed to get a better understanding of why the blooms are recurring,



Monitoring Plan Considerations

Temporal

Monitoring should commence in April and continue through the fall.
If possible, year-round monitoring should be considered for some
parameters.

Monitor frequently during key seasons (e.g., April through
September)

Consider sampling period (e.g., water temperatures increase earlier in
southern states than in northern states).

Archive water samples for later analysis

Determine phytoplankton composition prior to a brown tide bloom
(or preserve samples for later analysis through cryopreservation
and/or fixation techniques).

Spatial

Monitoring should begin in geographic areas of known brown tide
blooms and extend along an increasing radius to areas with similar
characteristics that have not had Brown Tide blooms. Where possible,
efforts should be made to identify where data may be present from
other agencies that can be used in the Brown Tide research effort.
Brown tide monitoring should be built upon existing water quality
networks and other relevant monitoring stations

Monitoring for brown tide organism and blooms should be conducted
along various water quality gradients (e.g., salinity, temperature,
riverine vs. groundwater inputs and ratios, etc.)

Consider using USGS tide gauge stations to enumerate Aureococcus
Use estuaries, and if appropriate, National Estuary Programs, and
EPA’s Coastal 2000 as a starting point

Areal Extent and Density of Stations

Monitoring should extend beyond areas of historic blooms via an
expanding radius in directions beyond the bloom occurrence;
increased spatial extent of monitoring should be performed in areas
without brown tide



e Two identical areas with the same type of water supply {one with
brown tide, the other without) should be studied intensively

o While gradients need to be monitored in areas with known blooms,
appropriate use of stratified probabilistic random sampling design
should be considered when conducting some causal research and/or
testing the greatest number of hypotheses
Determine time series vs. concentrated monitoring at selected stations
Archive water samples for later analysis
Other monitoring (i.e. Pfiesteria) could be coordinated so that this
data could be collected and databases could be leveraged. Samples
could also be stored digitally.

e The tidal flood network could be leveraged by using basic data
monitors (i.e. Data Sondes with chlorophyll sensors)
The aquaculture communities could gather data

e Citizens could also be trained to do specific monitoring.

Primary List of Environmental Parameters

¢ Brown tide (= Aureococcus) concentrations using antibody techniques, at
minimum, but moving towards monocional analysis if possible
This is the most important parameter in determining whether blooms are
present and recurring.

Water Quality Parameters that should be assessed in the event of recurring

brown tide blooms:

e Salinity (Variations of salinity methods is not a problem)

o Temperature

¢ Water quality data (e.g., pH, inorganic nutrients, suspended solids,
Secchi disk, dissolved oxygen, irradiance/transmissivity) or use available
data collected by other monitoring programs

e [f not measuring nutrients and other water quality parameters, archive
water samples for later analysis
Tidal Data

e Wind Direction (National Weather Service)

o Irradiance (Are Secchi disks appropriate?)



¢ Dissolved Oxygen

¢ Concentrations and ratios of DON / DIN / Total Nitrogen / Nitrate /
Nitrite / Ammonia

Phosphorus

Chlorophyll

Phytoplankton

Silicate (?)

Secondary List of Environmental Parameters

Inputs/Water Budget

Residence Times

Characterization of Groundwater using historical data

Meteorological Factors

Ocean Impacts

¢ Ratio and volumes of riverine to estuary flows including groundwater
and atmospheric inputs.

» Nitrogen Characterization (nitrogen species including concentrations and
ratios of DON/DIN) (Nitrates — there should be some quality control and
lab inter-comparisons)

e Urea was discussed as part of a regular State monitoring parameter.
It is not in monitored in New Jersey but it is done in Suffolk County
and in Maryland.

» Water quality data (e.g., pH, inorganic nutrients, suspended solids,
Secchi disk, dissolved oxygen, irradiance/transmissivity)

e Lagoons should be mapped according to the percent of groundwater
input to design studies of hypotheses

e Water flows at tidal inlets should be measured

¢ Chlorophyll, both total and fractionated should be analyzed (There were
no consistency issues related to chlorophyll methods)

e Total picoplankton



PART 3. Documentation of Negative Impacts

States having brown tide blooms should begin to document negative impacts
to natural resources. This facilitates the characterization of the problem and
builds support for future funding. Potential impacts include:

¢ Eelgrass Impacts (Eelgrass prevalence/absence in areas with brown tide)

¢ Shellfish Impacts (e.g. hard clams, scallops, mussels, etc.)

¢ Filter feeding biomass should be evaluated (this would include more than
just clam)

PART 4. Data Management
Data Availability

Data are available through federal, state and county agencies. Data that can
be used in an assessment of brown tides include:

e Land Use/Land Cover Changes (U.S. Dept. of Agriculture, state
agencies, academic institutions, etc.)
Rainfall data (US National Weather Service or state agencies)

» Meteorological data (US National Weather Service)

e Data on ocean upwellings (e.g., academic centers such as the Center for
Remote Sensing at Rutgers University in NJ)

e Tidal flows (USGS)

e Land Use Changes (state agency programs, academic institutions)

o Use of benthic surveys and Mussel Watch Program (NOAA and other
agencies)

Recommendations for Data Management and Funding

e EPA Grants may be available to enter nutrient data for nutrient criteria

o NOAA'’s data archive is a public access point that can be used for Brown
Tide data. Data does not have to be generated by NOAA to be a part of
the database. The input format is very open. Delaware’s suite of data
was the prototype. USGS data is not included in this database. The
Mussel Watch Program is an easy format to use if States are interested in



including this data in NOAA'’s database. Excel and Access databases are
preferred by NOAA'’s database.

¢ Suffolk County, Delaware, and Maryland do not have websites for
sharing data; NJ publishes relevant brown tide bloom data on their
website during the summer months and reports are available.

¢ There should be a central bibliography of data on brown tide collated by
the National Sea Grant Program.

PART 5: Implementation and Communication Strategy for Brown
Tides

¢ Common terminology should be used in the region to indicate levels of
brown tide blooms in relation to ecological effects to facilitate
communication among scientists and managers and between agencies and
the public

e A Listserv should be developed for brown tide. The Pfiesteria Listserv
was suggested as a possibility due to the overlap of researchers involved
in each.

¢ Brown tide websites should be available in each state at various locations
with appropriate links to other websites and provide available
information about blooms in other states (e.g., NY Sea Grant, NJ Sea
Grant, state environmental protection agencies, county health
departments, etc.)

e Data on brown tide blooms should either be available on agency websites
or available upon request

¢ NY Sea Grant’s annual meeting for researchers could potentially be
broadened to add a dual track for research concerns of governments and
academics in different states; NY Sea Grant has a public meeting for
citizens interested in their research

e All interested parties should be included on each other’s mailing lists

¢ A Brown Tide Core Group, comprised of participants at the workshop
and states (e.g., NY Sea Grant, NJ Sea Grant, NIDEP, Ocean Co. Health
Dept., Suffolk Co. Dept. of Health Services, MD DNR, DE DNREC,
academics and others) should convene to steer Brown Tide
monitoring/research coordination on a regional basis; NJDEP offered to
take the lead on setting up the agenda for these calls



e Maryland, NY Sea Grant, City of Baltimore, and NJ USGS offered to
host discussions in the future on this topic

¢ Region Il EPA offered to set-up telephone conferencing for the Brown
Tide Core Group for up to 40 people.

* Yearly meetings should be scheduled to provide an update on brown tide
monitoring in the states and research studies. Woods Hole
Oceanographic Institute meets bi-yearly on harmful algal blooms and
could include appropriate topics on brown tide. Other organizations also
volunteered their efforts.

Part 6. Conclusions and Next Steps

Several issues were identified that need to be addressed in follow-up
conference calls and meetings including;

e A federal umbrella should be identified for brown tides

¢ Specific state monitoring strategies should be a topic for the first
teleconference.

(e.g., What if you don’t have hot spots? How would you monitor?
Do we have brown tide blooms? What’s the extent? Has there
been any expansion? What should be the sampling design? How
should states design sampling plans? How should a
reconnaissance / monitoring / surveillance program be designed?
How should the research be divided up on a regional basis?)

* Characterization Issues (e.g., Is Brown Tide getting worse? Is it causing
economic impacts? How should this be measured if current monitoring
programs don’t address this?)

* Methods Issues (e.g., What concentrations indicate small and large
blooms? What is a large bloom? How long does a brown tide bloom last?
What is the frequency of a brown tide occurrence in the same area?
Current monitoring efforts only indicate a presence/absence of a bloom)

¢ Development of a correction factor for relating different enumeration
methods (antibody methods) will be resolved soon although
standardization to one method (e.g., monoclonal analysis) would be
helpful regionally. Quality Control for doing this is an issue. Water
samples should be saved from different state waters.

10



~ Developmerdf Environmentdhdicator®f browntidebloomse.g.,
Canimpactsto shellfish be usedasan indicator of brown tide blooms?
How do shellfish show stress and how can this be measured? What is the
impacto fisheriesAt whatleveldoesa browride bloomimpact
shellfish?!.

A. Follow-np Conference Calls

MaryGastrichNJDEPWill taketheleadto schedul&ollow-upconference
callswith a BrownTide Workgroup. Rick Balla USEPA!volunteeredo
setup conferencelines.

To ics for the First and Subse nent Conference Calls

~ Listservs and websites

~ Draft regionalmonitoringplan for browntidesandMD andNJ
monitoring strategy

~ Discussand/or identify availablefinancialresources

~ Next year's Workshop

~ CommunicationStrategies

~ Regional ResearchNeeds

~ Regionabibliographyf datasetandstudiesn theregion

~ Sharing information in Newsletters, etc.

B. Yearly Meetings

«+Htwagecommendeththisworkshophouldbefollowedya yearly
meetingto provide updaten stateprogramsandresearchssues.One
recommendatiamasthat,atminimumECOHABcouldprovidea one-
dayseminafor updatesnbrowntideattheyearlyWooddHole
Symposium.Severabrganizationgolunteeretb hosta one-day
meetingon browntide issuesncluding:

~ Maryland Dept. of Natural Resources
~ City of Baltimore

~ NY SeaGrant extensionof yearly meetings!
~ USEPA

~ USGS Maryland!

11



~ USGS New Jersey!
~ NJ DEP

Subsequertib the Workshopon a Conference€all:
~ SouthamptorCollege SandraShumway!
~ University of ConnecticutSenjieLin!






APPENDIX2: SUMMAR®WF WORKSHOHRESENTATIONS

A Summary of Scientific Research on Brown Tide Blooms

By PatrickDooley8 SusarBanahan
‘Newy orlSeaGrantNOAA-CoastateaRrograr®Nce

Browntide, causedby massivebloomsof the pelagophyteAureococcus
anophagefferenss a phenomenorof interestand greatconcernto scientists,resource
managers, govemrnent officials, anglers and users of affected embayments. In 1985,
browntide was first reportedinthe PeconicBaysof easternLong Island,NY, in
NarragansetBay, Rl and possiblyin BamegatBay, NJ. Since 1985,episodicblooms
haveoccurredwith variableintensityin the easternand southernbaysof Long Island,
BarnegaBayandLittleEggHarborNJ. Aureococcubasalsobeenpositively
identifiedin ernbaymentsalongthe northeastcoastof the U.S., betweenPortsmouth,
NH, and the Chesapeake Bay. Brown tides have been detrimental to the Peconic
estuarybay scallopindustry with potentialimpactsto eelgrassbeds. Althoughbrown
tidesdonotappearto posea healtlthreato humansits presencenayhavenegative
Impactsto recreationafishing,boatingand swimming.

Researchinvestigatinglifferentaspectsof browntide has beenongoingsincethese
unusualalgal bloomsfirst appearedin 1985. A varietyof sponsorsprovidedthe funding
fortheearlystudies.NewYorkSeaGrant SuffolkCountyNewY orkStateDepartment
of EnvironmentaConservationStonyBrook University'sMarineSciencesResearch
Center,the EnvironmentaProtectiorAgencyPeconicEstuaryProgram,Brookhaven
NationalLaboratory and SouthamptorCollegehaveall providedsponsorshipand
expertise to early studies. A Brown Tide Summitwas convened in 1995 to assess the
state of knowledge and formulate research recommendations. In 1996 the National
Oceanicand AtmosphericAdministrationNOAA! CoastalOceanProgram,in
cooperatiornwith NewYork Sea Grant,developedthe BrownTide Researchinitiative

BTRI!, TheBTRIlis a 6-year,$3 millionprogramof coordinatedresearchand outreach.
The overallobjectiveis to determinethe physical,chemical,and biologicalfactorsthat
cause, sustain, and lead to the cessation of Aureococcus blooms.

Thereareseverahypothesethathavebeenorarecurrentlyunderinvestigatioby
BTRI,NewYork,and otherbrowntide researchers.Most hypothesesare characterized
as "bottom-up'or "top-down,'referringto factorsthat stimulategrowthor cause
mortalityof Aureococcusrespectively, Thefollowingis a briefdescriptionof each
hypothesis and current results.

I! Hypothesis 1 Physical Factors

Physicatharacteristicsuchasdecreasedainfalpriorto a bloomreduceday
flushingandhighersalinityvereevaluated The Peconi®aysandGreatSouthBay
are shallowwith a stronggroundwaterinfluence;bayflushingdoes not seemimportant
intheselocationgor bloomformation.In NarraganseBay,reducedayflushingalone
cannot account for the 1985-bloom event.

[ Hypothesis2 Bottom-Up: Ironas a GrowthFactor

Initialreportssuggestedthat Aureococcushad an unusuallyhighiron requirementand
that inputsof iron or a chelatorstimulatedAureococcuggrowth. Currentresultsindicate
that Aureococcusironrequirementsare muchlowerthan previouslyreported;on the
orderof Fegz5 amol/cell. Aureococcusalso showsa veryhighferric chelatereductase
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A Surnrnary of Scientific Research on Brown Tide Blooms

ByPatrickDooley8 SusarBanahan
‘Newy oriSeaGrantiNOAA-CoaSlekaRrogra@ifice

activitgomparetb theironneed®fthecell. Althoughtonmaynotbelimitingo
bloom initiation, it may be important in bloom maintenance.

[ 1I'  Hypothesis3 Bottom-Up:InorganigersusOrganid\itrogen

Aureococcukasa mixedmodeof nutrition.UndetowlightconditionsAweococcus
cangrowheterotrophicalby supplementinghotosynthesigithorganiccarborand
nitrogeruptake.DissolvedrganiaitrogenDON!is the preferreadhitrogersourceof
Aureococcusowevet canutilizelissolvethorganiaitrogerDIN!. Ureasactivity
hasbeenreportedn Aureococcugegardlessf nitrogersource. lthasbeen
suggestethattheabilityof Aureococcuw utilizeDONaswellas DINmayallowit to
out-competé&ypicalphytoplanktoduringperiodsvheriDINlevelsbecomdimiting

e.g.,duringsummeandfalll. WhenDINlevelsare highin earlyspring phytoplankton
specieghatuseDINcanoutgrowAureococcusAs DINlevelsdrop,Aureococcusan
continu growusingdd ONeverundetowlightconditiorsuchasfoundnbayson
Long island.

V! Hypothesi®4 Bottom-UpGroundwated Nitrogen

Thishypothesisuggestshatbrowrtide bloomsarecontrolledythe relativeamounts
of DINand DONinthe system. For Longlsland,groundwateris the dominantsourceof
DIN. DuringowgroundwatdtowperiodsPINIevelsfallwhileDONIlevelsincrease,
settinghestagdorbrowiideto bloomLaRochetal,1997GlobaChang&iology,
3;397-410!'Thismodeshowssomepromiseasa predictoof browrtides.

V! Hypothesi®c Top-DownMortalitypy Grazing

Theroleof grazingn browrtideis currentlyuinderinvestigationln mesocosms
containingelativellpwAureococcukensities<35,000ell/mlfjliterfeedindpyhard
clamgpreventeflureococcympulatioicomdominatingemixeghytoplankton
community. At densities greater than 35,000 cell/ml, Aureococcus can inhibit hard dam
filterfeedinghowevenohistopathologicavidenceftoxicitywasfound. Theeffectof
brownideis mordikestarvatioorananitfeedaninlikethetoxinproducingarmful
algae. Projectsurrentlyunderwayreinvestigatintheroleof pelagidoodweb
interactions in bloom initiation and control.

VI'!  Hypothesist6 Top-Down; Mortalityby Viral Infection

A virussolateih 1994scapablefrapidlyysingdureococcullsandmaybe
important in the decline of brown tide blooms.

VII!  Hypothesist7 Bottom-Up: DINthen DON

Brownidebloomsnaybetheprecipitatdnya successiafieventsavoringheability
of Aureococcum utilizebothinorganiandorganicsourcesf nitrogerandcarbon.
Browtidebloomappeato beprecedeldya non-Aureococspsingphytoplankton
bloonfueledyinorganioutrientargelguppliethrouglgroundwateeepageAs
the springbloomprogressesmtosummerthegroundwateseepagealecreaseshe
supplyof DINdecreases,and light penetrationin the water columnis reduced. The
springphytoplanktbioonthenstartéodecomposacreasintpeavailabilityf

DON. Thismay opena "niche'for the developmenbf a browntide bloom. Other



DELAWARE STATE PROGRAM

Brown Tide Workshop April 6,2001,New Jersey!
Pre-Workshop Document

HAB Technical Coordinator: EdytheHnmphriesPh.D.
Pfiesteria/FistHealthProjectManager,

DNREC-DWR-ELS
ehuiTiphries@state.de.882-739-4771,FAX302-739-3491

DNRKC-DWR Agency mission asrelatedto Brown Tides/HABS:
Routinesurveillangeonitoringandemergencyesponsdo eventsthat may havea potential
ecologicalandpublic healthimpact

Researchand Monitoring Efforts: partners and primary area of responsibility

DelawareDept. Of NaturalResourcesandEnvironmentalControl DE DNREC!, Division of

WaterResourcesDWR!, EnvironmentalLaboratorySection,89 Kings Highway, Dover,DE

19901. Mission as related to Brown Tides/HABs:

~ Performs environmental water quality testing for the State

~ Participates in applied researchprojects e.g. field validation of phytoplankton species
specificDNA molecularprobes!

The DE DNRECdoesnot currentlyhavea monitoringprogramfor HABS, including
Aureococcus, but the agency participates in field sampling and molecular probe validation with
the University of Delaware UD!, College of Marine Studies, Lewes, Delaware 19958. The DE
SeaGrant funds projects on Aureococcus. The University of Delaware contacts are:

David Hutchins, Ph.D.

AssistantProfessonf Oceanography

dahutch@udel,edu

Roles/Responsibilities: phytoplankton field studies, in-labnutritional studies

Craig Cary, Ph.D.

AssociateProfessonf Marine Biology/Biochemistry

caryc@udel.edu
Roles/Responsibilitiephytoplanktonspeciespecificmolecularprobedevelopment

Statusof Aureococcusdistribution and concentrationin Delawareinland Bays

~ DE DNRECTreports, thatbasedon availableinformation,the Delawarelnland Bays indian
River/Bay,RehobothBay,and Little AssawomarBay! haveNOT experienced BrownTide

bloom

~1998 Field Survey
June24, 1998. A limited surveyfor Aureococcusanophagegerenwasconductedoy the

16



Universityof DelawarespeciewereenumeratagsingmmunafluaresceechniquesMapto
be availableat the workshop!

RchobothBay 5 stationsall negative,

Indian River/Bay- 6 stationsall negative

Little AssawomarBay - 2 stations positive

Decembet, 1998Fieldsurveyor AureococcranophageferehgtheUniversityof Delaware.
Little AssawomarBay - 2 stationgpositive

2001BrownTide Projectsand RelatedActivities

Brown

DEDNREGagequestegranfundsromtheCentefor Diseas€ontrothrougttheDelaware
Departmenmf PublicHealtrandSocialServicet conduch fieldsurveyin Delawarénland
Bays:ChationellapparethetargebrganisnSamplewill alsdbeanalyzedior Aureococcrcs.
Funding is pending.

Aureococcysrojectsareto beimplementeoy DaveHutchinsUniversityof DelawareProject
detailswill bepresentedattheworkshop.

DEDNREC-DWHs currentlydeveloping HarmfuhlgalBloomSurveillancandResponse
Programrhedraftdocumentiascomplete@®ctobe7,2000thedocumenturrentlyunder
revisionatthe Division level. No statefundingis currently available.

~ Currentlytherearenospecifimianagemegbaldor anyHAB species

~ Currentlythereareno indicatorsfor anyHAB species

Tide Event Protocol

Aureococcudeterminationill useinoleculaprobeandimmunafluaresceieichniques.
University of Delaware Dr. Craig CaryandDr. Kathy Coyne

In-situ instantaneous field tneasurements:
PH,DOatsurfacemin,!andobottonin mg/Land/Osaturation)VatefTemperaturat
surfacemin! andbottomin degC, Salinityat surfacemin.!andbottomin ppt

Laboratorgnalysesonductednsurfacevatersample:
SilicateNitrogenUreaDissolvedmmoniaT otalAmmoniaDissolvedjeldahl,
TotalKjeldahl,TotalNitrate/NitriteDissolve®rganidNitrogenT otalOrganic
NitrogenDissolvednorgani®NitrogenandT otalNitrogen!CBOD5-Day,
Phosphoru3otalDissolvedl otalPhosphoruBarticulat®hosphoruandDissolved
OrthophosphateTSS,OrganicCarbon:Total

Datastoredn DNREC-DWR-EL8icrosoftAccesslatabadey activitytype e.g. bloom,!

Communicationpwgeleasemregionamediaandpostean Statevebpage
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A Summary of Scientific Research on Brown Tide Blooms

By PatrickDooley& SusarBanahan
'‘NewY orkSeaGrant;NOAA-Coast@lcearProgran®ffice

species that rely on inorganic nutrients or higher light levels for photosynthesis cannot
compete in this environment,

Vill'  Hypothesis8 Bottom-Up andTop-Down

Combining hypothesis 13 and 5, a DON-rich environment combined with decreased
bivalveand/ormicrozooplanktomgrazingpressurecan producethe necessary or
opportunistic! environment for brown tide to bloom.

IX!'  Culturing and Genetics

Thework of severalinvestigatordundedthroughBTRI,Suffolk County,and the Ecology
and Oceanographyf HarmfulAlgal Blooms ECOHAB!programhas producedthe
following results:

~ Axenic cultures are now available.

~ Seventeenstrainsof Aureococcusare also availablefor experimentalstudy,

~ Redefined taxonomy Pelagophyte! based on the 18S, sterols and

physiology.

~ Nogeneticdifferencesdetectedamongstrainsof Aureococcus 8STrRNA,
rbcL 8 RU8BISCO!, howeverthereis someevidenceof geneticdiversityon
the individual level rather than the population level.
Laboratory growth conditions have been established.

l

For additional project details and a list of researchers involved, goto NY Sea Grant's
BTRIwebsite !. For more information on the interagency program, Ecology and
Oceanographyf HarmfulAlgal Blooms ECOHAB!,checkthe websitesfor the NOAA
CoastalOceanProgramand ECOHAB 8 3!:

1. http;//www.seagrant.sunysb.edu/BTRI/btri.htrn

2. http;//'www.cop.noaa.gov/

3. htt://www.redtide.whoi.edu/hab/nation lan/ECOHA8/ECOHABhtmI.html

In addition, abstracts on scientific findings can be found in "Symposium on Harmful

Marine Algae in the U.S., December 4-9, 2000. Symposium Agenda, Abstracts and
Participants. IVlarineBiological Laboratory, Woods Hole, MA
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MarylandBrown Tide Monitoring

CathywWazniakiMD Departmentdf NaturaResource€oastaBaysMonitoringCoordinatoand
contact for Brown Tide Blooms. Contact info: cwazniak dnr.state.md.usor 410-260-8638.

TheMarylandDepartmerdf NaturaResourcastheleadagencyesponsiblier routinevatemquality
monitoringn thestateCoordinatioof theBrownTidemonitoringprogranthrougtDNR,which
conductsotherstate-wideaquaticandwildlife monitoringprogramswill insureconsistent
methodologiemdanalysesigorougjualityassurancetegratiowith state-widenonitoringlata
basesaandotheraspect®of the program.

No specifienvironmentgjualitygoalsor managemegoals/objor addressingrowntidesin MD.

Descri tion of Pro ram and Results:

Sampleseollectad] 15stationmMarylandsoastahysvergtheveekontheendfApril  tn

thebeginningfJuly 999 presentandinthefall of 2000. CeHgountsaredoneausingthepolyclonal

method,

~ Arrreococcugasfirstdocumentad MarylananDec2, 1998n AssawomaBay.

~ Spring 1999MD DNR beganmonitoring 15sitesfor the distributionof Auleococcus

~ Pigmentanalysiswork suggestshatAureococcusvaspresentn MD in 1995,96 and97.
1999Cellcountsdentifiedhealgaeatmodeskevels00,000-200,00@e]ls/mlin all major
coastabaysandtributariesgxcepBinepuxengignificankevels greatethan200,00@ells/ml!
wereobservedtOcearPinesTingledslandTrappeCreelandTaylord andingstations.
WILL HAVE MAPS

~ 2000:Samplingevealselldensitiegreatethan200,00@el]s/rnatGreerRunBayand
Tingledslandanddensitiegreatethan500,00@ells/rnatNewporBay 45,070 cells/rnland
PublicLanding867,00&ells/ml!'All thehighcellcountsvererecordeadh rnid-Maythrough
mid-JuneBy lateJunegelldensitieatall stationfiaddecreasembnsiderably lesghan
35,000cells/rnl. Fall samplesvereall lessthan600cells/rnl.

Thebloomcondition®bserveth MayandJune€000areof concermyutit iscurrentlyjunclear
whethetheywereprolongeenoirgm duratiotoresultirsignificaimnpactso bivalveand
seagrasseAssessment$possiblémpactso livingresourcearebeingexplored.

Thereareseveraptherdatabasekathavebeercoflectedspartof thecoastabayseutrophication
monitoringrogranthatcouldberelatedo BrownTidemonitoringgfforts, Theselatasetanclude
atmospherigepositiorrneterologicdatastreangageecordgroundwatdlow andchemistry,
monthlywaterquality rnacroalgasbundan@ndsedimenthemistry Someesearclhs beinginitiated
on groundwatemupwelling.

Coordination with other a encies/institutions:

MarylandDNRcontinueto workwith researcheasUniversityf Marylando bettetunderstanithe
factorthatcontrolhegrowtlofthisorganismthecoastdlaysandheNationdParkServicem help
conductmonitoring activities.
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NEW JERSEY BROWN TIDE ASSESSMENT PROJECT

ProgramManager; Mary DownesGastrichPh.D.
NewJerseypepartmerdf Environment&rotectiolNJDEP!Divisionof Science,
ResearctandTechnology, 09! 292-1895e-mail:mdownes d .state.n.us. For

BrowaTideNewslettesummerandrelatecharmfubllgabloonreportse-mail:
h /iwww.stat .n" us/de /dsr/browntide/bt.htm

The Stateof New Jerseyis enhancingts implementatiorof results-baseénvironmental
managementhroughits continuedoarticipationin the NationalEnvironmental
PerformandeartnershigystemNEPPS!NEPP&mphasizesanagemefur
environmentadsultshroughts useof long-terngoalsandindicatorasmeasuresf
environmentplogressTheNJDEFhasalsodeveloped strategiglanwith specific
goalsandmilestoned hefollowingNEPPS/Strateditangoalsandindicatorsnaybe
related to brown tide blooms;

NJDEP Strategic Goal Area: CleanandPlentiful Water

Snbgoal: Protectandenhanceaquatidife designatedses

Conditiorindicato59.Statusindtrendof phytoplanktobloomsn assessed

tidal waters and extent of assessment.

Description

Browntidebloomshaveecurredh BarnegaBayandLittle EggHarborNJ sincethe
rnid-1990sIn 1999a significartirowntidebloomwasreportedn thesédays NJDEP
2000Gastrict2000a2000b!. TheBrownTideAssessmeRtojectvasdevelopeih
200bytheNewJersepepartmermf Environment&rotectionNJDEPbecausthere
arelimitedavailablelataonthesdloomsGastrich?000b!. Theobjectivesfthe
BrownTideAssessmeRtrojectareto: 1!assesthespatiabndtemporadlistributiorof
AureococcumnophagefferemsBarnegdday,Little EggHarborandothercoastabays
and2! quantifythepresencef viral-likeparticlesn naturapopulationsf A.

anophagegerens.

2000:WatesainplaesereollecteloytheDepartmeatd4stationsomAprilthrough
Decembe&r000fromRaritarBaysoutho GreaEggHarbolnlet, Biweeklysamplegerealso
collectedromMay-SeptytheUSKPAelicopterSamplesereenumerateddr A.
anophagegeremgDr. DavidCaronUSClusinga newlydevelopeshonoclonantibody
ELIZAmethodOthesamplegerdixedortransmissielectromicroscopyquantifthe
presencef viral-likeparticlesitLamont-DohergarthObservatoryf Columbidniversity,

2001: NJDERSs continuingo monitobrowntidebloomsn cooperatiowiththeNJMarine
ScienceSonsortium/NSeaGrantNJMSC/NJS@udDr. DavidCaronUSC!. Dr. Richard
LathropRutgerg&Jniv./CRSSANVIll beanalyzingrowrtideenumeratiatataandothemwater
qualitydatairom2000and2001. TheNJDERcoordinatesithagencgcientists.g., USEPA,
NIJMSC/NJIS&yffolliCountipepartmenitHealtiservice®cealountidealtibeptnNJ,
andothershndacademiscientist$JSC Woodd1oleOceanographitstituteRutgers
UniversityColumbidJniversityiid Southamptd@@ollegatLIU!.

Results:Brown Tide AssessmenProject 2000
Figs.1-3. Attachmenghowhesamplingtations RaritarBayandnortheriBarnegaiay,
Little EggHarbor LEH! andsoutherBarnegaBay,GreaBaysouthio GreaEggHarbor.
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Objectiva. Figttre 4, Attachmentielowshowshehighestoncentratiorsf A.

anophagefferens1 2000thatweredetectedat mostall stationssampledn 2000.

~ No bloomsoccurredn RaritanBay, northernBarnegaBay, openoceansites,or in
coastal bays between Great Bay and Great Egg Harbor

~ Fullorsignificarilooms>10 cellamL'! occurreshlyin LEHduringlune

~ Highestconcentration®f A. anophagefferensere atstation 1820A TuckertonBay
in Little EggHarborin Juneat2.2.10 cellsmL . Othestationsvith over2 million
cellsrnL ' occurreda! stations1818Dat Tuckerton NJ andat station 1719Enear
North Beach Haven on the easternside of the Little Egg Harbor

~ Smalldslooms>10cellanL' anck10cellsnL' occurrech LEHandnsome
stationgto thenorthin southerrBarnegaBay, to the southof LEH in GreatBay Inlet
in June July, Augustandat onestationin GreatEgg Harbor;smallbloomswerealso
recorded in three stations in LEH and in one station in southern Barnegat Bay in
November with other stations in LEH in the tens of thousands cells mL

~ For the first time, smaller blooms were confirmed in areasfarther south than Little
EggHarbor.Thetwo openocearsiteshadconcentrationgessthan 10,000cells mL
to the tens of thousands.

Objective2: Presencefviral-like particlesn naturalpopulation®f Aureoceccus.
Figure5. below showsa healthyA. anophagefferengeft! anda cellinfectedwith viral-
like particles VLPs! right! in naturalpopulationgduringthe 1999-200(rowntide
blooms Gastrichetal., submittedfor publication!. At least50 VLPs, each
approximatelyl40nm in diameterwereobservedn somecellsin crosssection. The
numberof VLPs percell canbe extrapolatedo at least500VLPs pertotal cell volume,
While the percentagesf VLP-infectedcellsmayhaveappearedow 8.1% beforethe
blooms,lessthan2% duringthe peakof thebloomandrising to 2 5%at the endof the
bloom!, the infective potentialof VLPs,dueto potentialnumbersof VLPs that couldbe
releasednto thewatercolumnwith subsequentinfection,mayaccount,n part, for the
mortality of thebloomswithin a fewdays Gastrichetal., 2000!. This researchs being
conductedt LamonDohertyearthObservatogf ColumbidJniversityin collaboration
with Drs. Anderson and Cosper CES!.
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NEW JERSEY BROWN TIDE ASSESSMENT PROJECT

Fig. 4. Resultsof the NJDEP Brown Tide Assessment2000

NJDEiaBrownTide prgece 2000
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StatioNumber

References

GastriciM.D.2000aHarmfublgalBloom# CoastaWateref NewderseyiNJ

Dept. of Environmental Protection,

Gastricivl.D.2000bBrowrTideNewsletteginanduly.NJDeptof

Environmental Protection. Website: d /

GastrichM.D.,O,R. AndersorandE. M. Cosper2000.BrownTideAssessment
Projech BarnegaayNJandhgoresenotviral-likparticlesnaturadopulations
of AureococcasophagegereiisstractSymposiuomHarmfullgagntheU.S.
Dec.4-9,2000MarineBiologicalaboratorywWoodd-Hole,MA.

[NJDERNewlersdyepartmefhEnvironmemfedtectid?000AnnudkRepodf

PhytoplanktBloomandRelate@onditionstheNewlerseoastalaters:
Summeof 1999.Bureawf MarinéWatelClassificatior,eed$?0intNJ.
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Figured.-3. MapsofMonitoringtations: 2000BrowrnTideAssessmen®roject
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Brown Tide %'orkshop
April 6, 2001
Monmouth University

SuffolkCountyDepartmentof Health Services Summary of BrownTide Activities

Robert Nuzzi
Chief, Bureau of Marine Resources

Data have been collected by the SCDHS since the brown tide first appearedin the Peconic
andSouthShoreestuariesGreatSouth,Moriches,andShinnecockBays!in 1985 Fig. I!.

Figurel. Sitesof Brown Tide occurrence.

Becauseof animmediate, and drastic effect of the Brown Tide BT! on Peconic Bay
scallop Argopectenirradians! landings Fig.2!, a majormonitoringprogram,the Brown
Tide ComprehensivdssessmerdindManagemenProgram BTCAMP! wasinitiated in the
PeconidEstuary, This consistedf year-roundveekly samplingof 10stationsthroughouthe
estuarywith additionalstationstributariesandpoint sourcessampledess&equently

Bay Scallop Landings

600.000
500,000
400.000
Lb 300,000
200,000

Figure2. Bayscalogandings,1980-1995
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Attachment Al, The final report for the BTCAMP SCDHS, 1992! servedas a successful
nominatingdocumentor acceptancef the PeconicEstuaryinto the National Estuary
Program.

The availability of a decadelong, high frequency data-baseallowed the developmentof a
hypothesisn 1997 LaRocheeral.! suggestinghatBT bloomsin the PeconicEstuarywere
relatedto therelative availability of dissolvednorganic DIN! anddissolvedorganic
nitrogen DON! which, in turn, was related to the interannual variabihty in groundwater
flow. Basically, brown tides occurred when the DIN delivered to the estuary by the
groundwater was not sufécient to support the "normal” flora, thus leaving an openniche to
befilled by Aureococcuswhich wasfoundin laboratorystudiesto havethe ability to
efficiently utilize organic forms of nitrogen. The typical temporal distribution of BT in the
Peconic Estuary except for W'estNeck Bay, an embaymenton Shelter Island! asrepresented
by Flanders Bay the westerninost areaof the estuary!, is shown in Figure 3,

Figure 3, Theoccurrencef browntide in F tanderBay, 1985-1998

As Indicated in Figure 4, the field dataalso indicate that Aureococcus cannot tolerate
water temperaturesabave about 25" C.

Figured. Apparentuppertemperaturéoleranceof Aureococcus.
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While biweekly monitoringo fthe SouthShoreEstuaryhasonly recentlybeeninitiated,
therehasstill beena considerablemountof datacoHected.The temporaldistributionof BT
ata typicalstationin this estuaryis presentedn Figure5. Comparisorof Fig. 5 withFig. 3
revealsthat blooms do not always occur concurrently in these estuaries. While the Peconic
Estuaryhasnot experienced majorbloom since1995 the SouthShoreEstuaryhas
experiencedeveralmostrecentlyduringthe fall-winter periodof 1999-2000.Thereis little
guestionthat BT bloomshaveaffectedthe growthandreproductiorof shellfish,including
the economicallyimportanthardclam,Mercenariamercenariajn this estuary.

Figure5. Theoccurrencef browntide in GreatSouthBay, 1985-1999

Although the amount of dataavailable may not be sufficient to provide a mechanismfor
BT initiation, there are indications that DIN/DON availability may also play an important
role in this estuary. Those indications include:

~ A decreasein the levels of inorganic nitrogen in the northwest areaof Great
South Bay resulting from sewering.

~ The occurrence of a fall-winter bloom iinmediately following the die-off of a
massive macroalgal Cladophora! bloom in 1999.

The fall-winter bloom of 1999-2000, and previous occurrencesof substantial numbers of
A. anophagefferensin the winter months, strongly suggeststhat the organism can tolerate,
eventhrive in, low water temperatures.

In both the Peconic and South Shore estuaries, BT has not been seenwithin the less
salinetributaries,suggesting preferencef the organismfor highersalinities.

The temperature and salinity characteristicsmentioned above have also been noted for

non-axenidaboratoryculturesof A. anophagefferensAn axenicculture,developedy
LaRoche's laboratory with funds from Suffolk County, has recently become available and
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canbe obtainedoy researcherfrom the Provasoli-GuillardNational Centerfor Cultureof
Marind’hytoplanktaCMP!

Processedcomputerizedandproofed!datacollectedby the SCDHSareavailableupon
requestashardcopy or asExcelor Accessfiles. Two hardcopyreports Nuzzi andWaters,
1998and 1999! are also available, asare various reports from the BTCAMP and PEP
investigations.

Suffolk Countyhasbeenactivein fundingBT researchandin developinga "BrownTide
Workplan" Brown Tide SteeringCommittee, 1998 ,anadhocadvisorycommittee
coordinatedy the Office of the Suffolk CountyExecutive!. It is alsorepresente@nthe
steeringcommitteeof the Brown Tide Researchnitiative BTRI! administeredy NY Sea
Grant.

The SCDHSBureauof Marine Resourcesassistsesearcherby providing field dataand
by attemptingo accommodateesearcherazho mayrequirespecialsamplespr who may
wish to takepartin cruisego collectsamplesequiringspeciahandling.

It is expectedhat futuremonitoringof boththe PeconicEstuaryandthe SouthShore

Estuarywill to be on anapproximatelybiweeklybasis.

References

Brawn Tide Steerin Committee 1998. Brown Tide Workplan; An Overviewof Ongoing
and Historical Research and an Identification of Future Research Priorities, Interim
Workplan, Feb. 23, 1998. SCDHS.
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Global ChangeBiology, 3, 397-41G.

Nuzzi R.andR. Waters 1998. Draft Peconic Estuary Program Surface Water Quality
MonitoringReport1976-1996Yols.1 Narrativeland2 Data!. SCDHS,

, 1999, Draft South Shore Estuary Reserve Surface Water Quality
MonitoringReport1977-1997Vols. 1 Narrativeland2 Data!. SCDHS.

SCDHS 1992. Brown Tide ComprehensivAssessmerandManagemenProgram\ols. 1
and2,and3 ApperdiieeSandSummary.SCDHS.
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BROWN TIDE WORKSHOP
LUNCH SPEAKER

Methodology for Enumerating the Causative Alga of Brown Tides iu the
NortheasterrJ.S. Aureococcusnophagefferens!.

David A. Caron

Department of Biological Sciences
3616 Trousdale Parkway, AHF 301
University of Southern California
Los Angeles, CA 90089-0371

Smallsize 3 pm! anda generalack of distinguishingmorphologicalcharacters
combineto makethe browntide algaAureococcusnophagegerendifficult to
enumeratén naturalwatersamples.Accurateestimationof cell abundancés
particularlyproblematicin situationwhereA. anophagegerensioesnot dominatethe
nanoplanktonigrotistanassemblagamicroalgaek protozoa 20 pmin size!. This
presentationvill provideanoverviewof the extantmethodologyfor enumeratinghis
algal speciesandexaminethe advantageandshortcoming®f eachapproachfor
ecologic@studiesandmonitoringprograms. Methodsthatarepresentlyemployed
includeelectronmicroscopytransmittedight andepifluorescencenicroscopy including
useof polyclonalantibodies! anda newtechniqueemployinga monoclonabntibody
againsfA anophagejjerengn anEnzymeLinked Immunosorbenfssay ELISA!. These
methodsvary widely in theiraccuracycostandspeed.In additionto theseexisting
technologiesfuturedevelopmentshatwill improveaccuracyandreducethe effort and
costof determiningthe abundancesf A. anophagefjerensellswill be outlinedand
discussed.Thesenew advancesvill includethe applicationof quantitafivepolyrnerase
chainreactionassaysQ-PCR!andimmuno-labellingcombinedwith flow cytornetry.
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AN OVERVIEW OF BROWN TIDE IN THE NORTHEAST U.S.

Collegeof EnvironmentalScienceandForestry,SUNY SyracuselNY 13210

Browntidebloomsareregionalepisodiphenomend:hefirstmajoroccurrences browntide
Aureococcwophagegerengérereporteth 1985n theeasterandsoutherbaysof Longlsland
NY!, Narragansdday RI!, andBarnegdday NJ!. Sincghenbloomsf varyingseverityandduration
continueto occurin Long IslandwatersandBarnegaBay, andasof summer1998,browntide cellswere
reportedin the easterrbaysof MarylandandDelaware.

Brown tide bloomscanhavehadseriouampactson shellfishfisheries. The massivebloom of 1985
resultedh therecruitmerfailureof scallops thePeconiBay LonglslandisystemWhiletheréhave
beersomenodesharvestsincahatfailure bayscallogpopulationsavenotrecoveretb theirpre-
1983evels.Inrecognitionf a neetb focusmoreexpertisertounderstanditigisphenomenoa,
researcprogranto understarttiecausesf thesdloomsvasdeveloped] heBrownTideResearch
Initiative BTRI!begarin 1996wnithtwoobjectivest!to isolatedevelopandmaintairaxenicultures
of Aureococcuand?! identifytheenvironmentédctorghatcontributéo theinitiation durationand
cessation of brown tide blooms.

Multiple isolatesof Aareococcusavebeenestablishe@ndaremaintainedn cultureat CCMP,however
problemsvithmaintainingxeniculturepersist.Toaddresthebroade? objective, investigators
havebeerevaluatintherelativamportancef factorsuchasDIN, DON,dissolvedon,groundwater
loadingandightin AureococcugrowthphysiologyTheenvironmentahdecologicalactors
examinedrewatercolumrstabilityandresidencemeschangeis thespeciesompositionf the
microbiaplanktorcommunitymicrobiabndbivalvegrazingandelucidatingio-geochemigatocesses
at the sediment-water interface.

InitialassumptiongerethatAureococcudoomsaverejn part,theresultof uniquegrowth
characteristicslowevenesearcto datesuggesthatAureococcigharesimilargrowthcharacteristics
with othempicoplanktonBloomsaremorelikely theresuliof a combinatiarf ecologicahnd

environmental factors.
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THE IMPACT OF BOTTOM-UP AND TOP-DOWN PROCESSESSON THE ABUNDANCE OF
A UREOCOCCUSANOPHAGEFFERENS DURING THE 1999-2000BROWN TIDE BLOOM IN
GREAT SOUTH BAY, NY, USA

Southampton,NY 11968

Beginningn thefall of 1999themostintens@®@rownTide Aureococcumiophagegerergbomin NY
watersincehe 1980'occurrethroughouBreatSoutiBay GSB!. Thebloonpersistethroughhe
summeof 2000withpeakmonospecificelldensitieexceedindgx 10 cellspermL, Toidentify
factorsvhichcontributetb theinitiationandpersistenad thisblooma 1-yrobservationaind
experimentéieldcampaigwasestablished Octobed 99%tstationgn theeasternPatchaguBay!
andwesternBayShoreCoveportionof GSB. Nutrienbioassaywereconducteah parallelwvith
dilution-stylenicrozaoplanktgrazingxperiments allowtheimportancef bottom-ugndtop-down
factorgo besimultaneousivaluatedDuringthestudydissolvedrganiaitrogenDON!
concentratiopsesernin GSBwerehigh 0 40 pM!, whiledissolveihorganioitrogenDIN! levels
wererelativeljow 4 pM!. Althoughheadditiorof nitrogennitrateor urealduringshort-tern¥-
48h! nutrienbiaassaytypicallyenhancetthegrowthrateof thetotalphytoplanktoocommunitysuch
additionsoftenhadno impactan or causeda decreasin growthratesof Aureococcugelativeta
unamendedaontroltreatments.TheseobservationsuggesfAureococcusvasableto subsisionthe
copiauPONpoolin GSB whilegrowthof non-BrowiTidephytoplanktodependeanambieni
supplyates.DilutionexperimentadicatedhatgrazingatesonAureococcuseresignificantliyower
P<0,05thanthoseonthetotalphytoplanktocommunitysuggestintpatmicrazooplanktselectively
avoidedureococcuduringthisBrownTideevent.Significanthhighemicrozooplanktagrazingates
P<0.05bnthepicoplankteGynechococamscomparetb Aureococcuduringhisbloomevent
indicatedhatreducedrazingpntheBrownTidewaslikelynota functiomf cellsize. Thesumofthese
resultslemonstratdsy thefirsttime thatbothtop-dawnlow grazingatesbhndbottom-upahigh
DON Jow DIN nutrientegimefactorgancontributéo theproliferatioraf BrownTideblooinsonLong
Island.
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CAUSESAND PREVENTIONOFBROWN TIDESIN THE NORTHEASTERNVISITED STATES,;
THE IMPORTANCE OF TROPHIC LINKS IN THE PLANKTON AND BENTHOS.

DavidA. Caron'Darcyd.LonsdaleRebecc&chafRer'RoberCerrato&.JulieRose’
‘DepartmeifBiologic8iciencémiversiof Southe@alifornidg 1@ rousddbarkwayHF
301,Los Angeles,CA 90089-0371dcaron@usc.edul!
‘Marin&ciencBgsearCenteStateniversifyNewr orlatStonBrookStonBrook\Y

1 1794-5000

Numerouactorhravebeerimplicatedh theoutbreakf harmfublgalbloomsf thepelagophyte
Aureococcaisophagefferensludingpecifimeteorologicaiemicgbhysicandiological
conditionsFewof thesdactorhavebeerexaminedxperiinentallysingnaturahssemblage®ur
grouhadeemperforminstudieim 30ditermesocosimaneffortotesspecifiactorghamighbe
involvedn theinitiationof browrtides andto identifymeansf preventingr mitigatingheseevents.
Wehavedevise@nexperimentalstenmn whichwehaveaepeatedlypducedrowntides a situation
whicthasallowedstoinvestigatemefthgparametalmhavdeeproposeasfactorpromoting

andoreventingHABsbyA. anophagegererSurworkin prioryearslemonstratédatadditionsf
specifimorganidNO,,NH4 PO* andrganiareahutrientsymicronutrienie! werenot
sufficieribstimulatgignificametpopulatiagrowtlofthealgaalthougbthephytoplanktepecies
weradefinitelystimulatedln contrasphysicatlisturbande themicrobiafoodweb viasubmersible
pumpskesulte increas@stheabsolu@ndelativabundanad#\. anophagefiereBgperiments
carriesbutthispastsummewereaimedin partlatdeterminingshetheornotselectivgrazindy
microbialonsumerauldxplaithesuccessA.anophagegfenenaturamixeghytoplankton
assemblag@hebrowntidealgain theseexperimenteachethaximaabundanced >300,00@ells
ml'. DilutioexperimemsperformedxamigeazirmgA.anophagegeveasantibody
assagndnthetotaphytoplanktassemblage&chlorophydinalysisinterestinglheresultef
thesestudietdicatedhatratef mortalityfor A. anophagegerewsregenerallgimilartoratesor
thewho/@hytoplanktaesemblagéhais,wecouldotdemonstratatherejectionfthebrown
tidecellsbymicrobiatonsumersasa majofactorexplainingncreases itspopulatiombundance.
Weconcludbabothgrowtlstimulatiostudieis 2000andeducegredatiopreviousork!
remairviableexplanationf®rbloomsfA. anophagegeremslternativelysomeactor sunrelatetb
grazinghatwereinducedby physicahgitatione.g.alterechutrienavailabilityesultingromtheaction
of thesubmersibfgmpsmayexplairourresult®f previouyears.

In additiorio demonstratirfgctorsnvolvedvithbloominitiationwehaverepeatedigemonstratéat
thepresencef hardclams Mercenarianteroenariahasa dramaticeA'ecbnthe absoluteandrelative
abundanad thebrowntidealgawithinnaturaphytoplanktaassemblageBppulatiogrowthof A.
anophagejjeremsthepresencef clamsavasdrainaticailgonstraineehdeconditionshatotherwise
resultedh highabundancesthealga.n additionthepresencef hardclamgprevented shiAnthe
phytoplanktassemblagelominanbgbrownidecells. Anoverviewfourexperimentakult®
datewill beprovided.



BENTHIC-PELAGIC COUPLING AND LI BROWN TIDE

Michaék. LomasKugh.. Macintyrelef&e€.ComwelBndlroddM. Kana'
'UMCESHornPointLaboratoryCambridgé/D 21613USA

Bloomsof theBrown Tide organismAureococcusnophagegerenBavebeeniiitermittentin the coastabays
of Longlslandduringthe past15years. Severahypothesesavebeenproposedo explainthesebloom
eventsputno singleunifying hypothesihiasemergedhatis widely supported.Therearetwo general
working hypothesespnerelatingto 'top-down' controlinvolving grazeravoidanceandonerelatingto
'bottom-up' controlinvolving regulationby nutrients. Ourprior work onthe Brown Tide phenomenomas
beenfocusedon bottom-upregulationof Aureococcusphotosynthetiphysiologyandits abihty to utilize
dissolvedorganicnitrogen DON!.

The standingstockof inorganicnutrientsin the watercolumnis low relativeto the standingstockof
particulate-bourigghytoplanktomitrogerrduringAureococcudloom events. Nutrient inputsfrom the
shallowsedimentsrelikely to beimportantalthoughlittle is knownaboutsedimentfluxesin browntide
waters particularlywith regardto the organicnutrientfluxes. Thisresearctprogramfocusesonbenthic-
pelagiccouplingin easterrLong Islandbays. Specifically,we havehypothesizedhatthereleaseof DON
from sedimentss a significantfactorin selectingfor the growthanddominanceof Aureococcusn Long
IslandBays. We havedeveloped conceptuabenthic-pelagianodelin whichthe dominanceof system
level primaryproductioncanswitchbetweerbenthicprimaryproducers microphytobenthostnacroalgae,
or submergea@quaticvegetationlandpelagicprimary producersiependinguiponthe distributionof
energy i.e. light! andnutrientsin thewatercolumnandsediments.Thesewo "states"areconnectedy
feedbacknechanismshataredrivenby fluctuationsin the physicalnatureof the system.

This modelis beingstudiedin selectecernbaymenti easterriLong Island QuantuckandFlanders
Bays!. Severaitesvithinthesecosystemegerecompareth May,July,andSeptembef2000.
Both Baysservedasa nutrientrap asdissolveditrogenconcentrationsncrease®-fold from May
to July, drivensolelyby increasesn organicnitrogen. In accordancevith this observationthe
planktoniccommunityin bothbaysshiftedto a moreheterotrophicstatein July associatedvith
increasedbacterialactivity.

Thesebaysdiffered substantiallyin termsof the underwatetight environment. QuantuckBay showed
substantialncrease total underwatetight attenuatior&om May to July, whereasn FlandersBay, total
light attenuatiordidn't changewith seasoralthoughtheimportanceof variouscomponent®f light
attenuatiorvaried. This disparityin seasonalvatercolumnlight attenuatiorbetweenQuantuckandFlanders
Baysmaywell havea significanimpacton the balancebetweernwatercolumnandbenthicprimary
production.

Only QuantuckBay in July wasfoundto havesignificantpopulationsof Aureococcus>72,000cells/ml!
coincidentwith a substantialhcreasen organicnitrogenanda shiftto a pelagiocdominatedoroduction
system. Althoughno conclusionganbe drawnasyet, differencesn ecosysteniunctioningbetween_ong
IslandBaysareconsistenwith our conceptuamodelandthe bloomingof Aureococcris.



GROWTH OF AUREOCOCCUS ANOPHAGEFFERENS ON COMPLEX SOURCES OF DISSOLVED
ORGANIC NITROGEN IN CULTURE

‘InstitufurMeereskun#éelUniversitg410Kiel,Germany
WoodsHole Oceanographitnstitution, WoodsHole, MA 02540,USA

Aureococcuophagefjererepeatedlyloomsn severadlonglsland NewYork,USA!lembayments,
forming "browntides"that discolorthe water. Surveyof thenortheastoastof the USA haveshownthat
A. anophagegerensxitsin severaplacesthathaveno recordsof browntide. Therefore therecurrence
ofthebrowntidein Longlslands somewhatnusualThecoastabaysn Longlslandarestrongly
influencely groundwatecpntributinghelargesinputof fixednitrogenIn yearof draughandow
groundwatdlow, thesupplyof NOi issharplyeducetkavinglissolvedrganiamitrogenDON!asthe
largessourcef nitrogeravailabléo thephytoplanktonT heabilityof A. anophagefferettsgrowon
DONhasheerhypothesizad beanimportantactorin sustaininthebrowntideduringperiodof
dissolvedhorganinitrogerdepletionln ordertotestthishypothesisepreparednaxenicultureof
A. anophagejjereaadfollowedgrowthwitha numbesf DONsubstratessthesolesourcef nitrogen
in culture. In additionto commerciallyavailablesubstratesve used>1 kDa ultrafiltered DON isolated
fromWestNeckBay WNB!porewatersl.onglsland.Effortso characterizsomponents thebulk
DONpoolwereconducteth parallelvithinvestigatiorsf thebioavailabilitypf thesecomponents.

Forthepreparatioof anaxenicartificialseawateultureof straifCCMP1784ve modifieda protocol
publishedy CottrellandSuttle 995 J.Phycol29:385-387! Exponentiallgrowingculturesn F/2
mediawereexposedsequentiallyto Penicillin G, Neomycin,StreptomycinandPenicillin G. Of the
antibioticstested Penicillin G wasthe mosteffectivein eliminatingbacterialcontaminants Bacterial
strainssolatedf'romthe culturemediumwereidentifiedthroughamplificationof bacterial L6SFRNA
genesequencessingPCR.Two bacterialstrainssolatedfrom the culturemedia,belongingto the
GammaProteobacteriandto the Cytophaga-Flavobacteriaiereof marineorigin.

3 anophagegeresisowedoodgrowthon> IkDaWNBDON. To datethisis thefirst study
deinonstratinghatan autotrophighytoplanktoncangrow on bulk DON asthe solesourceof nitrogen,
suggestinghatautrotrophshavethe capabilityto enzymaticallydegradecomplexDON. Futureresearch
will investigateenzymepathwaysnvolvedwith DON degradationandon interactionsbetweerA.
anophagefferenandheterotrophidacteria.



AMINO ACID OXIDATION AND PEPTIDE HYDROLYSIS IN POPULATIONS  SEASONALLY
DOMINATED BY A UREOCOCCUSANOPHA GEFFERENS

Mar areR,MulhollandChristoph&oblerandCindy.ee'
‘Marin&ciencBesearCente§UNYStonBrookStongrook\Y 11794-5000
‘Southamp@uollegepndslantniversitgouthamptDv,11968

PrevioustudiesiavedemonstratedattheBrownTidespecieAureococcumnophagegerens
canusedissolvedorganicnitrogen DON! to meetits N demandwvhengrowing underbloom
conditions, Further,elevatedevelsof DON relativeto DIN may createconditionsfavorablefor
bloominitiation, Recentresultssuggesthatdissolvedorganicmaterial DOM! canbe usednot
only asanN sourcebut asa Csourceby A. anophagefferengells cantherebyaugment
autotrophiametabolismwith heterotrophy. To evaluatethe relativeimportanceof organicand
inorganicnutrientsto thegrowthof A. anophagefferenandassociategicoplanktonrelativeto
co-occurringhytopianktomnyve areconducted seasonsiudyin whichwe measurenhorganic
andorganidN uptakegrganicC uptaked. anophageffereabundancendratesof peptide
hydrolysisandaminoacidoxidationin size-fractionatedamplesRomQuantuckBay, Long
Island, We foundthatratesof aminoacidoxidationandpeptidehydrolysisincreasedetween
April andJuneasBrown Tide populationgdevelopedndinorganicN sourcesveredepleted.
Howeverratesdecreaseth JulywhenBrown Tide populationscollapsed.Much of theamino
acidoxidaseactivityin JunewherbrowntidewaspresenatabouB50,00@ellsml’, wasinthe
bacteriasizefraction< 1.2pm!whilethebulk of thepeptidéydrolysisvasin the< 5,0pm
sizefraction.As season&8rownTidepopulationdeveloped\ uptakeatesalsoincreasedhe
< 5.0pmsize&actioraccountetbrmostof theN uptaken MayandJune.

Wherdissolvedorganid NH46rNO3 andrganicompoundsthdifTereit contents
ureaglutamatandglucoselvereaddedo incubationsf naturapopulationgate of
extracellularenzymeactivity andN andC uptakeweredifferentially affectedamongsize-
fractionsprobablyasa resulof relativedifferencesn the growth stimulationamongbacteria,
picoplanktonandlargerphytoplankton. Virtually all of the peptidehydrolysiswasalways
accountedor in thebacterial < 1.2pm! andBrown Tide < 5.0 pm! sizefractions. Theeffect
of N andC additionsamongsizefractionsshiftedseasonallyasdid populationstructureandthe
availability of combinedN sources.Our resultssuggesthatseasonathangesn extracellular
etmymactivityandN andC uptaken response nutrientadditionsnayreflect,1!thedegree
towhich C orN limits growthin varioussize-fractionand2! competitionamongorganismgor
limiting nutrients.

We concludethatthe relativeavailability of DIN, DON andDOC maybeimportantin
determininthedominanimetabolisnautotrophys.heterotrophydf A. anophagefferenk
additionseasonahiftsin populatiostructuraffecdominanpathwayshrougtwhichorganic
material is cycled.
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BROWN TIDE ASSESSMENT PROJECT IN BARNEGAT BAY, NJAND THE PRESENCE OF
VIRAL-LIKE =~ PARTICLES IN NATVIVZ. POPVILATIONS OF AUREOCOCCUS
ANOPHA GEFFFRENS

M Downes Gastrich"O.RAndersonancElizabetid. Cosper'.
'‘NewlersdyepartmefiEnvironmeRuadtectidiyisionf Sciendeesearahd echnology,
P.O.Box 409, Trenton, N J08625

LamontDohertyEarthObservatoryof ColumbiaUniversity,PalisadesNY 10964
‘Coastdtnvironmeng&tudiesc. 83CarlougRoad3ohemidlY 11716

Browntide blooms,causedy Aureococcusnophagefferensyeredocuinentedn BarnegaBay in 1995andwere
associatetditha reductioim growthofjuvenilehardclamsata commerciabuacultufacility. In 1999a
significardindextensivbloomwageportedh Little EggHarbor. Thereareenvironmentédctorpresenn
Barnegd@aywhichappeato besimilarto othebayse.g. souttshordayfNY! thathaveexperiencddooms
e.g.,shallowbay, elevatedsalinity, poor flushing tuneandlong residencdimes!. Becauseof limited data,
particularlyelatedo the 199%rowntidebloomtheNewlersepept of Environment&totectionin
cooperatidnomtheU.S.EPA establisheal BrowTideAssessmeRtojectn 2000to determinthespatiaand
temporaxtenbfthesdloomsandultimatelyo develoj predictiveodeleadingo controkstrategiedVater
samplewerecollecteffomupto44 stationRomRaritarBayto areasouttof BarnegaBayandGreaSoutiBay
&amAprilthrougiNovembe2000, Thebrowntideorganismasenumerataginga newhdeveloped
manoclonantibodyEL!ZA! technique Selectedaterqualityparametergerealsaneasureck.g. salinity,
temperatureutrients! WatesampleRom199%nd2000werealsacollectedndviewedusingtransinission
electromicroscopyo quantifithepresencef viral-likeparticlesVLPs!in naturapopulationsf A.
anophagefferens.

Theresult®f monoclananalysisonfirmethatseveraditesn Little EggHarborNJincludingshipBottormand
Tuckertorhada substantiatowrntidebloomwiththehighestoncentratiom$A. anophageffereagera miflion
cellgpermL representirfgll bloomconditions earlyJune.Thehighestellcountsvereobserveth thevicinity
of Little EggHarborbelowtheBarnegdnlet,withcellcountsipto 2.2X 10 cellspermL anJune3 which
decreased®0X10 cellspermLinearlyJuly. AtTuckertonthecountsreachedtwomillionpermLalunel5
anddecreastxh lovof 3.5X 10 cellpemLonJulyl2.At ShiBottonthecellhnumbersachetl8X 10
cellpermLonJune3anddecreasad4.1X 10 cellgpermLonJuly 12. Whileconcentration$A.
anophagefferexseeddd'cells/mlrepresentisimalldrioomsh areaseaandustnortioftheBarnegat
Inletandsouttof Little EggHarboin GreaBay, representiranextendedeographimccurrencaf theséloains,
fullbloomconcentratiomgerenotobserveih thesareasTheseverbrowntidebloomappearei be
concentratédlLittle EggHarboandthesoutherpartof BarnegdaybetweeBamegailetandLittle Egginlet,

Farthefirsttime,intracellulaviral-likeparticlesVLPs!werequantifiedh thebrowrtideorganismAureococcus
anophagegeret@inghel99%rowtidebloonmBarnegat Bayand.ittle EggHarborNJ. Upto8'fmfthe
totalindividual. anophageffererallsexamined otal= 4,380fromaaturapopulationsontainetfLPs ca,
140nmindiameterTheintracellulavLPsweresimilalin sizeandmorphologio viruseseportedh natural
populationsof A, anophagefferenBom NarragansetBay overa decadearlierandwerealsosimilarto
observatioms intracellulaviruseshatwereinoculategdreviouslyntolaboratorgulture®f A. anophagefferens.
Preliminargataalsoconfnmshepresencef VLPsin naturapopulationaf A. anophagefferessmpleduring
thebrowrtidebloomin 200Gn Barnegday. Thepresencef VLPsin naturapopulationsf A. anophagefferens
is significantbecausehey havenot beenpreviouslyquantifiedin field blooms. Therole of viral infectionneeds
furtherstudyin relatiorto thebloomdynamicsFurthesamplings ~cededh 2001to continu¢hespatiaand
temporadnalysisicludinganassessmasftenviroiunentéctorgshatmaybeassociatedth thepromotiomiid
sustenancef brown tide bloomsin BarnegaBay.
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PHYSICAL, CHEMICAL AND BIOLOGICAL CONDITIONS ASSOCIATED WITH THE
NARRAGANSETT BAY BROWN TIDE

Theodore J. Sma da and David Borkman

A retrospectaealysisfthe1985-198&ireococcasophagegerbnswriidein NarragansBtay
wascarriedout underthe auspicesf the BrownTide Researcinitiative. Regionaklimaticevents
appedohavdeenmportanntriggerinthisevent Evidenderthisincludesegionaynchroneity
andcorrelationwith the NorthAtlanticOscillatioindex NAO! andproxiesfor atmospheric/weather
parametersmcludingvind directionstrengthrainfall,cloudinessemperaturandgroundwatdevels.
CorrelationsccurrethetweetheNAO andGroundwaténdex GW!, similarto thatreportedor Long
Islandrowrtidebloonsites.Theras nostrongvidend® suggeseducetlushingvaghebasic
causefthe 198%rowrtideoutbreakontrario previousiewsandunlikethatproposefir Long
Islandembayment§heissueof wetheNarragansddaywasenvironmentaltjifferenin 1985elative
to longtermpatternsvasaddresseapplyind’rincipaComponennalysisandrevealedhat 1985wvas

a uniqusyearwithinfhe 32-yeatime seriesanalyzedt clustersvith droughtyears1956,1966andis
amonghethreeyearof highestradiancandowestiverflow, Theroleof nutrientandgrazing
controlin this bloom event,and the commonalitieand divergences brown tide dynamicsn
NarragansBty Longdslaneembaymemtisd_agunenadrarealsaonsiderednalysisfthe38-
yeartimeseriegor Narragansddaysuggestsrowntideeventsherewill occutwicepercentury.
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ROLE OF LONG-TERM VARIATION IN FRESHWATER INPUT AND DISSOLVED ORGANIC
NITROGEN DELIVERY IN THE INITIATION AND MAINTENANCE OF THE 1985
NARRAGANSETT BAY BROWN TIDE

David BorkmanandTheodorel. Smayda
GraduateSchoolof Oceanographyniversity of Rhodelsland

Thel198%rowntidebloomof AureococcumnophagefferendNarragansedaywasthedominantAB
eventna nearly0-yeatimeserie®f weeklyobservatiorsd Narragansddayphytoplankton.
Mechanismgesponsibldor this summer-londloom,whichoccurredsimultaneouslyn severakstuaries
alongheNortheastetdS coastarenotfully knownSeverdeaturesf A. anophagefferepbysiology
andecologyndicatehatfreshwatenputpatterngith accompanyimpgtterng deliveryof orgamc
nutrientsnayplayanimportantolein bloominitiationandmaintenancé/epresena time-series
estimatedissolvedrganiaitrogenDON!loadingandrelategbhysicatlatafor Narraganseday,
RhoddslandTrendsn Narragansd®ayriverineandgroundwat&ONinputareanalyzedndicating
relative peakin riverine DON concentratioraccompanietdy a decreasa theriverine nitrate:DONratio
in 1985Levelsf A. anophagegeretimtmayhavebeersupportely thisDONdeliveryareestimated
andcomparetb observedbundanaa Narragansé&ay.Thespringdf 1985vasmarkedya departure
fromtheusuatelatiorbetweegroundwatéevelsandsalinitin Narraganse®ay,indicativeof a
changen NarragansdBayestuarineirculatiopattern<Changeis freshwateteliveryinto
Narragansddayin 198ndaccompanyimglativancreasea DONdeliveryareimplicateith the

initiation ~ and maintenance of the 1985 brown tide.
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UNUSUAL STEROLS FROM HAIVWUL ALGAE: MORE THAN BIOMA$ JEERS?

Jose-LGinerGregorBoyer Juarfaraldos{iaoyond.i andHui Zhao.
Departmenbf Chemistry, SUNY-ESF,SyracuseNY 13210USA.

Unusuatterolfoundnmarinalga@reusefubioinarker®inosterad foundnlyin dinofiagellates
and 24-propylidenecholestemolfound only in pelagophytalgae. We have found useful sterol
biomarker$or Aureocoecumnophagegeremsreournbréagunensiand Gyrnnodiniurareve, The
biomarkefor Aureoumbrdagunensiss an extremelyare sterol,while the sterolscharacteristiof
AureococcumnophageffereasdGymnodiniubreveareuniqudo theseorganismsTheséioinarkers
allowusto probethesedimentecordor evidencef pastharmfulalgalbloomsandofferanalternative
methodof detectionfor harmfulalgae.

HEOZre oenmpe gefferai®diiireolaghraensis

From dinoflagellates From Gymnodinium breve

WhydothesalgaproducthesenusuaterolsWhabenefiis it tothem?Manyimportargrazing
organismsely on dietarysterols. Arthropodsand molluscdack the capabilityof de novo sterol
biosythesasmdulfill theirsteralequiremdoy modifyindietargterolslt is likelythatunusuallgal
sterolgnterferawith this process.Theinability for grazerso meettheir sterolrequirementsaybe
important to blooin formation and maintenance.
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THVIESERIE®DFOPTICALPROPERTIESND BLOOMECOLOGYROMA BROWNTIDEAND
AN ADJACENT CONTROL SITE IN LONG ISLAND

Stace M. Etherid e ' andCollin S.Roesler~
‘Univ.ofConnecticieptof Marin&ciencesrotorGT
‘BigelowaboratdoyOcedBcienc¥g,Boothbeiarbav]E

Sincd 9&bondslandNewy orkembaymehts/deeplagueadithrecurrebtoomsfthe?.5lim
chrysophyereococcaisophageger&eserlypothesaisounegardingeecologicabntrolsnthese
bloomscludirigeabilitpftthispeciésoutompeatthedudoitsuniqueapacityutilizerganic
nitrogeanccarbo,hesbloomseferretasbrowtidesiugothecolotheympatbthewatenyerehe
focusfthistudyrronl May-8un200@ timgeriesfocearoloparticulatedissolvatbsorption,
dissolveitlorescenpeyticulageatteringhytoplanktoi mentancgarticleizejistributiomsere:o lected
fromiwaLongslandmba meAtbrovmdeJIeveIope%uantuB ywhereas/NestiecBay3,
anophage-+eregitsverenlowconcentratiamsie presentunsignificacontributioothealgal
communlty.

DurintheorowtidenQuantuBkyspectnaldianoeflectarate@ngetotimagnitudeightneasd
shapéd-ig.la!,whilegphytoplanktandtoloregdarticulateganimateriaCPOMjon-phytoplankton!
contributesggnificanttptotabbsorptia@iblugphoton&ig.lb,c! Phytoplank&ine-tractionaabdorption
demonstrakadnosbithecellsvereetwedn3im consistentrA anophage+eBpectistiape
indicatéuhaftethdirsdayfthestudyglgatommunstyucturenlainednstaAbsorptibghe<0.2
pmCDOMin QuantucBayapproximategqualethatbyphytoplanktofig. 1 dNeartheendof thetimeseries
thecontributibythe.2-0 phsizdractiancreasedggestmayCDONEleasecolloidalggregation.

Theontraliteexhibiteddifferentitefopticaroperti@ssizeontributionisgelativetpnstastiapnd
slightmagnitudieictuatiomtetectedradiangetlectanoceVedieclBaysuggestednocommuniggructure
aIteratioqIFSgJe!.ThetO.Zh'_m_CDOMomi_natkkrhbsorptimefﬁcieﬁiigl hITheoncentradodpectral
shapafthiscomponesatnainatariadurinthestudy hytoplanktndCPOldbsorptiereomparable
Fig.l f,g!CPOMlisplayatbvariatiom shap&oweveanhytoplanktabsorptiatyenainlyo cellbetweetr 3
pmandsome&l pmchangedspectrahapmdicatinfpathealgatoinmunitariedlightly.

Furthenvestigatioftheopticgbropertisgparatadaosize-fractionatethponept®videsharacteristiés
bloonecophysiologfysfeasiblmaimodelintiesparametdrsnremotelenseateanolowill provida
breadthof knowledgeaboutbloom dynamics.
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MOLECULAR CLONING AND AN%SERUM DEVELOPMENT OF CYCLIN BOX IN THE BROWN
TIDE ALGA A UREOCOCCUS AIVOPHA GFFFFRENS

~Senlign', ErikdMagaleedhdedward.CarpenW
'DepartmenitMarin&ciencedniversityf Connectic@rotonCT06340.
‘Marin&ciencBgsearClenteftateniversiofNewr orkStonBrook\Y 11794

Cyclincanbeusefukellcyclemarkersor growthratestudiesnharmfublgalbloomsin thisstudya
gendragmentorrespondirigcyclinboxwasclonedorthebrowrtidealgaAureococcus
anophagegerei$iisalgalgendragmentjesignatessBreycll,wasmostsimilarto cyclinB. Basedn
thededucedminacidsequenceligopeptideseresynthesizeahdusedo raiseanantiserurwhich
reacte@dnwesteriblotswitha proteinfabout3kDa,thesamesizeascycling in otherorganism3.he
cyclinB-likeproteirrecognizely thisantiserunandthemRNAamplifiedusingheprimersyere
moreabundanih exponentiaulturesnddecreasedarkedlyn stationargulturesThisproteimalso
appearetb becellcycle-dependelmhmunofluorescenabelingghowedhatthisantiserurspecifically
stainea proteiim Aureococcueellsandhadnocross-reactiavithbacterighatwerepresenin the
algalcultureTheBteycGsequenandtheantiserurwill providea usefuloolfor studie®nregulation
of in situ growthratefor this browntide alga.
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AUREOCOCCUS AND UREA METABOLISM IN LONG ISLAND BAYS

Michael W. Lomas'
UMCES,Horn PointLaboratory,CambridgeMD 21613,USA

Nutrients have been, and will continue to be, targeted for researchand managementin the coastal zone, due to
thelinks with increaseghytoplanktorproduction,andthe associatedhiftsin ecosystenfunctioning. Such
researchuntil recently,hasfocusedpredominantlyon dissolvednorganicnitrogen,eventhoughdissolved
organic nitrogen DON! can be a quantitatively larger pool. The inability to characterize and quantify
significantfractionsof the DON pool hasbeena majorhindranceo this research.Although poorly
characterized, this DON pool can consist of low inolecular weight, labile components such as urea, amino
acids,andproteins. Dogmasuggestshatbacteriaarebettercompetitorsof organicsubstrateshan
phytoplanktorsiinply dueto their smallersize,andtheir heterotrophimature.

Althoughmarinebacterialhydrolysisof urea,throughthe activity of the enzymeureasehasbeenknownfor
nearly 70years morerecentstudieshavesuggestethatthe hydrolysisof ureaby phytoplanktoncanbe
substantiallymoreimportantin coastakystems.In particular,it hasbeensuggestedhatan enhanceability
to hydrolyzeureaandother simpleorganicmoleculesmaybe onephysiologicaladvantagéo the formationof
bloomsof the Long Islandbrowntide organismAureococcusnophagegerens.

As partof a largerecosysteirlevel samplingeffort to understandhe bloom dynamicsof Aureococcusyrease
activity of thewatercolumnbiotawasmeasuredn two Long Islandbays,QuantuckandFlandersBay, in
May andJuly of 2000. In May, both bayswerecharacterizethy similarmeanureaseactivities-0.3 p.moles
NH4'producediter seawater/FAlthougtphytoplanktdmomassestimatedschla! wastwiceashighin
QuantuckBay asin FlandersBay, it wasnot correlatedo ureaseactivity andneitherbay hadsignificant
populationsf Aureococcus.The seasondfransitionfrom spring,May, to summer July, resultedin
substantiathangesn boththeratesandpatternsof ureaseactivity, asdid a significant >4"! rain event
duringourperiodof sampling. July ureaseactivitiesin FlanderdBay weresignificantlyrelatedto chl a,and
suggestedthat bacterial ureaseactivity was lessimportant asshown by the non-significant y-mtercept.
Additionally, Aureococcusvasnot detectedn thephytoplanktorassemblageTo the contrary,in Quantuck
Bay, ureasectivitieswerenot relatedto chl a andwvere 3-4 timesgreaterthanwould havebeenexpected
basednthechl a- ureaseelationshipobservedn FlandersBay. Althoughthe phaseof theAureococcus
populationin QuantuckBay in July couldnotbe assessedureococcusvaspresentat substantiahuinbers
>72,000cells/mland-14% of chla bioinass!. Therainfall eventin July did not appeatrto alterthe
relationship between chl a andureaseasmeasuredin FlandersBay, but in Quantuck Bay, ureaseactivities
were reduced 4-fold, without a changein chl a, to values that concurred with the measuredchl a-urease
relationship in Flanders Bay.

Theseobservationsuggesthatundersimilar nutrientandphytoplanktorbioinassconditions i.e. bulk chl al,
thesetwo baysdiffer substantiallyin the metabolisnof ureaduringthe summer. The functionalrelationship
betweercomponent®f the planktonicassemblagee.g.Aureococcushndurearemainto be fully understood.



THE POTENTIAL FOR ANTHROPOGENIC  TRANSPORT OF THE BROWN TIDE
ORGANISM, A UREOCOCCUS ANOPHAGEFFERENS

idCP I, ~ id
Collegeof Marine Studies University of Delaware Lewes,DE 19958 USA

Aureococcusnophagefferens a pelagophyt¢hatis responsibldor the harmful browntides
thathaveaffectedNew JerseyRhodelslandandNew York. Theknownrangeof A.
anophagefferensasincreasedincethe 1990survey Andersonetal.!, with the organismsiow
foundasfar southasMarylandandDelaware,A. anophagegerenBasalsocausedloomsin
Saldanhd@ay in SouthA&ica beginningin 1997 SouthA&ican Marine andCoastal
Management1998/1999!. Thegeographicatlistributionof A. anophage+erenappearso be
increasing. Two possiblewaysthatthe browntide couldbe introducedto new areasare
anthropogenitransportof the organismin ballastwateror waterretainedin recreationaboats.

Experimentsvereconductedo determinghe potentialfor A. anophageffegnsto survive
conditionssimilar to thosethatmay be experiencedh shipballasttanks. Culturedbrowntide
wasableto survivefor atleast30 daysin thedarkwhenstoredat 12'C. Temperaturenayplay a
role in survival of brown tide in the dark, ascultures recovered fastestwhen stored at 12C. We
areinvestigatintheinfluencef environmentéctorsike temperatursalinityandpresencef
inorganicor organicnutrientson how longA, anophagefferensansurvivein the dark.



INI'RASPECIFIC ~ VARIATION AMONG CULTURES AND BLOOM SAMPLES OF
A UREOCOCCUS ANOPHAGEFFERENS

'lonaCollegd)epartmeoit Biology
'‘NewYorkUniversityschoobf MedicineDepartmemf EnvironmentdMedicine

Duringthe pastdecadébloomsof the browntide microalga Aureococcusanophagegerendjaveoccurred
sporadically PeconiandGreaSoutiBaysof LonglslandN.Y. Bloomsf thebrowntidevary
annuallyin the timing of their onsetdurationandintensity.lt is hypothesizedhattemporalandspatial
variability in bloom characteristicss dueto underlyinggeneticvariationamongpopulationsof A.
anophagegereifishypothesiwastestedy sequenamalysisf theinternatranscribedpacer
regions ITS1 andITS2! of (IDNA. Browntide homologoud?CRprimersweredevelopedandusedto
amplify ITS sequencedirectly from watersamplesndculturedisolates. PCRproductswereclonedin
pCR2,1vectorand 15to 25 recombinantper samplenvere sequencedSequencelatawereobtainedfrom
1995summembloom sampleskom WestNeck Bay, FlandersBay and GreatSouthBay anda 1999winter
bloom samplefrom GreatSouthBay. Sequenceatawerealsoobtainedfor culturedisolatesCCMP
1784178mnd1790GromL.1.,N.Y.andCCMP1794i'omBarnegaBay,N.J. A. anophagegereiss
uniqueamongeukaryotesn thatit hasextremelyhighlevelsof polymorphicl TS sequencewithin
individualsCloned® CRfragment&/ereassignedompositétypes’bnthebasisof havingunique
combinationsof polymorphicnucleotides.A total of 46 and43 compositetypeswere observedor ITS1
andITS2,respectivelyMonte Carlobasedchi-squareanalysesvereperformedo determinef therewere
significantifferencemm the6equenciedsf I TStypedetweeandamondploomsampleandcultured
isolates. Statisticallysignificantdifferencedn the frequencyof ITS typeswereobservedor cultured
isolatesCCMP 1785 L.I.! andCCMP 1794 N.J.!in comparisorto all otherculturedisolatesandL.l.
bloom samplesThis indicatesthatnotall culturedisolatesarerepresentativef A. anophage+erens
bloomsandthattheremaybe somegeographidifferentiationbetweerthetwo eastcoastsites.In
addition,chloroplastDNA restrictionfragmentengthpolymorphismanalysishasconfirmedthatthereare
geneticdifferencesamongculturedisolates. Interestingly therewereno significantdifferencesin the
frequencyiTS typesamongthe 1995summerand 1999winter bloom sampled'romL.l. This suggests
variabilityatthepeakof a bloonis lowor thatheresolutionf thePCR-cloningechniques toolowto
distinguishcloselyrelatedpopulations. Currently, SingleStrandedConformationPolyrnorphisinanalysis
is beingusedto re-evaluatehe dataobtainedwith our cloningexperiments,
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bloomson eelgrass NJDEPis fundinga hardclamsurveythis year lastone
conductedn 1988!whichwill providebackgroundor futureexperimentaktudieso
document negative impacts of blooms on shellfish. NJDEP is also working with
USGS-NJon a proposafor 2002to asses$iydrologictime seriesdataon ground
waterwell altitudes which will be usedo estimatestreanmflows into baysthathave
had brown tide blooms. Rick Lathrop from Rutgersis continuing to analyze 2000-01
data. Dr. David Caron USC! will continueto enumeratdrowntide through
monoclonaknalysisBob Nuzzi suggestedomparingore-browntide quantity,and
guality data where available, to post-brown tide data,

~ CathyWazniak,MD DNREC,reportedontheirinonitoringplanfor 2001

A draft regional plan, prepared by Mary Gastrich, was reviewed and discussed by
the group. Several revisionswere made and the final regional monitoring plan is
provided below.

BROWN TIDE REGIONAL MONITORING,
IMPLEMENTATION AND COMMUNICATION
PLAN

BACKGROUND:

Browntide bloomsarecausedy a minute ca.3 pm! pelagophyealga,Aureococcus
anophagePerenshich canbe enumeratethy immunofluorescerantibodytechniques.
For eachstate,the answersto managementquestions below will leadto the development
of differentobjectivesanddifferentmonitoringplans. A regionalplanwill allow each
stateto monitor atthe levelappropriatdor managementbjectivesandwill providedata
andinformationto be usedin a regionatharacterizationf browntide blooms.

I. Management Questions Which Drive Monitoring Programs:

1! Are brown tide blooms currently occurring in the state?

2! What are the extent, severity and duration of brown tide blooms?

3! What are the ecological impacts on natural resourcesbecauseof brown tide blooms?

4! What are the enviromnental factors/causeswhich are relatedto the occurrence,
maintenancand/orterminationof browntide bloomsin specificareas?

Il. Consistencyof Terminology
The group agreedthat using common terminology in the region would facilitate
communicatiorandunderstandingpetweerscientistandmanagerandbetween
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agenciesandthe public regardingseverityandconcentrationsf browntide blooms,
Whilethisgroupinitiallyreviewea drafbrowntidebloomindexthegroupeventually
agreedpora three-tierezhtegoricaystenadevelopely MaryGastrictandCathy
Wazniakvhichrelated\ureococcusoncentrationsdocumentategativémpact®n
naturalresources.The Brown Tide Indexincludeghe following:

Brown Tide Bloom Index Gastrich& Wazniak,submitted!
Categoryt browriideblooms:<35,00@ellspermilliliter noreportedegative
ecologicalimpacts!
Category2 browntide blooms:>35,000to 200,000cellsper milliliter potential
moderatdo severescologicalimpactson shellfish!
Categor$ browrideblooins>200,00@ellspermilliliter potentiakeverecological
impactsto shellfish,seagrasseandplankton!

lll. StateMonitorindstrategie$jonitoringdbjectiveandMonitoring

Plans

Foreachmanagememuestionabove therearedifferentmonitoringobjectivesanda
differentmonitoringlanfor eactstate.TheMonitoringStrategieselowaretiered
accordingo extent,severityanddurationof browntide bloomsandreflecta
correspondindevel of effort.

Tier 1: DelawareCase FocusMeasurebackgroundaoncentrationsf

browntide organism and documenany reportedimpacts!
Aureococcugoncentrationfavenotyet beenmeasurear havebeenmeasuredbut no
browntide bloomshavebeenobserved. No negativeeffectson naturalresource$fiave
been observed or measured.

State Monitoring objectives:
~ Determinestatusltrendof ambientsurfacewatersin the state
a RecommendedMonitoring’lan: Timeserieslatafromexistingstatevater
guality monitoringnetworks
~ Determinebackgroundevelsof browntide organism
a Recomnlendellonitoring’lan: Randonstratifiecsamplirigf selected
stationsjncludedin the state'swaterquality monitoringnetworks,andsome
focusedsampling basedon knowncontributingfactorsin otherstates'to
documenbackgroundtoncentrationsf browntide organismin selected
coastalbays
++ Spatial: smallnumberof sample®vera wide geographi@reafor
enumeratiorof browntide organisms
4+ Temporal: April-May-Juneandperhapsn Sept.

Parameters: Brown tide enumeration
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~ Documentinecdotakeportsof negativampacts to natural resourcese.g.,
clammerdJniv.of DEresearchesultofeelgrasstudies!

Tier 2. NewJerseyandMaryland Case FocusDocumenimpactsand
conductmonitoring along gradients!

NewJersey: Browntide bloomsarerecurringin specificcoastabays e.g.,NJ!.
Bloomsoccuraboutthe samdime Junelwith potentialsecondarploomsin falVwinter.
Somaegativempact®nnaturatesourcdsavebeerdocumented.g. aquacultured
clamsbutotheimpactsiotdocumentedinalysi¢o beconductedncontributory
environmental  factors.

Maryland: Aureococcugoncentrationsreredocumentedbut no significantblooms,
perhapssmall bloom concentrations at some sites.

StateMonitoringObjectives:
~ Deteminestatusttendsof ambientsurfacewatersin thestate
a RecommendelonitoringPlan: Determineconcentrationsf browntide
andselectedateiqualityparameteedtheexistingstatavaterquality
network stations:
~ DetermineStatus/Trendsf Brown TideBloomsand Collectionof Data
o0 RecommendeMonitoringPlan: Determineconcentrationsf browntide
andselectedvaterquality parameteratthe waterquality networkstations
representingariougradientssalinity temperaturéushing/residentimes,
etc.!:
" Spatial:

a New Jersey: Selecta fewstationsn northernBarnegaBay where
bloomsnot occurring,somestationsn Little EggHarbor bloom
occurrencelandGreatBay coordinatewith USGSon stationsin
termsof gradientssalinity, temp,andflushing/residencémes,etc.!.
Extendmonitoringonestationsouthwardrom GreatEgg Harbor
Monitoringwill includeareasvherebloomsareknownto occurand
expandsouthwardandbeyondo geographisites~here bloomsare
not knownto occur, This monitoringwill covera fewsitesin a wide
geographiarea,

Maryland: Monitoringatgradientawill includeareasvhereblooms
areknownto occurandexpandsouthwardandbeyondto geographic
siteswherebloomsarenotknownto occur.This monitoringwill cover
a fewsitesin a widegeographi@rea. Monitoring sitesalonggradients
need to be coordinated with USGS.
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C~Temporal: Monitoring shouldbe conductedeforebloomsoccur April-
May!, duringblooms June-Julylandafter blooms Aug-Sept!and
continue through the fall if fall blooms have beenobserved.
Parameters:browntide enumeratiorandotherparameterse.g.,brown
tide enumerationsalinity,temperatureghl a, andnutrients, othersbudget
permitting! accordingo thewaterquality monitoringprogram!.

Determineenvironmentdhactors associatedvith or contributingto brown
tide blooms

~ Determine negativeimpacts to natural resourcesin the states
a RecommendedMonitoring and ResearchPlan

Maryland
C+Developbaselinesurveysof potentiallyaffectednaturalresourcese,g,,
shellfishandeelgrassin coastabays
O' Promoteclammergo anecdotallyreporteffectson shellfish

New Jersey

~+-Developanintensiveexperimentamonitoringor field studyinvolving
two similar e.g.,hydrologic,waterquality, etc.! sitesandmonitor
browntide anda full suiteof waterquality andhydrographic
parameters time seriesdata!.

Both States: Determinenegativampactsto natural resourcesn thestates

~+-Developbaselinesurveysof potentiallyaffectednaturalresourcese.g.,
shellfishandeelgrassin coastabays

4+ Promoteclammerdn BamegaBay andLittle EggHarborto anecdotally
report effects on clams

O' Conducta limitedstudyon impactsof browntide bloomson eelgrassat
two locations one with andone without blooms!.
~+-Analyzedatacollectedon browntide in previousyearsincluding water

guality parameters,and dataon natural resources e.g., shellfish, eelgrass,
etc.!

Tier 3: New York Case/Suffolk County Focus:Researchon causesof
blooms;time seriesdata!
Brown tide blooms have beenrecurring and documentedover many yearsin several

LongIslandcoastabays.Monitoring programshavebeenin placefor over 10years.
Negative impacts on natural resourcesare well documented.
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NY State'sMonitoringStrategy far BrownTides is conductedby the Suffolk
CountyDepartment of Health Services Longlsland
~ Determine status/trends of ambient surface waters in the state
a Recommended Monitoring Plan: Continueexistingstatewaterquality
monitoring networks
~ Determindime serieaneasurementst selectedtations full suiteof parameters!
0 RecommendeMonitoringplans e.g,,Suffolk Co. Dept.of Health
Services!
~ Research into causes of brown tide blooms

[I. Implementatiorand Communicatioistrategy

Thedevelopmenof a BrownTide ListservandgeneraBrown Tide Website below! will
providepertinentinformationto peopleaboutcurrentbrowntide blooms,majorresults
andinformationon upcomingmeetingsandworkshops.

~ Development of a Brown Tide Listserv
Thelistserwouldnotincluddegislatorbecausegislatorsouldgoto theregional
website below! for generalinformation andindividual statessendrelevant materials
to their legislators. All conferenceall participantsvereaskedo forward lists of
namesandemailsto Mary Gastrich mdownes de .state.n'.usto becompiledinto
a listserv,

~ Development Of A Brown Tide Website

Thereis currentlyno generalvebsitefor browntide. Thegrouprecommendethe
following:
Establishinga generiavebsiteon browntide whichis neededo providelinks to
relevantvebsitesnbrowrtidefrommanysourcescludinga listof scientists,
fundedor unfundedwith a 1-2sentencelescriptionof their researchinterests.

0+ PatrickDooley,NY SeaGrant,volunteeredo establisithis genericwebsite. He will
sendthe LISTSERVgroup,developedy Mary GastrichNJDEP,a surveyo solicit
nameandwebsiteto beincorporateidtotheBrownTideWebsitasper
recommendationsbelow. While it was not discussed,it is assumedthat NY Sea
Grantwould considemaintenancandupdateof this websitein the future.

O' Thecriteriafor establishingheinformational'clearing-housetype Brown Tide
websiteincludedthefollowing.

1! Themainpurposeof the Brown Tide Websites to provideinformationallinks. It



shouldbea"brief' websiteandfocusonlinks  notonlong descriptionof the
problemor researchiesults for this, peoplewill click ontootherwebsites!
2! Thefocusof the websiteshouldbe asgenerian geographiscope andnotbe
billed as"regional”in orderto be of interestto peoplein otherareasor theU,S.
3! Thenamef scientists includedin the website andtheir websites!shouldbe
expandedto include all those who have beenand are currentlyactive or
interestedn browntide research and notjust currentlyfundedby any one

agency.

»:» Thewebsitewould includeat minimumthe following information;all links will be
briefly described.

0 A generiditle, "Brown Tide %'ebsite" with perhapsa 1-2sentencelescription
of theorganism problemandthe purposeof the website =overs links to other
websites! this includesa standardblurb” whichcanbe usedby all in various
media and newsletters and includes the name of the brown tide website;

o Appropriate links to federal,stateandlocal healthagencieshatconduct/fund
browntide monitoringandstudiesincludingwith a shortdescriptionof the link.
This would include the a en name lead and/or contac and title of an
s ecial brown tide ro ects.

a Links to NationalandStateSeaGrantsandspecialbrowntide research
Names and websites of scientists who have been or are active in brown tide
researchncludinga brief 1-2sentencelescriptiorof thetype of research
including:

O' List of scientists and e-mails from the WHOI HAB Conf.
C» List of NYS's Brown Tide Researclinstitute BTRI! researchers
*.» Listof otherscientistsyhoarenotBTRIor WHOI,whomayhavebeen
or are currently active in brown tide research
»» List of attendee®Romthe April 6,2001Brown Tide Workshop
o Click onlink to theBrown Tide Listservfor browntide mailings
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LIST OI" BROWN TIDE WORKSHOP ATTENDEES

Mr. Rob Auermuller

NJ DEP

401 East State Street

PO box 418

Trenton, NJ 08625-0418

Phone: 609-633-2003
e-mail:rauermul@dep.state.nj.us

Fred Baber

Little EggHaborBoardof Health
29 Kentucky Drive

Little EggHarbor,NJ 08087
Phone: 609-296-5691

e-mail:

Mr. Rick Balla

EPA Region i

290 Broadway 24th Floor

New York, NY 10007

Phone: 212-637-3788
e-mail:balla.richard@cpa.gov

Susan Banahan

NOAA CoastalOceanProgramN/SC12

1315EastWestHighway, Rm 9700
Silver Spring,MD 20912
Phone: 301-713-3338 EXT 115

e-mail:susan.banahan@noaa.gov

William S. L. Banks

USGS

8987 Yellow Brick Road
Baltimore, MD 21237

Phone: 410-238-4304

e-mail: wsbanks@usgs.gov

PaulBologna
FairleighDickinson University
Biology Dept.,

285 Madison Avenue

Madison, NJ 07940

Phone: 973-443-8758
e-mail:bologna.mailbox.fdu.edu

Randy Braun

US EPA

2890 Woodbridge Avenue
Bldg. 0209

Edison, NJ 08837

Phone: 732-321-6692

e-mail: braun.randy.epa.gov

V. Monica Bricelj

Institute for Marine Biosciences
National Research Council
1411 Oxford Street

Halifax, N.S., Canadab3H 3ZI
Phone: 902-426-8005
e-mail:monicabriceljinrc.ca

David Caron

University of Southern California
3616 Trasdale pkwy, AHF 301
Los Angeles, CA 90089-0371
Phone: 213-740-0203
e-mail:dcaron@wrigiey,usc.edu

Dr. ElizabethM. Cospe
CosperEngmeering

83 Carlough Road

Bohemia, New York, 11716
Phone. 63 1-563-8899
e-mail:cosper@worldnet.att.net

Kathryn Coyne

University of Delaware
700 Pillottown Road
Lewes, DE 19958

Phone: 302-645-4288
e-mail:kcoyne@udel.edu

Mr. Al Curry

VIMS/esl

PO Box 350
Wachapreague,VA 23480
Phone: 757-787-5836
e-mail: curry@vims.edu



Michael Danko

NIJMSC

Bldg.122 SandyHook Field Station
Fort Hancock, NJ 07732

Phone: 732-872-1300 x29
e-mail:mdanko@njmsc,org

Robert Dieterich

US EPA

Phone:
e-mail:Dietrich.Robert@cpa.gov

Mr. Michael DilLeo
NJDEP-MarineWaterMonitoring
POBox 405- StoneyHill Road
Leeds Point, NJ 08220

Phone: 609-748-2000
e-mail;rschusteidep.state.nj.us

Jonathan J. Dillow

USGS

8987 Yellow Brick Road
Baltimore, MD 21237
Phone: 410-238-43G4
e-mail:jjdillow@usgs.gov

PatrickDooley

New York Sea Grant

121 Discovery Hall

SUNY at StonyBrook

Stony Brook, NY 11794-5001

Phone. 631-632-9123
e-mail:pdooley@notes.cc.sunysalu

Ms. MarthaMaxwell -Doyle
BarnegatBay Watershed Foundation
255 Azalea Circle

Jackson,NJ 08527

Phone: 732-942-8932
e-mail:bbwefe@aol.corn

Ms. Carol Elliott

Alliance for a Living Ocean

PO Box 95

Ship Bottom, NJ G8008

Phone: 609-492-0222
e-mail:livingocean@worldnet.att.net

Eric Evenson

US GeologicalSurvey
810 Bear Tavern Road
West Trenton, NJ 08628
Phone: 609-771-3925
e-mail:

Michael Ford

NOAA

SSMC-3 E/OC1 rOOM 4716
1315EastWestHighway
Silver Spring,MD 20910

Phone:

e-mail: MFORD@NODC.NOAA.GOV

Mary Downes Gastrich

NJ DEP

Div. of ScienceResearctk, Technology
PO Box 409

Trenton, NJ 08625

Phone: 609-292-1895

e-mail: MDOWNESSG@dep.state.nj.us

Christopher J. Gobler

Natural Science Divison
Southhamptdollegef LI University
Southhamptori\Y 11968

Phone: 631-287-8397
e-mail:cgobb.southampton.liu.edu

David Goshorn

Maryland Department of Natural Resources
TawesOfHceBuilding

580 Taylor Avenue D2

Annapolis, MD 21401

Phone: 410-260-8639
e-mail:dgoshorn@dnr.state.md.us



Helen Grebe

US EPA Region Il
2890WoodbridgeAvenue,MS 1220
Edison, NJ 08837

Phone: 732-321-6790
e-mail;grebehelen.epa.gov

Jenny Gronefeld

Academy of Natural Sciences
Estuarine Research Center
10545 Mackall Road

St. Leonard, MD 20685
Phone:

e-mail:

Dr. Qizhong"George"Guo
rutgers Unversity

Dept. of Civil & Env. Engineering
623 Bowser Road

PiscatawayiNJ 08854

Phone: 732-445-4444

e-mail: gguo@rci.rutgers.edu

Ms. BethHanratty
AmericanLittoral Socity
Fort Hancock, NJ 07732
Phone: 732-291-0055
e-mail: als@netlabs.net

Ms. Ann Marie Hartsig
Academy of Natural Sciences
Estuarine Research Center
10545 Mackall Road

St. Leonard, MD 20685
Phone;

e-mail:

EdytheM. Humpries
DelawareDept.NaturalResources
89Kings Highway

Dover, DE 19901

Phone: 302-739-4771
e-mail.ehumphries@state.de.us

Dave Hutchins

University of Delaware

700 Pilottown Road

Lewes, DE 19958

Phone: 302-645-4079
e-mail:dahutch@udel.edu

Robert J. Ingenito
OceanCountyHealthDept.
PO Box 2191

Toms River, NJ 08754-2191
Phone. 732-341-9700 X 7415
e-mail:ochd@americom.net

Becky Jones
NJDEPManagemen& Budget
PO Box 420

Trenton, N J08625-0420

Phone: 6G9-984-4423
e-mail:rjones3@dep.state.nj.us

Barbara Kieffer

New JerseyMarine Sciences
Bldgt 22

Fort Hancock, NJ 07732
Phone: 732-872-1300  X24
e-mail:bkieffer.ajmsc.org

Laura Klahre

Suffolk County Dept. of Health Services
County Center

Riverhead, NY 11901

Phone: 631-852-2083

e-mail: laura.klahre@co.suffolk.ny.us

Kim Kosko

New JerseyMarine Sciences
Bldg* 22

Sandy Hook Field Station
Fort Hancock, NJ 07732
Phone: 732-872-1300 X18
e-mail;kkosko.njmsc.org



Dore LaPosta

US EPA
2890WoodbridgeAvenue
Edison, NJ 08837-3679

Phone; 732-321-6686
e-mail:laposta.dore@epa/gov

RichardLathrop
RutgerdUniversity
14CollegeFarmRoad
CookCollege

New Brunswick, NJ 08901-8551
Phone: 732-932-1580
e-mail:lathrop@crssa.rutgers,edu

Mrs. Marilyn Leske
MomnouthCountyFriendsof Clearwater
20Airdale Drive, Apt. 215

Middletown, NJ 07724

Phone: 732-275-1882

e-mail:

Ms. Virginia Loftis

NJ DEP

401 East State Street

PO Box 418

Trenton, NJ 08625-0418
Phone: 609-984-5599
e-mail:vloftin.dep.state.nj.us

Dean Frank Lutz

Deanof ScienceTechnology4, Engineering
MonmouthUniversity

400 Cedar Avenue

WestLongBranch,NJ 07764

Phone: 732-571-3421

e-mail:

Kristen Milligan

Clean Ocean Action

PO Box 505

SandyHook, NJ 07732

Phone: 732-872-0111
e-mail:milligan@monmouth.corn

Kirk Moore

Asbury Park Press

8 Robbins  Street

Toms River, NJ 08753
Phone: 732-557-5728
e-mail;kmoore@app.corn

Mr. Robert Nicholson

US GeologicalSurvey
810 Bear Tavern Road
West Trenton, NJ 08628
Phone: 609-771-3925
e-mail:rnichol@usgsgov

Robert Nuzzi

Suffolk CountyDept, of Health Services
County Center

Riverhead, NY 11901

Phone; 631-852-2082
e-mail:robert.nuzzi@co.suffolk.ny.us

John O'Mara
Biosphere

1199 S. Green Street
Tuckerton, NJ 08087
Phone; 609-296-0945
e-mail:

John Orr

Biosphere, Inc.

715 River road

Fair Haven, NJ 07704
Phone: 732-747-7334
e-mail:N2RU@monmouth.

LindaPopels
University of Delware
700 Pillottown  road
Lewes, DE 19958

Phone: 302-645-4257
e-mail:lcpope.udehedu



Jeff Pritchard

Biosphere]nc.

1199 S. Green Street
Tuckerton, NJ 08087

Phone: 609-296-0945
e-mail:biosphere.prodigy.net

JosephJ. Przywara
OcearCountyHealthDepartment
PO Box 2191

Toms River, NJ 08754

Phone: 732-341-9700 x7201
e-mail:ochd.americom.net

Frances Pustizzi
University of Delaware
CannonLaboratory

700 Pillottown  Road
Lewes, DE 19958
Phone: 302-645-4257
e-mail:franp@udel.edu

Charles de Quillfeldt

NYSDEC - Marine Habitat Protection
205 N. Belle Mead Road

East Setauket,NY 11733

Phone: 631-444-0468
e-mail:cxdequil.gw.dec.state.ny.us

Bruce Richards
Centerfor InlandBays
467 Highway One
Lewes, DE 19958
Phone: 302-645-7325
e-mail;

Cornelia  Schlenk

Assistant Director, NY SeaGrant
121 Discover Hall

SUNY at Stony Brook

Stony Brook, NY 11794-5001
Phone: 631-632-6905

e-mail:cschelenk@aotes,csunysbedu

Ms. Shelia Schultz

Alliance for a Living Ocean

PO Box 95

Ship Bottom, NJ 08008

Phone; 609-492-0222
e-mail:iivingocean.worldnet.att.net

Mr. Robert Schuster

NJDEP- Marine WaterMonitoring
PO Box405- StoneyHill Road
Leeds Point, NJ 08820

Phone: 609-748-2000
e-mail:EFEERST@dep.state.nj.us

Bob Sero

BarnegaBay EstuaryProgram
129 Hooper Avenue

PO Box 2191

Toms River, NJ 08754

Phone: 732-286-7877
e-mail:bscro@co.ocean.nj.us

Mr. Robert Shultz

Alliance for a Living Ocean

PO Box 95

ShipBottom,NJ 08008

Phone: 609-492-0222
e-mail:livingocean@worldnet.att.net

Kim Simpson
MonmouthCountyHealthDept.
3435 Highway 9

Freehold, NJ 07724

Phone: 732-431-7456

e-mail: ksimpson@shore.co,monmouth,nj,us

PeterJ. Tango

Maryland Departmentf NaturalResources

TawesOffice Building

580 Taylor Avenue D2

Annapolis, MD 21401

Phone: 410-260-8651
e-mail:ptango@dnr.state.md.us



Nellie Tsipoura

Research Associate

Natural Resources Defense Council
40 West 20th Street

New York, NY 10011

Phone; 212-727-4539
e-mail:NTsipoura@nrdc.org

Catherine  Wazniak

Maryland Department of Natural Resources
TawesOAice Building

580 Taylor Avenue D2

Annapolis,MD 21401

Phone: 410-260-8638
e-mail:cwazniak.dnr,state.md.us

Mike %'einstein

New JerseyMarine Sciences
Bldg' 22

SandyHook Field Station

Fort Hancock, NJ 07732

Phone: 732-872-1300  X21
e-mail. mweinstein@njmsc.org

Mr. William  Wise

Marine Sciences Research Center
SUNY Stony Brook

Stony Brook, NY 11794-5000

Phone. 631-632-8656
e-mail:wwise@notes.cc.sunysb,edu






