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Backgrouwnd

Duringthefal of 1999, theLong Idand Sound (L1S) lobster population, particularly inthewesternmost
part of the Sound, suffered asignificant mortality event fromwhich it hasnot yet begun to show signsof
recovery. At the sametime, theincidence and extent of shell disease affecting lobstersin the easternmost
portions of the Sound, Narragansett Bay, Rhode Island, and Buzzards Bay, Massachusetts was a so
increasing significantly. Thecommercia lobster fishery in Long 19 and Sound has suffered and continuesto
suffer tremendous economic hardship asaresult of thismortality event.

The Lobster Mortality Research Steering Committee wasformed as a subcommittee of the L obster
Management Board of the Atlantic StatesMarine Fisheries Commission. The Committeeisacollaboration
funded by the National Oceanic and Atmospheric Administration (NOAA), National Marine Fisheries
Service, NOAA Sea Grant Programs of Connecticut and New York, the Connecticut Department of
Environmental Protection (CT DEP) Long Island Sound Research Fund, and the U.S. Environmental
Protection Agency, Long Island Sound Study Office, in collaboration with the Atlantic StatesMarine
FisheriesCommission. TheFirst Long Idand Sound Lobster Hedlth Symposiumwasheldin April, 2000,
bringing together scientistsand lobster industry membersto discussthe mortaity event andidentify potentid
factorsthat may haveled to the die-off.

In July 2000, Congress made $6.9 million availableto support research into the causes of the 1999
|obster mortality event and to support assessment and monitoring of the Long Idand Sound | obster resource,
and Governor Rowland of Connecticut madeonemilliondollarsavailableto thefundto hel p determinethe
causes of recent lobster mortality and identify methodsto prevent future declines. Research proposals
were sought, and currently there are 20 research initiatives underway addressing various aspects of the
lobster mortality, funded by NOAA Sea Grant Programsin Connecticut and New York, CT DEPLong
Idand Sound Research Fund, NOAA MarineFisheries, and the Environmental Protection Agency. Another
research effort |ooking intothe cause of lobster deaths during the summer of 2002 isbeing undertaken by
the Marine Disease Pathol ogy and Research Consortiumat Stony Brook University. The Statesof Connecticut
and New York are conducting extensivelobster resource assessment and monitoring programs.

The Second Long Island Sound L obster Health Symposium was held in Ronkonkoma, New York in
November 2001. At thismeeting, the newly-funded research projectswere described, and an update on
thelobster resourcewas provided.

TheThird Long Idand Sound L obster Health Symposium provided avenuefor university researchers
to sharepreiminary resultsfromtheir on-going projects, and for resource managersto provide an assessment
of the current status of the L1Slobster population. Thesymposumwasheld at the Holiday Innin Bridgeport,
Connecticut, on Friday, March 7, 2003. Approximately 225 | obstermen, resource managers, researchers,
environmentalists, and other interested individuad s attended the dayl ong symposium to hear fiveintegrated
presentations. The Statusof the L ong 1dand Sound L obster Resource, Environmenta Stressors, Physiological
Responses to Stress, Pesticides, and Infectious and Non-Infectious Diseases. A 79-page booklet of
extended abstracts describing theindividua projectswasdistributed at the symposium, andisavailablein
PDFformontheLISLobster Research I nitiative website www.seagrant.sunysh.edu/L IL obsters. This
document isacomplementary publication summarizing thefive presentations given at the symposium.
Preliminary resultsarefootnoted throughout thissummary, referencing the different research teamsand
projectslisted at theend of thisdocument. For moreinformation ontheindividua projects, pleaserefer to
the aforementioned abstract booklet, or contact the principal investigator directly.




Swmmowy of Presentations

(1) TheSatusof theL1SL obster Resourceand Commercial Fishery
presented by Carl LoBue, NYSDEC, and Penny Howell, CT DEP

The States of Connecticut and New York areresponsi blefor monitoring and assessing the LIS |obster
resource. Theseeffortsare carried out by the Connecticut Department of Environmental Protection (CT
DEP) and the New York State Department of Environmental Conservation (NY SDEC), respectively.
Currently, the outlook for the lobster resource remains gloomy, and there are few promising signs of
resourceand commercial fishery recovery.

Resource assessments can be made by analyzing fishery-dependent datat. Thetotal number of lobster
licensesfor the Sound issued by Connecticut and New York in 2002 dropped to about half of nearly
1,800issued in 1994. The number of trapsin use hasdropped from the high of 500,000 to about 300,000
in 2002, however the soak time (the timethe trapsremain in the water beforethey arefished and re-
baited) hasincreased to asmuch as 60 days. Thelobster harvest has decreased from ahigh of morethan
11 million poundsin 1997 to about 8 million poundsin 1999to 2.5 million poundsin 2002. When data
fromyearsof smilar landingsare compared (e.g., 1985-1986 and 2001-2002), the results show that the
average number of pounds caught per trap has dropped from about 23 1bs. in 1985-1986 to about 7-8 | bs
in2001-2002, while nearly threetimesthe number of trapswereused. Over this16-year timeperiod, the
average monthly ex-vessdl pricefor |obsters hasremained stable, making the cost of harvesting lobsters
much higher™.

Despitereductionsin effort, thefishery remainsovercapitalized, and exploitation on“ surviving” adults
remainsat highlevels. Shdll diseasedatafrom thecommercid catch show acontinuing problem, particularly
for reproductivefemalesin the eastern portions of the Sound and southern New England®.

Fishery-independent datashow similar declining trends?. Theannual Long Idland Sound Trawl Survey
(LISTS), conducted by CT DEP since 1984, showsadeclinein |obster abundance (mean catch per tow)
since 1998, with 2002 valuesdightly higher inthe spring thanin thefall. Indicesof legal and sub-legal
lobsterswereat dl-timelowsin 2002. Preliminary resultsfrom CT DEP son-going tagging study indicate
that |obsterstend not to movefar fromtheir capture/release points, usually lessthan 5 km, although some
havetraveled morethan 20 km. The net movement of thelobsters appearsto be eastward?.

Genetic studiesof the L1S|obster population show that it functionsas adistinct population, with the
western LISmoregenetically digtinct than therest of the Sound. Population rebuildinginthewestern parts
of the Sound may havetorely onthelobstersthat remaininwestern LIS,

A lobster habitat model is being developed using 1995 to 2000 LISTS datato determine lobster
population “hot spots’ and areasof preferred habitat by looking at variousenvironmenta factors. Overlays
of stressorslike dissolved oxygen leve s, temperature, and pollutantswill be added®.

INYS DEC Lobster Resource Monitoring and Assessment Project
KimMcKown et al., NY S DEC, East Setauket, NY

>4 CT DEP Lobster Resource Monitoring and Assessment Project
2Penny Howell et al., CT DEP, Old Lyme, CT
3 Joseph Crivello, University of Connecticut
4Roman Zajac, University of New Haven
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(2) Environmental Stressors
presented by Carmela Cuomo, Yale University

Severd research projects®®’8 arelooking at the environmental conditionsthat exist in the Sound and
how they may have changed over time. The purpose of these projectsisto assesswhat role environmental
factors could have played in either directly or indirectly causing the lobster mortality event. These
environmenta factorsincludewater temperature, dissolved oxygen levels, levelsof ammoniaand hydrogen
sulfide, and concentrations of organic carbon, nitrogen, and biogenic silica. A review of historical data
showsatrend towards higher water and air temperaturesin recent decades>®’. During the summer of
2002, LISwater temperaturesreached 22-23°C inAugust.

Hypoxiaand anoxia have been problematic in western LIS since the 1980s. Nutrient fluxes have
increased in the Sound with increased popul ation density and changesin land use patternsover the past
150 years. Records of organic carbon concentrationsin sediment coresfrom central and western LIS
show anincrease beginningin 1850 of 1.2% - 2.5% and 4.5%, respectively’. Coresinwestern L1Saso
show anincreasein nitrogen and biogenic silica, both indicatorsof eutrophication’. Thewarming of air and
water temperaturesresultsin adecreaseintherenewal of oxygen inthewater. Therelease of sulfidesand
ammoniafrom the sediments appearsto beinversaly correlated with water column hypoxia, meaning that
they correlate not with oxygen levelsin the upper water column, but with temperature and the amount of
organic matter availablein the sedimentsthemselves.

REMOT S® sediment profileimagestakeninfall 1999 and 2000 showed the presence of an anoxic/
sulfidic reduced sediment layer at thewater/sediment interface underlying the majority of lobster fishing
groundsinwestern LIS, reflecting that limited di ssolved oxygen was present and mixing into the sediments>.
Similar images of western LISweretakenin late 2002, showing little changefrom the previousyears
findings. Ammonialevelsinthebottom (sediment/water interface) and near bottomwatersshow anincrease
in October. Hydrogen sulfide was al so present, with the level speaking in May and October. Images of
central and western L1Staken in August 2002 reveal ed the presence of asomewhat shallow reduced
sediment layer inareasunderlain by fine sediment, and deeper, well-oxygenated areaswith feeding voids
inareasunderlain by sandier sediments®.

Temperature has astrong structuring influence on Long I sland Sound®, while organic matter hasa
strong structuring influence on the bottom (sediment-water interface) watersof the Sound®. Above average,
sustained water temperatures exert severe stresson lobsters. Exposureto hypoxic and reduced conditions
(ammoniaand sulfide) increaseslobster mortdity rates, epecialy amonginfected lobsters®. Environmental
conditions (higher temperatures, lower dissolved oxygen levels, sulfide, and ammonia) present in western
LISinthefall of 1999, 2000, and in much of the Sound in 2002 were capable alone of causing lobster
mortality, and at |east were capable of having stressed infected |obsters to the point that could have
resultedinamassmortality®.

5Monitoring of Bottom Water and Sediment Conditions at Critical Sations in Western Long Island Sound
Carmela Cuomo et al., Yale University

6 Relationship Between American Lobster Mortality in L1S and Prevailing Water Column Conditions
Robert E. Wilson et al., Stony Brook University

7 Environmental Changein LIS in the Recent Past

Johan Varekamp et al., Wesleyan University

8 Effects of Environmental Stressors on Disease Susceptibility in Lobsters: A Controlled Laboratory Story
Richard Robohm and Andrew Draxler, NOAA Fisheries Laboratory



(3) Physiological Responseto Stress
presented by Richard Robohm, NOAA Fisheries, Milford Laboratory

Another seriesof projects*910111213 s ooking at how stressful environmental conditionsaffect alobster’s
physiology andimmunesystem, at different lifestages. Thisinformation will help scientistsand resource
managersmorefully understand how alobster reactsto itsenvironment, aswell asprovide sometoolsfor
assessing the hedth of alobster.

Whenlobgtersinfected with the bacterid pathogen, Aerococcusviridans, were exposed to environmental
stressorsin various combinationsand level sof severity, it wasdetermined® that:

1) higher temperature alone only moderately accel eratesdeathsin theinfected lobsters;
2) at adequate oxygenlevels, exposureto acombination of sulfideand ammoniastirongly accelerates
deathintheinfected lobsters; and
3) low oxygen aone accel eratesdeath in theinfected | obsters regardl ess of whether
sulfideand ammoniaare present.

L obster blood cells (hemocytes) can ingest and destroy pathogenic microorganismsusing several
mechanisms, one of whichisby the production of cytotoxic hypochlorousacid (HOCI)®. A method to
measure HOCI production by activated cells has been devel oped and thishas been proposed asaway to
quantify resstancetoinfectiousdiseaseinlobsters. A smpledternativemethod to measure diseaseres sance
may bethelevel of proteinintheblood, because HOCI production per hemocyteisdirectly correlated
with serum protein concentration. In addition to the hemocytes, |obster serum was shown to contain at
least two active antibacterial proteinsthat also function to control infections. M odul ation of the above-
mentioned cellular and humora immune mechanismsby environmental stressorsisunder study?®. Lobster
hemocytes al so havetwo types of receptors (TLR4 and CD14) commonly seen on theimmune-system
cellsof other species, which areusedtokill foreign cells'.

Thefact that the fixed phagocytes of the hepatopancreas represent an important part of theimmune
system of |obstershas not been previoudy recogni zed™. Oncethe methodsarefully developed, it will be
possibleto quantify the uptake of forelgn particlesby thefixed phagocytesof livelobsters. Thismethod will
serve asatool to help evaluate the ability of LIS lobstersto resist disease when exposed to various
environmental stressors'.

Normally, ecdysteroidtiters (which measurethelevel of ecdysones, afamily of steroid hormonesthat
regulatemolting) inlobster blood (hemolymph) risesignificantly beforemolting®2. However, titersin shell-
diseased |obsters seem to be higher at other timesaswell, suggesting that ecdysonelevelsmay bedevated
in stressed animal s, and as aresult, they may undergo more molts'2. Thisdiscovery complementsthe

8 Effects of Environmental Stressors on Disease Susceptibility in Lobsters: A Controlled Laboratory Story
Richard Robohm and Andrew Draxler, NOAA Fisheries Laboratory

®Immunological Health of Lobsters: Assays and Applications

Robert S. Anderson, University of Maryland

1 Development of Assays for the Evaluation of Immune Functions of the American Lobster (Homarus americanus) as a
Tool for Health Assessment

Sylvain DeGuise et al., University of Connecticut

1 Development of an Assay for Phagocytic Activity in the Immune System of Lobsters

Jan Factor, Division of Natural Sciences, SUNY Purchase

2 Hormonal Responses of Lobstersto Stresses of Western LIS

Hans Laufer et al., University of Connecticut

8 Stress Indicatorsin Lobsters: Hormones and Heat Shock Proteins

Ernest S. Chang, University of Californiaat Davis
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fishery-dependent datathat suggest that egg-bearing fema esare affected by shell disease, and lobstermen’s
observationsthat some egg-bearing femalesmolt prematurely.

Thermal shock (created by a short-term rise in water temperature from 12 °C to 25 °C) causes an
increaseinthelevel of MRNA (messenger ribonucleic acid) for ageneral type of stressprotein called
HSP70inlobster embryos, larvae, and juveniles'®, While heat shock proteinshaveahalf-life of severa
days, mRNA hasahalf-lifeof several hours, and can therefore be used to detect recent stress. Osmotic
stress (ashort-term exposureto 50% seawater or 150% seawater) injuvenilelobsters causesasignificant
increaseinthemRNA for HSP90, another type of stress protein that may beinvolved intheregulation of
the molting hormone. Just prior to molting, mMRNA for HSP90, but not HSP70, increasesin thelobster
claw muscle®.

(4) Pesticides
presented by Sylvain De Guise, University of Connecticut

Four research projects'241516 are| ooking at the chronic and sub-lethal effectsof various pesticideson
lobstersof different life stages, in both static and flow-through laboratory experiments. Thegoalsof the
pesticideresearch areto: improve methods of detection so environmental ly-rel evant concentrationscan be
measured; detect concentrations of the mosquito control pesticidesthat can causetoxic (letha and sub-
lethd) effects, examinethedivergity of effectsindifferent life tagesof lobsters; and determineif any or al
mosguito control pesticidesapplied during 1999 may have contributed to health problemsand death of the
lobsters.

Methyl farnesoate, ahormone that affects metamorphosisin crustaceans, issimilar in structureto
methoprene, thelarvacide used to control mosquitoesin fresh water. Laboratory studiesshow that surviva
of 2™ stagelarvaeisreduced inthe presence of 1 ppm of both of these compounds®?.

Bioaccumul ation studies showed that methoprene accumulated in adult |obster tissue after a4 hour
exposure at 50 ppb'*. Concentrations measured included 6.17 ppm of methopreneinthe epithelial cells,
5.18 ppminthegreen gland, and 1.55 ppminthe hepatopancreas.

In static testsexposing adult |obstersto asingle exposure of malathion, apesticide sprayed aeridly to
control adult mosguitoes, the acutetoxicity level (L C50) wasdetermined to be 33 ppb™®. In comparison,
malathionisconsderedto bevery highly toxictowalleyeat 60 ppb. Sub-letha effectson adult lobstersby
malathion were measured at exposures of 5 ppb®®. After a72 hour exposureto methoprene, the LC50 of
stagell larvaewas 2 ppb*.

Flow-through tests have been conducted exposing stage | lobster larvaeto resmethrin at non-stressful
temperatures (16 — 20 °C)*°. The 24 hr LC50 was 300 ng/L (parts per trillion) whereas after 96 hours

2 Hormonal Responses of Lobstersto Stresses of Western LIS

Hans Laufer et al., University of Connecticut

B Stress Indicatorsin Lobsters: Hormones and Heat Shock Proteins

Ernest S. Chang, Bodega Marine Laboratory, University of Californiaat Davis

14 Acute Effects of Methoprene on Survival, Cuticular Morphogenesis and Shell Biosynthesis in the American Lobster
Michael N. Horst et al., Mercer University School of Medicine

> Determination of the Toxicity and Sublethal Effects of Selected Pesticides on the American Lobster

Sylvain De Guise et al., University of Connecticut

16 Effects of Pesticides of Lobster Health: Trace Level Measurements and Toxicological Assessment at Environmentally
Realistic Concentrations

Anne E. McElroy and Bruce Brownawell, Stony Brook University



of exposure, the LC50 wasmeasured at 100 ng/L ) indicating the highly toxic nature of thispesticideto
crustaceansand theincreased toxicity resulting from continuing exposure'. Moretestswill be conducted
at stressful temperaturesand with both methoprene and malathion.

Thedetection of toxicol ogically-significant pesticidelevelsin the environment post-gpplication required
the devel opment of new trace and ytical methods capabl e of detecting ng/L levels'. Themethodsavailable
now are 1,000 timesmore sengitive than those used in 1999, and were ableto detect pesticides (piperonyl
butoxide, resmethrin and methoprene) in shallow water samplesin 20026, Environmental degradation of
the pesticides appearsto berapid. In static, acute, single-exposure testsin the laboratory, malathion
degraded rapidly, decreasilgg 65-77% after one day, and 83-96% after three days, and was not detectable
inlobsters after fivedays . However, an effect on phagocytosiswas noted on day three of thetest.

L obstersappear tobemore sensitivetoletha effectsof maathion (adults) and methopreneand resmethrin
(larvae) compared to other species. Adult lobstersa so exhibit sub-letha effectsby much lower (at least 6
times) concentrations of malathion®. The effects on phagocytosis could explain thelobsters' reduced
resistanceto pathogens.

A key pieceof missing informationisthe actual concentration of pesticidesthat lobsterscould have
been exposed to during thefall 1999. Pesticide application dataare availablefrom New York, however; it
hasnot yet been determined if acomparabl e database of information can be compiled for Connecticuit.

(5) Infectious Diseases (Paramoebiasis and Shell Disease) and Non-infectious Disease
(Calcinosis)
presented by Salvatore Frasca, University of Connecticut

Thefinal seriesof research projects!’18192021 gre seeking to better understand severa infectiousand
non-infectiousdiseases. paramoebiasis, shell disease, and calcinosis. Paramoebiasiswasdiscoveredin
lobstersinthefdl of 1999. Simultaneoudly, shell disease hasbeen affectingincreasing numbersof lobsters,
particularly inthemore eastern partsof the Sound. Calcinosiswasfirst diagnosed inlobstersin the summer
of 2002.

Calcinosis, a non-infectious disease of |obsters, was determined to be the cause of death of some
|obgtersthat werelethargic and had apoor shelf lifeduring thesummer of 2002, (Unlikewith paramoebiag's,
thelobsters* perked up” when placed in cold water tanks.) Themain characteristicsare an orange belly

> Determination of the Toxicity and Sublethal Effects of Selected Pesticides on the American Lobster
Sylvain De Guise et al., University of Connecticut

16 Effects of Pesticides of Lobster Health: Trace Level Measurements and Toxicological Assessment at Environmentally
Realistic Concentrations

Anne E. McElroy and Bruce Brownawell, Stony Brook University

17 Calcinosisin LIS Lobsters During Summer 2002

Alistair Dove et al., Marine Disease Pathology and Research Consortium, SUNY Stony Brook

18 Bacterial Assemblages Involved in the Development and Progression of Shell Disease in the American Lobster
Andrei Chistoserdov and Rozanna Smolowitz, University of Louisiana

¥ Development of Polymerase Chain Reaction- and in situ Hybridization-based Tests for Specific Detection of Paramoeba
Associated with Epizootic Lobster Mortality by Determination of Molecular Systematics of Genus Paramoeba

Salvatore Frasca, Jr. et al., University of Connecticut

2 Phenotypic and Molecular Identification of Environmental Specimens of the Genus ? Phenotypic and Molecular
Identification of Environmental Specimens of the Genus Paramoeba Associated with Lobster Mortality Events

Patrick M. Gillevet et al., George Mason University

2 Oligonucleotide-based Detection of Pathogenic Paramoeba Species

Rebecca J. Gast, Woods Hole Oceanographic I nstitution
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and orange-colored hemolymph, “rusty” gillswith grosdy gpparent granulomeas, covered with heavy epibiotic
growth. Normally green antennal glandsare brown. A form of calcium crystal called aragoniteisfound at
the centersof thegranulomas.

Thisfatal metabolic disease waslikely caused by the anomal ously hot bottom water temperatures
during the spring and summer 2002; high temperatures changethelobster’ smetabolismto favor deposition
of cacium®’.

Epizootic shell disease, aninfectiousdisease, israising concernsin eastern Long Idand Sound, Rhode
Idand, and Massachusetts®®. It issimilar to shell diseasein other locations, butitis:

- localizedtoalargeareaof the Northeast coast;

- characterized by more severe and extensiveles onsthan seenin decades,

- theresult of bacteria invasionsof the cuticular pores, followed by erosion of the cuticleand
resultingin chitinmatrix pillars, melanization of the surrounding cuticle, inflammeation accumu-
lation both underlying and between the cuticlelayers, hyperplasiacof the cuticular epithelium,
andlocdl proliferation of new cuticle;

- correlated with bacteria infection of thepores (3 to 7 bacterial strainshave beenisolated, but
sofar investigators have been unableto prove Koch’s Postul atesthrough infectivity studies)
and may be correlated with protozoa expansion of thelesions'.

L obsters can molt out of the affected carapaces. Thereisno correlation between shell disease and
hemolymphinfection.

Paramoebiasiswasfoundinthelobstersin thefall of 1999'°. Amoebae werefound in the nervous,
glandular, connective, and branchid tissues. These amoebae possesssmall, round paranuclear bodies. The
goalsof the projectslooking at paramoebiasisareto: determineits phylogenetic relationship to others
knownto befree-living or parasitic to commercialy relevant aquatic animal s; to develop DNA-based
teststo detect the paramoebain | obster tissues'®; and to devel op assaysto detect the paramoebain water
and sediment sampl esto determineitsenvironmental distribution?.

Comparisonsof thelobster paramoebawere made with those causing gray crab disease, seaurchin
nervering, and slmon gill disease, aswell g:stofreeul iving amoebae®. It hasbeen determined to be most
closely related to Neoparamoeba species . Comparisonsto other speciesof Neoparamoeba continue.

Using Neoparamoeba specific primers, detection methods are under way to detect the lobster
paramoebain water and sediment samplestaken from LIS*. So far, three different neoparamoeba/
paramoeba isolates from the Sound have been detected, from both water and sediment samples,
Neoparamoeba pemaguidensis, Neoparamoeba aestuarina, and Paramoeba eilhardi (thelatter was
foundinal samplesand at al stations)?.

K och’'sPostulates have not been met through infectivity studiesof paramoebiasis, dueto theinabil |}y to
culturethisorganismthusfar. A new project isunderway to attempt to acquirethiskey information .

17 Calcinosisin LIS Lobsters During Summer 2002

Alistair Dove et al., Marine Disease Pathology and Research Consortium, SUNY Stony Brook

18 Bacterial Assemblages Involved in the Development and Progression of Shell Disease in the American Lobster
Andrei Chistoserdov and Rozanna Smolowitz, University of Louisiana

¥ Development of Polymerase Chain Reaction- and in situ Hybridization-based Tests for Specific Detection of Paramoeba
Associated with Epizootic Lobster Mortality by Determination of Molecular Systematics of Genus Paramoeba
Salvatore Frasca, Jr. et al., University of Connecticut

2 Phenotypic and Molecular Identification of Environmental Specimens of the Genus Paramoeba Associated with
Lobster Mortality Events

Patrick M. Gillevet et al., George Mason University

2 Oligonucleotide-based Detection of Pathogenic Paramoeba Species

Rebecca J. Gast, Woods Hole Oceanographic I nstitution

| nfectivity of Parasitic Amoebae in Lobsters: Testing of Koch's Postulates

Richard Robohm,NOAA Fisheries Laboratory



Looking Ahead
Theresearchinitiativesshould all be completed by June 2004. A fourth L1SIobster health symposium
isscheduledfor latespring 2004. The Lobster Mortaity Research Steering Committeeiscurrently evauating
anumber of options by which to peer review and integrate the final research results. Theresearchis
currently onfour tracks:
» looking at theroleenvironmental conditionsmay haveplayedin causing or facilitating the mortaity event
by stressing thelobsters,
*|ooking at what effects, if any, exposureto different concentrations of mosguito control pesticidesunder
varying conditionshasonthelife stagesof American lobsters;
* looking at anumber of diseasesthat are affecting the L1S|obster resource and under what conditions;
and
» developing toolsto evaluate | obster health and itsimmune responseto the presence of various stressors.
Theultimate god isto usetheresults, coupled with current resource assessments, to develop asuite of
management optionsthat, if implemented, may foster therecovery of theLISlobster resource. Giventhe
difficultiesnow being experienced by thelobster fisheriesin Rhode|d and and M assachusetts, and the on-
going problemsin Long Idand Sound, theseresearch resultshold even greater signficance, and areeegerly
awaited by lobstermen and resource managersalike.



Lobster Resource Monitoring and Assessment Projects

!New York State Department of Environmental Conservation Lobster Resource Monitoring
and Assessment Project

Kim McKown €t al., NYS DEC, East Setauket, NY

Phone: (631) 444-0444; E-mail: kamckown@gw.dec.state.ny.us

Z4 Connecticut Department of Environmental Protection Lobster Resource Monitoring and
Assessment Project

2Penny Howell et al., CT DEPR, Old Lyme, CT

Phone: (860) 434-6043; E-mail: Penny.Howell @po.state.ct.us

3 Joseph Crivello, Department of Physiology and Neurobiology, University of Connecticut

Phone: (860) 486-5415; E-Mail: Joseph.Crivello@uconn.edu

4Roman Zajac, Dept. of Biology and Environmental Science, University of New Haven

Phone: (203) 932-7114; E-Mail: rzajac@newhaven.edu

Research | nitiative Projects

®*Monitoring of Bottom Water and Sediment Conditions at Critical Stations in Western Long
Island Sound

Carmela Cuomo, Dept. of Geology and Geophysics, Yale University

E-mail: carmela.cuomo@yale.edu

Co-investigators:

Raymond Valente, SAIC, Newport, RI; Phone: (401) 847-4210

Deren Dogru, Yale University

6 Relationship Between American Lobster Mortality in LIS and Prevailing Water Column
Conditions

Robert E. Wson, Marine Sciences Research Center, Stony Brook University. Phone: (631) 632-8689; E-
mail: Robert.Wilson@sunysh.edu

Co-investigators:

R. Lawrence Svanson, Marine Sciences Research Center, Stony Brook

University. Phone: (631) 632-8704; E-mail: Robert.Swanson@sunysb.edu

Duane E. Waliser, Marine Sciences Research Center, Stony Brook University. Phone: (631) 632-8647;
E-mail: Duane.Waliser@sunysb.edu

" Environmental Change in LIS in the Recent Past

Johan Varekamp, Wesleyan University, Phone: (860) 685-2248 E-mail: jvarekamp@wesleyan.edu
Co-Investigators:

Ellen Thomas, Wesleyan University, Phone: (860) 685-2238 E-mail: ethomas@wes eyan.edu
Mark Altabet, Dept. Chemistry & Biochemistry, UMass, Dartmouth

Sherri Cooper, Bryn Athyn College, Phone: (215) 938-2554 E-mail: slcooper@duke.edu

Marilyn Buchholtz ten Brink, US Geological Survey, Phone: (508) 457-2392 E-mail:

mtenbrink @usgs.gov
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