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AS CATCHES DIMINISHED AND THEN DISAPPEARED ALTO GETHER

MORE AND MORE LOBSTERMEN HAULED THEIR TRAPS AND TIED

UP THEIR BOATS SOME LEFT THE FISHERY FOR GOOD CREDIT

JOHN COLLINS



IN THE FALL OF 1999 THE AMERICAN LOBSTER

HOMARUS AMERICANUS RESOURCE IN WESTERN

LONG ISLAND SOUND CONNECTICUT AND NEW

YORK EXPERIENCED SIGNIFICANT MORTALITY

EVENT STATE AND FEDERAL LANDINGS DATA

INDICATE THAT PRIOR TO THE DIEOFF BISTATE

COMMERCIAL LOBSTER HARVESTS RANGED FROM

TO 117 MILLION LBS ANNUALLY VALUED AT 18
TO 40 MILLION TWELVE HUNDRED RESIDENT

COMMERCIAL LOBSTER LICENSES WERE ISSUED IN

1998 IN 2002 FEWER THAN 900 LOBSTERMEN

REMAINED LICENSED COMMERCIAL HARVESTS OF

LIS LOBSTERS TOTALED ABOUT MILLION LBS

IN 2004 WORTH SLIGHTLY LESS THAN 7 MILLION

DOCUMENTATION SUPPLIED BY THE TWO STATE

RESOURCE MANAGEMENT AGENCIES IN

COLLABORATION WITH THE COMMERCIAL LOBSTER

INDUSTRY RESULTED IN DEPARTMENT OF

COMMERCE DECLARATION OF COMMERCIAL

FISHERY FAILURE DUE TO RESOURCE DISASTER

STRONG BISTATE CONGRESSIONAL SUPPORT LED TO

AN APPROPRIATION OF 139 MILLION IN DISASTER

ASSISTANCE 73 MILLION FOR ECONOMIC RELIEF

AND 66 MILLION FOR RESOURCE MONITORING AND

ASSESSMENT AND TO SUPPORT RESEARCH

INITIATIVE TO INVESTIGATE THE POTENTIAL CAUSES

OF THE MORTALITY EVENT CONNECTICUT AND NEW
YORK ALSO CONTRIBUTED RESEARCH SUPPORT AS

WELL AS THE US ENVIRONMENTAL PROTECTION

AGENCY LONG ISLAND SOUND OFFICE TABLE

SIXTYFIVE SCIENTISTS AT 30 INSTITUTIONS AND

AGENCIES NATIONWIDE PARTICIPATED IN THE

RESEARCH INITIATIVE INVESTIGATING THE EFFECTS

OF ENVIRONMENTAL FACTORS MOSQUITO CONTROL

PESTICIDES AND DISEASE ON THE PHYSIOLOGY

AND HEALTH OF AMERICAN LOBSTERS THE RESULTS

INDICATE THAT THE PHYSIOLOGY OF THE LOBSTERS

WAS SEVERELY STRESSED BY SUSTAINED HOSTILE

ENVIRONMENTAL CONDITIONS DRIVEN BY ABOVE

AVERAGE WATER TEMPERATURES NEW LOBSTER

DISEASE PARAMOEBIASIS WAS IDENTIFIED AS THE

PROXIMATE CAUSE OF DEATH FOR THE MAJORITY

OF LOBSTERS EXAMINED BY PATHOLOGISTS

LABORATORY STUDIES DEMONSTRATED THAT THE

PESTICIDES USED FOR MOSQUITO CONTROL HAVE

SUBLETHAL OR LETHAL EFFECTS ON LOBSTERS BASED

ON CONCENTRATION AND TIME OF EXPOSURE

HOWEVER MODELING EXERCISES INDICATE IT IS

UNLIKELY THAT THE CONCENTRATIONS OF

INDIVIDUAL PESTICIDES IN WESTERN LONG ISLAND

SOUND WERE HIGH ENOUGH TO CAUSE THE

MORTALITY EVENT

TABE BREAKDOWN OF FEDERAL AND STATE FUNDS APPLIED TO THE RESEARCH RESOURCE MONITORING AND OUTREACH

COMPONENTS OF THE 1999 LOBSTER MORTALITY EVENT MATCH REFERS TO NON FEDERAL MONETARY CONTRIBUTIONS REQUIRED OF

FEDERAL GRANT RECIPIENTS FOR BREAKDOWN OF THE ECONOMIC RELIEF EXPENDITURES SEE TABLE PAGE

NOAA
PA CT NY AL

IBRIL CT NY

ARCH 00 268 000 238 00 80 000

MONFTORIRG 00 00 00 600

00 000 00 000 100 980

000 00 000

TA 000 00 000 00 24
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DURING THE FALL OF 1999 THE AMERICAN LOBSTER

POPULATION IN LONG ISLAND SOUND US
SUFFERED SIGNIFICANT MORTALITY EVENT

PARTICULARLY IN THE WESTERN AND CENTRAL SOUND

CALLS TO THE CONNECTICUT DEPARTMENT OF

ENVIRONMENTAL PROTECTION CT DEP AND

THE NEW YORK STATE DEPARTMENT OF

ENVIRONMENTAL CONSERVATION NYS DEC
REPORTING UNUSUALLY HIGH NUMBERS OF DEAD

AND DYING LOBSTERS BEGAN IN LATE AUGUST AND

EARLY SEPTEMBER BISTATE CONNECTICUT AND

NEW YORK COMMERCIAL LOBSTER LANDINGS FROM

WESTERN US WEST OF NORWALK CT AND

HUNTINGTON NY DECLINED BY AS MUCH AS 99
FROM THE PREVIOUS YEAR LOBSTER LANDINGS AT

PORTS EAST OF NORWALK AND HUNTINGTON WERE

REDUCED BY AS MUCH AS 64 TO 91 AT THE SAME

TIME LOBSTERMEN IN EASTERN US AS WELL AS

RHODE ISLAND AND MASSACHUSETTS CONTINUED

TO SEE RISE IN THE INCIDENCE AND EXTENT OF SHELL

DISEASE IN LOBSTERS WHICH WHILE APPARENTLY

UNRELATED TO THE MORTALITY EVENT RAISED

ADDITIONAL CONCERNS ABOUT THE STATUS AND

HEALTH OF THE LOBSTER RESOURCE AND THE LONG
ISLAND SOUND COMMERCIAL FISHERY

DURING THE SUMMER AND FALL OF 1999 THE

MOSQUITOBORNE WEST NILE VIRUS WNV
APPEARED FOR THE FIRST TIME IN NORTH AMERICA

IN THE NEW YORKCONNECTICUT REGION BY EARLY

SEPTEMBEI SEVEN HUMAN DEATHS HAD BEEN

ATTRIBUTED TO WNV CONTROL PROGRAMS WERE

UNDERTAKEN IN BOTH STATES TO CURB ADULT AND

LARVAL MOSQUITO POPULATIONS TO PROTECT PUBLIC

HEALTH THE APPLICATION METHODS AND PESTICIDES

USED VARIED GEOGRAPHICALLY AND TEMPORALLY

FROM EARLY AUGUST TO MIDOCTOBER

IN LATE SEPTEMBER AS THE MAGNITUDE OF THE

LOBSTER DIEOFF CONTINUED TO GROW THE CT
DEP COLLECTED WATER SAMPLES FOR ANALYSIS

AND CONTRACTED WITH THE UNIVERSITY OF

CONNECTICUT TO TEST THE SAMPLES FOR RANGE

OF MATERIALS INCLUDING PESTICIDES HERBICIDES

PCBS SEMIVOLATILE ORGANIC COMPOUNDS
VOLATILE ORGANIC COMPOUNDS HEAVY METALS

AND CYANIDE NONE OF THE MATERIALS WERE

DETECTED IN THE SAMPLES AT CONCENTRATIONS

ABOVE THE DETECTION LIMITS OF THE EQUIPMENT

SAMPLES WERE ALSO SCREENED FOR TOXIC

PHYTOPLANKTON AND BACTERIA BY THE NOAA
FISHERIES LABORATORY IN MILFORD CT NONE

WERE FOUND

LOBSTER SPECIMENS WERE SENT TO THE UNIVERSITY

OF CONNECTICUT FOR GROSS AND HISTOPATHOLOGICAL

EXAMINATION IN MIDOCTOBER PATHOLOGY

REPORTS INDICATED THAT MOST OF THE LOBSTERS

EXAMINED WERE INFECTED WITH PARASITIC

AMOEBAE OR PARAMOEBAE THE PARASITIC

AMOEBAE INFECTING MUCH OF THE LOBSTERS

NERVOUS TISSUE WERE CONSIDERED BY THE

PATHOLOGISTS TO BE THE PROXIMATE CAUSE OF

DEATH OF THE LOBSTERS BUT IT REMAINED UNCLEAR

WHETHER OTHER FACTORS PLAYED ROLE IN

SUPPRESSING ANY POSSIBLE IMMUNE RESPONSE TO

THE INFECTION

LOBSTERS AND CRABS PULLED DEAD OR DYING FROM TRAPS WERE

AN UNWELCOME BUT COMMON SIGHT DURING THE FALL OF 1999

IN WESTERN LONG ISLAND SOUND CREDIT CT DEP

BW033299



THE CT DEP AND THE NYS DEC CONDUCTED

MAIL SURVEY OF LICENSED LOBSTEMIEN AND SEAFOOD

DEALERS IN LATE 1999 THE RESULTS INDICATED THAT

THE LOBSTERS FOUND DEAD IN THE TRAPS WERE BOTH

LEGAL AND SUBLEGAL IN SIZE MALE AND FEMALE

MORE SMALL LOBSTERS WERE REPORTED DEAD IN THE

WESTERN SOUND THAN IN THE EAST AND ONLY

WESTERN LOBSTEMIEN REPORTED SEVERE MORTALITIES

25100 OF DAYS CATCH MOST RESPONDENTS

REPORTED OTHER ANIMALS SUCH AS CRABS AND

BOTTOM FISH DEAD IN THEIR TRAPS ADDITIONAL

OBSERVATIONS INCLUDED ROTTEN EGG SMELL

AND HEALTHYLOOKING LOBSTERS DYING IN THE

TANKS WITHIN DAY OR TWO AFTER DELIVERY TO THE

DEALER

THE LONG ISLAND SOUND

LOBSTER JISHERIJ EXPERIENCED

COMMERCIAL FISHERY FAILURE DUC

TO RESOURCE DISASTER

THE GOVERNORS OF CONNECTICUT AND NEW YORK

CONTACTED THE US SECRETARY OF COMMERCE

IN DECEMBER 1999 REQUESTING DISASTER

ASSISTANCE UNDER SECTION 312A OF THE

MAGNUSONSTEVENS FISHERY CONSERVATION

AND MANAGEMENT ACT DUE TO THE WIDESPREAD

LOBSTER DIEOFF IN US BASED ON PRELIMINARY

DATA SUBMITTED BY THE STATES AND

INFORMATION SUPPLIED BY THE LOBSTER INDUSTRY

THE SECRETARY DECLARED THAT THE LIS LOBSTER

FISHERY EXPERIENCED COMMERCIAL FISHERY

FAILURE DUE TO RESOURCE DISASTER ON JANUARY

26 2000 THIS DECLARATION COUPLED WITH THE

SUPPORT OF THE CONNECTICUT AND NEW YORK

CONGRESSIONAL DELEGATIONS PAVED THE WAY
FOR CONGRESSIONAL AUTHORIZATION AND

SUBSEQUENT APPROPRIATION OF 139 MILLION

FOR THE PURPOSES OF PROVIDING ECONOMIC

ASSISTANCE TO THE LOBSTERMEN 73 MILLION

AND SUPPORTING COMPREHENSIVE RESEARCH

EFFORT INVESTIGATING THE POTENTIAL CAUSES OF

THE RESOURCE DISASTER 66 MILLION

THE FIRST US LOBSTER HEALTH SYMPOSIUM WAS

HELD IN STAMFORD CONNECTICUT IN APRIL 2000

ORGANIZED BY THE SEA GRANT PROGRAMS IN

CONNECTICUT AND NEW YORK ON BEHALF OF

BISTATE ADVISORY COMMITTEE THE TWODAY

MEETING BROUGHT TOGETHER LOBSTERMEN

RESEARCHERS RESOURCE MANAGERS AND OTHERS

TO DISCUSS THE MORTALITY EVENT REVIEW THE

RESULTS OF PRELIMINARY ASSESSMENTS SHARE

OBSERVATIONS AND DEVELOP COMPREHENSIVE

LIST OF POTENTIAL CAUSATIVE FACTORS FOR FURTHER

INVESTIGATION THE RESEARCH PRIORITIES

IDENTIFIED INCLUDED ASSESSMENT OF THE LOBSTER

RESOURCE DISEASE ANTHROPOGENIC INPUTS

INCLUDING PESTICIDES AND OCEANOGRAPHIC

AND ENVIRONMENTAL PROCESSES

THE ATLANTIC STATES MARINE FISHERIES

COMMISSION ASMFC FORMALIZED THE BI

STATE ADVISORY COMMITTEE BY ESTABLISHING IT

AS SUBCOMMITTEE OF ITS LOBSTER

MANAGEMENT BOARD IN AUGUST 2000 THE

PRIMARY RESPONSIBILITIES OF THE STEERING

COMMITTEE FOR LOBSTER DISEASE RESEARCH

SCUDR WERE TO GUIDE THE RESEARCH

INITIATIVE RECOMMEND THE ALLOCATION OF THE

AVAILABLE FEDERAL FUNDS AND REPORT BACK TO

THE ASMFC LOBSTER MANAGEMENT BOARD

APPOINTED MEMBERS REPRESENTED NOAA
FISHERIES NOAA SEA GRANT NATIONAL OFFICE

CONNECTICUT AND NEW YORK SEA GRANT THE

US ENVIRONMENTAL PROTECTION AGENCY

EPA ASMFC CT DEP NYS DEC AND THE

US LOBSTER INDUSTRY

139 MILLION IN FEDERAL

AID FOI ECONOMIC RELIEF AND

RESEARCH

UNDER THE GUIDANCE OF THE SCUDR AND

THROUGH SUBSEQUENT RESEARCH SPENDING PLAN

APPROVED BY CONGRESS NOAA FISHERIES

ALLOCATED 26 MILLION TO THE STATES OF

CONNECTICUT AND NEW YORK TO ENHANCE AND

EXPAND THEIR LOBSTER POPULATION MONITORING

AND ASSESSMENT PROGRAMS TABLE THE

REMAINING FUNDS WERE DII4DED AMONG NOAA
FISHERIES 1 MILLION AND THE CONNECTICUT AND

NEW YORK SEA GRANT PROGRAMS 3 MILLION

BW033300



TO SUPPORT RESEARCH AND EXTENSION WORK THESE

FEDERAL FUNDS WERE MATCHED BY NEARLY 25
MILLION IN NONFEDERAL FUNDS THE STATE OF

CONNECTICUT THROUGH ITS US RESEARCH FUND

MANAGED BY THE CT DEP OFFICE OF LONG
ISLAND SOUND PROGRAMS OFFERED AN ADDITIONAL

1 MILLION FOR RESEARCH OF WHICH 780000 WAS

USED TABLE

THE STATE OF NEW YORK APPROPRIATED 1
MILLION IN 2000 FOR THE CREATION AND STAFFING OF

PATHOLOGY LABORATORY AT THE MARINE SCIENCES

RESEARCH CENTER STONY BROOK UNIVERSITY

TABLE THE LABORATORY KEY ELEMENT OF

NEW MARINE DISEASE CONSORTIUM ESTABLISHED

BY THE NEW YORK STATE LEGISLATURE IN RESPONSE

TO THE LOBSTER DIEOFF IS ALREADY FACILITATING THE

STUDY OF SHELLFISH AND FINFISH DISEASES

NATIONALLYCOMPETITI REQUEST FOR PROPOSALS

WAS ISSUED BY THE SEA GRANT PROGRAMS AND

CT DEP IN FALL 2000 RESEARCHERS WERE ASKED

TO PROPOSE WORK IN ONE OF SEVERAL AREAS

PHYSICALCHEMICAL ENVIRONMENT DISEASE

PESTICIDES AND IMMUNOLOGICAL RESPONSES TO

STRESS FOLLOWING RIGOROUS PEER REVIEW

AN INITIAL ASSESSMENT OF THE ECONOMIC IMPACT

AND HUMAN DIMENSIONS OF THE DIEOFF
CONDUCTED BY HUMAN ECOLOGY ASSOCIATES IN

JANUARY 2000 FOUND THAT APPROXIMATELY 70
OF THE WESTERN SOUND LOBSTERMEN SURVEYED

HAD LOST 100 OF THEIR FISHING INCOME IN THE

YEAR AFTER THE DIEOFF THE REMAINDER LOST 30
90 OF THEIR INCOME THE STUDY NOTED THAT

BECAUSE OF THE SEVERITY AND SUDDENNESS OF THE

DIEOFF THESE LOBSTERMEN FOUND IT HARD TO

SIGNIFICANT FINANCIAL

SOCIAL AND PCHOLOGICAL

DAMAGE TO THE AFFECTED FISHING

FAMILIES AND THCIR OMMUNITIES

WAS DOCUMENTED

PROCESS 18 RESEARCH PROJECTS WERE FUNDED

INVOLVING MORE THAN 30 INSTITUTIONS AND

AGENCIES NATIONWIDE AND MORE THAN 65

RESEARCHERS AND GRADUATE STUDENTS THESE

MULTIYEAR RESEARCH PROJECTS AS WELL AS SEVERAL

INITIATED IN SUBSEQUENT YEARS WERE SUPPORTED

BY NOAA FISHERIES CT SEA GRANT NY SEA

GRANT CT DEP AND THE EPA SEE PAGES 18

20 FOR LIST OF PROJECT TITLES AND RECIPIENTS

GIVEN THE NATURE OF THE PROBLEM BEING

INVESTIGATED INTERDISCIPLINARY COLLABORATIONS

WERE STRONGLY ENCOURAGED TWO WORKING

MEETINGS OF THE ENTIRE RESEARCH INITIATIVE

COMMUNITY WERE HELD TO SHARE AND DISCUSS

PRELIMINARY RESULTS ADDITIONAL US LOBSTER

HEALTH SYMPOSIA WERE HELD IN RONKONKOMA
NY 2002 AND BRIDGEPORT CT 2003 TO

PROVIDE UPDATES ON THE RESEARCH INITIATIVE TO

LOBSTERMEN LEGISLATORS THE PRESS AND THE

PUBLIC

IN OCTOBER 2004 AT STONY BROOK UNIVERSITY

NY THE RESULTS OF THE RESEARCH INITIATIVE WERE

PRESENTED SUMMARY OF THE FINDINGS IS

PRESENTED BEGINNING ON PAGE 13

SWITCH TO OTHER FISHERIES OR TO NEW VOCATIONS

THE REPORT ALSO DOCUMENTED SIGNIFICANT SOCIAL

AND PSYCHOLOGICAL DAMAGE TO THESE FISHING

FAMILIES AND THEIR COMMUNITIES

LOBSTERMEN LOBSTER DEALERS AND SEAFOOD

RESTAURANTS IN CONNECTICUT AND NEW YORK

WERE SURVEYED BY TELEPHONE IN 2002 TO ASSESS

THE ECONOMIC IMPACT THAT THE 1999 DIEOFF HAD

ON VARIOUS SECTORS OF THE LOBSTER MARKET THE

RESULTS INDICATED THAT THE LOBSTER DEALERS AND

SEAFOOD RESTAURANTS WERE ABLE TO FILL THEIR

SUPPLY DEMANDS WITH LOBSTERS FROM NORTHERN

NEW ENGLAND AND CANADA THE SOCIO

ECONOMIC HARDSHIP RESULTING FROM THE LOBSTER

MORTALITY EVENT WAS LARGELY CONFINED TO LOCAL

LOBSTERMEN AND THEIR FAMILIES
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PRE1999 LIS LOBSTER MORTALITY EVENTS

SMALLSCALE LOBSTER MORTALITY EVENTS IN THE

SOUND DURING THE FALL ARE COMMONLY REPORTED

TO CT DEP AND NYS DEC ONE REASON FOR

THIS IS THAT US IS NEAR THE SOUTHERN EXTENT OF

THE INSHORE RANGE OF THIS SPECIES EVEN THOUGH

LOBSTERS ARE FOUND AS FAR SOUTH AS NORTH

CAROLINA THEY GENERALLY INHABIT DEEPER

COOLER OFFSHORE WATERS SOUTH OF LONG ISLAND

LOBSTERS LIVING NEAR THE LIMIT OF THEIR RANGE

ARE INCREASINGLY LIKELY TO BE EXPOSED TO STRESSFUL

ENVIRONMENTAL CONDITIONS RESULTING IN

LOCALIZED MORTALITY EVENTS

PERIODIC ABNORMALLYHIGH MORTALITY EVENTS

HAVE ALSO PREVIOUSLY OCCURRED IN THE US
LOBSTER POPULATION INCLUDING THE LATE SUMMER

AND FALL IN 1990 AND 1991 LOBSTER TISSUES AND

WATER SAMPLES COLLECTED BY CT DEP AND NYS
DEC WERE EXAMINED GAFFKEMIA AEROCOCCUS

VIRIDANS HOINARI ALSO KNOWN AS WASTING OR RED

TAIL DISEASE WAS DETERMINED AS THE PROBABLE

CAUSE DURING THE FALL OF 1993 GAFFKEMIA WAS

AGAIN THE CAUSE OF AN ABNORMALLYHIGH LOBSTER

MORTALITY EVENT IN THE FALL OF 1997 CT DEP

RECEIVED REPORTS OF DEAD LOBSTERS IN THE WESTERN

SOUND HOWEVEI NO DIAGNOSIS COULD BE MADE

BECAUSE THE DEAD ANIMALS WERE NOT AVAILABLE

FOR TESTING

INCIDENCES OF MORTALITY WERE ALSO REPORTED IN

THE FALL OF 1998 WITH THE HIGHEST PERCENTAGE

OCCURRING IN THE WESTERN SOUND PARTICULARLY

IN THE GREENWICH AND STAMFORD CT AREAS

TESTS FOR THE PRESENCE OF GAFFKEMIA WERE

NEGATIVE LOBSTERMEN DID NOT INDICATE THE

EXTENT AND SEVERITY OF THE 1998 MORTALITY EVENT

UNIFI THE PROBLEM BECAME MORE SEVERE IN 1999

THE 1999 LIS LOBSTER DIEOFF

BEGINNING IN LATE SUMMER AND EARLY FALL OF

1999 REPORTS OF LARGE NUMBERS OF DEAD AND

DYING LOBSTERS OF ALL SIZES CAME IN FROM

LOBSTERMEN IN THE WESTERN SOUND FIGURE

FIGURE THE WESTERN BASIN OF LIS WAS THE PRINCIPAL AREA AFFECTED BY THE LOBSTER DIEOFF IN 1999

ALTHOUGH DEAD LOBSTERS WERE ALSO REPORTED IN THE CENTRAL BASIN THE WATERS WEST OF FAIRFIELD CT AND

SMITHTOWNOYSTER BAY NY WERE THE MOST SEVERELY AFFECTED LOBSTERS IN THE EASTERN BASIN SUFFERED AN

INCREASE IN THE INCIDENCE OF SHELL DISEASE WHICH CAUSES BLACK PITTING AND LESIONS ON THE LOBSTER

CARAPACE SHELL
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FGURE AVERAGE PERCENTAGE OF DEAD OBSTERS COMMERCA

SEA SAMPES JUVYSEPTEMBER 1976 1983 1985 AND 1994

2004 AVERAGE NUMBER OF ELS OBSTERS EXAMVNED ANNUAHY

2264 RANGE 2935954 AVERAGE NUMBER OF CLJS OBSTERS

EXAMNED 1976 AND FROM 20002004 2981 RANGE 806

6262 AVERAGE NUMBER OF WLDS OBSTERS EXAMNED 2936

RANGE 4835617 SOURCE CT DEP AND NYS DEC

REPORTS OF DEAD OR LETHARGIC LOBSTERS IN CENTRAL

AND EASTERN US INCREASED SIGNIFICANTLY SOON

THEREAFTER THESE REPORTS PROMPTED CT DEP

AND NYS DEC TO START INVESTIGATING POSSIBLE

CAUSES OF THIS DIEOFF AND TO COMPILE

INFORMATION DOCUMENTING THE IMPACT ON THE

LOBSTER POPUTATION AND THE COMMERCIAL FISHERY

POST1999 US LOBSTER MORTALITY EVENTS

SINCE 1999 OCCURRENCES OF DEAD AND DYING

LOBSTERS HAVE BEEN LESS WIDESPREAD AND MORE

THOROUGHLY DOCUMENTED WITH THE

COOPERATION OF LOBSTERMEN CT DEP

AND NYS DEC STAFF SAMPLE
COMMERCIAL CATCHES AND HAVE RECORDED

SEASONAL MORTALITIES PRIMARILY IN THE

FALL OBSERVATIONS OF COMMERCIAL

CATCHES SINCE 1976 SHOW AN INCREASE IN

THE INCIDENCE OF DEAD LOBSTERS IN RECENT

YEARS ESPECIALLY IN THE WESTERN BASIN

FIGURE THE INCIDENCE RATE HAS

INCREASED FROM VERY RARE EVENT

05 OF THE OBSERVED CATCH TO MORE

COMMON ONE 23 OF THE OBSERVED

CATCH WITH INDIVIDUAL TRIPS RECORDING

MORTALITY RATES AS HIGH AS 1446

ONE FACTOR THAT EXPLAINS AN INCREASE IN

MORTALITY IN RECENT YEARS IS COASTWIDE

INCREASE IN SEAWATER TEMPERATURE SEE

STATUS OF ENVIRONMENTAL VARIABLES

PAGE 10 WHEN WATER TEMPERATURE

AND OBSERVED MORTALITY DATA WERE

PAIRED DURING NY DEC AND CT DEP

SEA SAMPLING TRIPS IN THE WESTERN

BASIN STATISTICALLYSIGNIF LINEAR

RELATIONSHIP WAS EVIDENT BASED UPON

AVERAGED MONTHLY DATA FROM AUGUST

THROUGH OCTOBER 1996 2004

SECOND POSSIBLE FACTOR AFFECTING LOBSTER

MORTALITY RATE IS AN INCREASE IN THE NUMBER OF

DAYS LOBSTER TRAPS ARE LEFT IN THE WATER SET
BEVEEN HAULS IN THE SUMMER FOR SET TIMES OF

FEWER THAN 16 DAYS THE NUMBER OF DEAD

LOBSTERS OBSERVED DURING WESTERN US SAMPLE

TRIPS RANGED FROM 0238 OF THE CATCH WHILE

OBSERVED MORTALITY RATES AFTER SET TIMES IN

EXCESS OF 16 DAYS AVERAGED 84 IN 1999 LESS

THAN 1 IN 2000 AND 2001 AND 57 IN 2002

FIGURE THESE HIGHMORTALITY TRIPS ALL

OCCURRED DURING MONTHS OF HIGH WATER

TEMPERATURE EXTENDED HIGH SUMMER

TEMPERATURES WERE RECORDED IN 1999 AND 2002

WITH COOLER TEMPERATURES RECORDED IN 2000 AND

2001 THIS PATTERN SUGGESTS THAT THE

COMBINATION OF HIGH WATER TEMPERATURE AND

LONG SET TIME MAY BE EXACERBATING SOME

LOCALIZED MORTALITY EVENTS

EW

9
8
76
4
3
2

0
19P 2001 2O2

FGURE OBSERVED PERCENT MORTAHTY AFTER ONG VERSUS SHORT

SET TME WESTERN LONG SAND SOUND 19992002 SAMPHNG

EFFORT TOTAD NUMBER OF OBSTERS NUMBER OF DONG SETS NUMBER

OF SHORT SETS WAS 8123 10 1999 3364 11
2000 12 158 27 2001 AND 10719 25 2002

SOURCE CT DEP AND NYS DEC
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TRENDS IN LANDINGS AND EFFORT

TOTAL LOBSTER LANDINGS REPORTED IN 2003 FOR

CONNECTICUT AND NEW YORK PORTS DROPPED TO

ITS LOWEST FIGURE IN 25 YEARS 158 MILLION LBS
THE GREATEST INCREASES AND DECLINES IN THE PAST

DECADE WERE RECORDED IN THE WESTERN SOUND

FIGURE TOTAL LANDINGS PEAKED IN 1997 AT

HISTORIC HIGH OF 117 MILLION POUNDS BUT

DROPPED SHARPLY TO 24 MILLION POUNDS IN THE

FOLLOWING THREE YEARS

THE TOTAL NUMBER OF TRAPS SET IN THE SOUND BY

NEW YORK AND CONNECTICUT LOBSTERMEN SHOWS

THE SAME PATTERN FIGURE THE DECLINE IS

REFLECTION OF CONTINUING DOWNWARD TREND IN

THE NUMBER OF LICENSE HOLDERS AS WELL AS

SUBSTANTIAL DROP IN TRAPS FISHED BY EACH

LOBSTERMAN SINCE 1999 THE NUMBER OF LICENSE

20

HOLDERS HAS BEEN DECLINING FOR MORE THAN

DECADE BUT DROPPED BY THIRD FROM 1999 TO

2003 IN BOTH STATES 746 TO 506 FOR RESIDENT

NY LICENSES 419 TO 286 FOR CT LICENSES

LOBSTER FISHERY DISASTER ECONOMIC RELIEF

FOLLOWING THE DECLARATION THAT THE LONG ISLAND

SOUND LOBSTER FISHERY WAS FEDERAL FISHERY

DISASTER IN JANUARY 2000 THE US CONGRESS

APPROPRIATED FUNDS IN JULY 2000 FOR DISASTER

COMPENSATION THROUGH GRANTS ISSUED BY
NOAA FISHERIES THE STATES OF CONNECTICUT

AND NEW YORK WERE EACH ALLOCATED 365
MILLION IN FEDERAL DISASTER RELIEF FUNDS BOTH

STATES ALSO CONTRIBUTED 25 MORE IN MATCHING

FUNDS TO THE FEDERAL GRANTS THE PURPOSE OF

THESE FUNDS WAS TO

COMPENSATE INDIVIDUALS FOR

REDUCTIONS IN THE NUMBER OF LOBSTERS

CAUGHT IN THE 1999 LIS FISHING SEASON

AS COMPARED TO THE 1998 FISHING

SEASON AS RESULT OF THE RESOURCE

DISASTER

PROVIDE DIRECT SUSTAINING AID TO

LOBSTERMEN

PROVIDE ASSISTANCE TO COMMUNITIES

THAT ARE DEPENDENT ON THE LOBSTER

FISHERY AND HAVE SUFFERED LOSSES AS

RESULT OF THE 1999 DISASTER

4

1

ET

TR
WE

I4 TI II1 IT1F2 FR4 IS IRJ

79 12 7

UPPER LEFT

FIGURE CT AND NY LANDINGS IN POUNDS BY

AREA SOURCE CT DEP AND NYS DEC

LOWER LEFT

FIGURE TOTAL NUMBER OF LOBSTER TRAPS SET IN

LIS EACH YEAR FROM 19792003 BY NY AND CT
LOBSTERMEN SOURCE CT DEP AND NYS DEC
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CT DECD DIRECT ASSISTANCE PROGRAM

THE CONNECTICUT DEPARTMENT OF ECONOMIC AND

COMMUNITY DEVELOPMENT DECD WITH

ASSISTANCE FROM CT DEP PREPARED GRANT

APPLICATION TO NOAA FISHERIES TO PROVIDE

DIRECT ASSISTANCE TO CONNECTICUT LOBSTERMEN

AFFECTED BY THE LOBSTER DIEOFF THIS PROGRAM
HAD THREE MAIN COMPONENTS

DIRECT PAYMENTS FOR LOSSES AND SUSTAINING

AID TO LOBSTERMEN IMPACTED BY THE DIEFF

AN EDUCATION AND JOB RETRAINING INITIATIVE

FOR LOBSTERMEN INTERESTED IN PURSUING OTHER

OPPORTUNITIES AND

TRAP ALLOCATION BUYBACK PROGRAM

MATCHING THE 365 MILLION IN FEDERAL FUNDS

WAS AN ADDITIONAL 12 MILLION IN STATE FUNDS

DIRECT PAYMENTS TO CONNECTICUT LOBSTERMEN

WERE MADE IN TWO ROUNDS TABLE TN THE FIRST

ROUND 3018000 WAS DISTRIBUTED TO 109

LOBSTERMEN WHO HAD EXPERIENCED LOSS IN

LANDINGS VALUE BETWEEN 1998 AND 1999 AND

HAD LANDED AT LEAST 1500 POUNDS OF LOBSTER IN

1998 ACCORDING TO THEIR LOGBOOKS IN THE

SECOND ROUND OF PAYMENTS 629000 IN

ADDITIONAL FUNDS WERE DISTRIBUTED TO 152

LOBSTERMEN OF THESE SECOND ROUND PAYMENTS

20 WAS USED TO SUPPLEMENT FIRST ROUND

PAYMENTS AND 80 WAS USED TO PROVIDE

SUSTAINING AID TO QUALIFYING LOBSTERMEN WHO
REMAINED ACTIVE IN THE FISHERY THROUGH 2003

TN ADDITION THE DECD PROVIDED 119000 TO

THE GOVERNORS OFFICE OF WORKFORCE

COMPETITIVENESS TO SUPPORT AJOB RETRAINING

PROGRAM FOR LOBSTERMEN INTERESTED IN MAKING

CAREER CHANGE CT DEP ALSO REDUCED FISHING

EFFORT THROUGH TRAP TAG BUYBACK PROGRAM

TOTALLING 11 MILLION

NYS ESD DIRECT ASSISTANCE PROGRAM

NEW YORK STATES URBAN DEVELOPMENT

CORPORATION EMPIRE STATE DEVELOPMENT

ESDI WITH ASSISTANCE FROM NYS DEC

DRE1 PAYMST4

NBIAFROUD 80C0

ECRD ROUND 000

TOTI DRCTPAENT 3M 000

NTEESL SUBSI
RRNNI

TG BUY BUCK

TO1AL MTNE

SUBMITTED GRANT APPLICATION TO NOAA
FISHERIES FOR PROVIDING COMPENSATION TO NEW
YORK LOBSTERMEN ADVERSELY AFFECTED BY THE

LOBSTER DIEOFF IN 1999 AS COMPARED TO THEIR

LOBSTER INCOME IN 1998 ESD WORKED CLOSELY

WITH THE NYS DEC THE LIS LOBSTERMENS

ASSOCIATION THE WESTERN LOBSTERMENS

ASSOCIATION AND THE NY SEAFOOD COUNCIL TO

ENSURE THE RELIEF PROGRAM PROVIDED EQUITABLE

AND APPROPRIATE AID

RELIEF ASSISTANCE INCLUDED COMPENSATION FOR

LOST INCOME INTEREST SUBSIDY RETRAINING AND

TECHNICAL ASSISTANCE AND TRAP TAG BUYBACK

OR EFFORT REDUCTION THE FIRST THREE OPTIONS HAD

STRICT ELIGIBILITY CRITERIA WHILE THE LAST HAD

BROADER ELIGIBILITY

THE STATE OF NEW YORK MATCHED THE 365
MILLION IN FEDERAL FUNDS WITH 12 MILLION

ORIGINALLY ESD ALLOCATED 3017000 OF THE

TOTAL RELIEF ASSISTANCE APPROPRIATION TOWARD

DIRECT COMPENSATION FOR LOST INCOME ELIGIBLE

APPLICANTS FOR THIS AID WERE NYS

COMMERCIALLYLICENSE LOBSTERMEN LOBSTER

DEALERS LOBSTER BAIT DEALERS OR LOBSTER GEAR

DEALERS

TO RECEIVE AID AT LEAST 50 OF NEW YORK

LOBSTERMANS GROSS INCOME IN 1998 AND 1999

HAD TO BE DERIVED FROM US LOBSTER BUSINESS

THEIR 1999 LOSS HAD TO EQUAL AT LEAST 20 OF

THEIR 1998 US LOBSTERDERIVED INCOME AND LOSS

OF INCOME HAD TO HAVE BEEN AT LEAST 5000
TOTAL OF 2804000 WAS DISBURSED TO ELIGIBLE

LICENSE HOLDERS TABLE THE REMAINING

TABE COMPENSAUON CATEGOHES AND AFLOCAUONS FOR

FEDERA AND STATE FUNDS ALLOCATED FOR ECONOMC REHEF OF

THE CONNECTCUT AND NEW YORK VOBSTERMEN FOLLOWNG THE

1999 RESOURCE DVSASTER

CT NV

52 84 000

1F010
M3 DOD

IA IRX

COO

OQ0000
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213000 WAS CONSOLIDATED WITH UNSPENT

UNCOMMITTED FUNDS AND EQUITABLY DISBURSED

TO ALL LICENSE HOLDERS WHO HAD ALREADY BEEN

APPROVED AND AWARDED LOSS COMPENSATION IN

SECOND ROUND OF PAYMENTS TOTALING 739000

BOTH CONNECTICUT AND NEW YORK LOBSTERMEN

AND DEALERS ACCUMULATED DEBT AS THEY

WEATHERED THE FISHERY DISASTER WITH REDUCED

INCOMES IN NEW YORK INTEREST SUBSIDY GRANTS

WERE MADE AVAILABLE DESIGNED TO SUBSIDIZE

INTEREST COSTS ON EXISTING ELIGIBLE DEBT AND

LOWER INTEREST COSTS BY 3 PER YEAR ALTHOUGH

ESD ALLOCATED 500000 FOR THESE GRANTS ONLY

189000 WAS COMMITTED THE BALANCE WAS

CONSOLIDATED WITH UNSPENT UNCOMMITTED

FUNDS AND DISBURSED AS INDICATED ABOVE

ESD SUBCONTRACTED WITH CORNELL COOPERATIVE

EXTENSION OF SUFFOLK COUNTY TO MANAGE
TRAINING AND TECHNICAL ASSISTANCE ESD
ALLOCATED 350000 FOR TRAINING AND TECHNICAL

ASSISTANCE BUT ONLY 133000 WAS REQUESTED

THE BALANCE WAS CONSOLIDATED WITH UNSPENT
UNCOMMITTED FUNDS AS INDICATED PREVIOUSLY

EFFORT REDUCTION PROGRAM

THE PURPOSE OF THE TRAP TAG ALLOCATION BUY
BACK PROGRAM WAS TWOFOLD TO PROVIDE

ADDITIONAL COMPENSATION FOR LOBSTERMEN

IMPACTED BY THE LOBSTER DIEOFF AND TO REDUCE

POTENTIAL FISHING EFFORT BY LOWERING THE

NUMBER OF TRAPS THAT COULD BE FISHED

IN NEW YORK THE ESD ALLOCATED 1 MILLION

TOWARD THE REDUCTION OF FISHING EFFORT IN THE

US LOBSTER FISHERY TOTAL OF 83333 TRAP TAGS

WERE PURCHASED REACHING ESDS GOAL TO REDUCE

OVERALL LOBSTER FISHING EFFORT BY 25 THE

PROGRAM WAS MANAGED IN PARTNERSHIP WITH

NYS DEC WHICH LICENSES THE TRAP TAGS

IN CONNECTICUT THE CT DEP ADMINISTERED THIS

PROGRAM UNDER MEMORANDUM OF

UNDERSTANDING WITH THE DECD THROUGH THIS

PROGRAM 122 LOBSTERMEN RELINQUISHED 58410

ALLOCATED TRAPS FOR TOTAL PAYMENT OF

1096000 EQUATING AN 186 REDUCTION IN

THE TOTAL STATE ALLOCATION TABLE

LOBSTERMEN PREPARE TO DEPLOY STRING OF BAITED TRAPS AS CON SENIATION MEASURE NY AND CT LOBSTERMEN

SOLD NEARLY 4Z 000 TRAP TAGS BACK TO THE STATES TO HELP REDUCE FISHING EFFORT FOR LOBSTERS BY 19 25 CREDIT

JOHN COLLINS
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AIR AND WATER TEMPERATURE

OVER THE PAST 50 YEARS MEAN AIR TEMPERATURE

MEASURED IN NY CITY HAS RISEN WHILE

SUMMER WATER TEMPERATURE IN US HAS

BECOME MORE VOLATILE SCIENTISTS AT STONY

BROOK UNIVERSITY FOUND THAT THE INTERANNUAL

VARIATION IN AUGUST WATER TEMPERATURE HAS

INCREASED IN BOTH FREQUENCY AND AMPLITUDE

BOTTOM WATER TEMPERATURE DATA RECORDED BY

CT DEP SINCE 1991 INDICATE THAT 1999 WAS

THE WARMEST TO DATE FIGURE

DISSOLVED OXYGEN LEVELS

THE INCREASE IN NUTRIENTS FLOWING INTO THE

SOUND COINCIDES WITH INCREASING HUMAN

POPULATION AND CHANGES IN LAND USE PATTERNS

OVER THE PAST 150 YEARS RECORDS OF ORGANIC

CARBON CONCENTRATIONS IN SEDIMENT CORES FROM

THE CENTRAL AND WESTERN SOUND COLLECTED BY
SCIENTISTS AT WESLEYAN UNIVERSITY SHOW AN

INCREASE BEGINNING AROUND 1850 THESE

NUTRIENTS FUEL ALGAL BLOOMS IN THE SPRING AND

SUMMER WHEN THE ALGAE DIE THEY SINK TO THE

BOTTOM AND DECOMPOSE AS DECOMPOSITION

OCCURS THE AMOUNT OF OXYGEN IN THE BOTTOM

WATER DECLINES IN SOME CASES TO LESS THAN

MGL CAUSING HYPOXIC CONDITIONS HYPOXIA

FORCES MOBILE ORGANISMS TO MOVE TO MORE

80

OXYGENATED WATERS WHILE IMMOBILE ORGANISMS

ENDURE OR SUCCUMB TO THE STRESSFUL

ENVIRONMENT

NYC DEP MONITORING DATA SHOW PERIODS OF

REDUCED DISSOLVED OXYGEN IN THE EAST RIVER

AND WESTERN SOUND SINCE 1909 HYPOXIC AREAS

WERE FIRST CLEARLY IDENTIFIED IN THE CENTRAL

SOUND IN THE MID1950S HYPOXIA HAS BECOME

RECURRING PHENOMENON IN THE SOUND WEST

OF BRANFORD CT AND SHOREHAM NY SINCE

THE EARLY 1980S HYPOXIC CONDITIONS TYPICALLY

BEGIN IN MIDJULY AND END IN LATE AUGUST OR

EARLY SEPTEMBER

PRECIPITATION AND RUNOFF

RAINFALL HAS ALSO EXHIBITED AN INCREASING TREND

SINCE 1970 FRESHWATER RUNOFF DURING RAIN

EVENTS HAS ALSO INCREASED AS CONNECTICUT AND

NEW YORK LANDSCAPES HAVE CHANGED FROM

FAMIS AND FORESTS TO PAVED URBAN AREAS LARGE

VOLUMES OF FRESH WATER REDUCE VERTICAL

CIRCULATION IN THE SOUND BY ACTING AS CAP ON

SALTIER BOTTOM WATER RUNOFF ALSO TRANSPORTS

VARIETY OF NONPOINT SOURCE POLLUTANTS INTO

LOCAL WATER BODIES AND US INCLUDING PET

WASTE AUTOMOBILE FLUIDS FERTILIZERS HERBICIDES

PESTICIDES AND DEBRIS THESE MATERIALS HAVE

NEGATIVE IMPACT ON WATER QUALITY

195

185

1G91 I9 1995 1997 1999 2001 2003

FIGURE ANNUAL LIS BOTTOM WATER TEMPERATURE AVERAGES AUGUST OCTOBER SOURCE CT DEP
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DISTRIBUTION BY HABITAT TYPE

LOBSTER CATCHES FROM THE CT DEP TRAWL

SURVEY WERE EXAMINED BY UNIVERSITY OF NEW
HAVEN RESEARCHER BEFORE AND AFTER THE 1999

DIEOFF WHO NOTED THAT LOBSTER ABUNDANCE IN

SHALLOW WATERS DECLINED SHARPLY STARTING IN

1998 ABUNDANCE DEEPER WATERS INCREASED

IN 1996 AND 1997 DUE TO GREATER SURVIVAL

AND MOVEMENT OF LOBSTERS JUST BELOW LEGAL

SIZE CARAPACE LENGTH 50 TO 80 MM INTO

THESE SITES THEN DROPPED SHARPLY IN 1999 AND

2000 FROM 1996 TO 2000 LARGER LOBSTERS

WERE FOUND AT ALL DEPTHS ALTHOUGH THEIR

ABUNDANCE WAS GREATEST IN DEEPER WATERS

AFTER THE 1999 DIEOFF THIS PATTERN SUGGESTS

THAT BOTTOM WATER TEMPERATURE MAY AFFECT

LOBSTER DISTRIBUTION THE DEGREE OF THIS EFFECT

VARIES WITH LOBSTER SIZE

FISHERYINDEPENDENT LOBSTER TRAP SURVEY

CONDUCTED BY NYS DEC IN WESTERN LONG
ISLAND SOUND DURING 2003 REVEALED THAT

LOBSTER CATCHES DROPPED SHARPLY WHEN
BOTTOM DISSOLVED OXYGEN FELL BELOW MGL
AND WATER TEMPERATURE EXCEEDED 18C THIS

DECLINE WAS NOTED PARTICULARLY FOR EGG
BEARING FEMALES BOTH THE TRAP SURVEY AND

THE CT DEP TRAWL SURVEY DATA INDICATED THAT

THE PERCENTAGE OF FEMALE LOBSTERS DECREASED

FROM EAST TO WEST IN THE SOUND BETWEEN

2000 AND 2004 FEW LEGALSIZE EGGBEARING

FEMALES WERE RECORDED IN THE TRAWL SURVEY

CATCH FROM THE NARROWS REGION IN WESTERN

US FIGURE PAGE

MOVEMENT AND GENETICS

MARKRECAPTURE STUDIES OVER THE PAST 40

YEARS HAVE SHOWN THAT MOST LOBSTERS IN US
REMAIN WITHM ABOUT 6MILE RADIUS 10 KIN

OF THEIR CAPTURE SITE RESULTS OF THE CT DEP

TAGGING STUDY CONDUCTED AFTER THE DIEOFF

CONCURRED WITH THESE PAST STUDIES THE NET

MOVEMENT OF 75 OF 1290 RECAPTURED

LOBSTERS AT LARGE FOR MORE THAN 30 DAYS WAS
MILES KM OR LESS LOBSTERS TAGGED IN

THE WESTERN AND CENTRAL BASINS MOVED BOTH

EAST AND WEST BUT FEW LEFT THE BASIN WHERE

THEY WERE TAGGED SIMILARLY FEW LOBSTERS

TAGGED IN THE EASTERN BASIN MOVED TO THE

CENTRAL SOUND AND NONE TO THE WEST

EASTERN US LOBSTERS COMMONLY MOVED IN

AND OUT OF THE RACE FAR EASTERN END OF THE

SOUND FIGURE TO AND FROM RHODE ISLAND

WATERS ALTHOUGH TAGGING STUDY RESULTS

INDICATE THAT THE MAJORITY OF THE US LOBSTER

POPULATION IS SEDENTARY ABOUT 14 ARE

FASTERMOVING COLONIZERS WHO MAY BE

MOVING INTO NEWLYAVAILABLE HABITATS

THROUGHOUT THE SOUND

GENETIC ANALYSES BY UNIVERSITY OF

CONNECTICUT RESEARCHER FURTHER SUPPORT THE

VIEW THAT LOBSTERS IN THE WESTERN BASIN HAVE

LIMITED CONTACT WITH LOBSTERS OUTSIDE THE

SOUND MORE GENETIC SIMILARITY WAS FOUND

BETWEEN LOBSTERS FROM THE EASTERN AND

CENTRAL BASINS THAN BETWEEN THOSE TWO AREAS

AND THE WESTERN BASIN THE GENETIC STUDY

ALSO INDICATED LIMITED CONTACT BETWEEN

WESTERN BASIN LOBSTERS AND OFFSHORE ATLANTIC

OCEAN LOBSTER POPULATIONS

ONETHIRD OF LARVAL LOBSTERS IN THE SOUND AND

THE RACE EXAMINED ORIGINATED FROM OFFSHORE

ADULTS IT IS SPECULATED THAT THESE LARVAE

WERE FLUSHED INTO THE SOUND ON FLOODING

CURRENTS ALTHOUGH THIS OFFSHORE LARVAL

SUBSIDY MAY AID IN STOCK RECOVERY THE

MAJORITY OF LARVAE CAPTURED IN ALL THREE

BASINS OF THE SOUND ORIGINATE FROM THE

SOUNDS ADULTS THEREFORE OVER THE LONG

TERM STOCK REBUILDING AND STOCK STABILITY

WILL DEPEND PRINCIPALLY ON AN INCREASE IN THE

PRODUCTION ANDOR SURVIVAL OF LOCAL ADULT

LOBSTERS ALTHOUGH THE NUMBER OF LARVAL

LOBSTERS PRODUCED ANNUALLY IN THE SOUND IS

UNKNOWN RECENT INDICES OF ABUNDANCE

11
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183 1988 1980 1992 1995 1998 2001 2004

FGURE LARVAD DOBSTER PRODUCTDON LONG DSDAND

SOUND FROM 1983 2005 SOURCE CT DEP

GENERA TED BY THE CT DEP LARVAL SURVEY FOR THE

WESTERN BASIN ARE VERY LOW COMPARED TO INDICES

MEASURED DURING THE PAST 22 YEARS FIGURE

THE FIRST TIME THE INDICES CONSECUTIVELY MEASURED

NEGLIGIBLE NUMBERS OF LARVAE ANNUALLY WAS
BETWEEN 2002 AND 2005

ABUNDANCE TRENDS

CONDITIONS THROUGHOUT THE SOUND WERE

FAVORABLE FOR RECRUITMENT IN THE EARLY 1990S

ALLOWING THE LOBSTER STOCK TO INCREASE TO

HISTORICALLYHIGH ABUNDANCE THIS ENHANCED

RECRUITMENT ENDED ABRUPTLY WITH THE DIE

OFF SIMILAR TREND WAS OBSERVED IN

RHODE ISLAND WATERS AND OFFSHORE

CANYONS CATCH SURVEYS INDICATED THAT

THE ABUNDANCE OF SMALL LOBSTERS INCREASED

THROUGH THE 1990S THEN DECLINED TO

RECORD LOWS THESE TRENDS SUGGEST THAT

REGIONAL ENVIRONMENTAL FACTORS WERE AT

FIRST FAVORABLE AND THEN VERY UNFAVORABLE

FOR LOBSTER PRODUCTION IN THE 990S

FISHING AND NATURAL MORTALITY

ASSESSING THE EFFECT THAT THE LOBSTER FISHERY

HAS ON THE US LOBSTER STOCK IS COMPLICATED

BY THE RECENT INCREASE IN NATURAL MORTALITY

LOSSES MADE OBVIOUS DURING THE 1999 DIE OFF

RHODE ISLAND DEPARTMENT OF

ENVIRONMENTAL MANAGEMENT RI

DEM AND CT DEP TRAWL SURVEY

DATA INDICATE THAT NATURAL MORTALITY

INCREASED TWO TO FIVE TIMES ABOVE

AVERAGE STARTING IN 1997 AND

PEAKED IN 2001 AND 2002 FIGURE

SINCE 1999 THE LOBSTER HARVEST

POUNDS LANDED AND FISHING EFFORT

NUMBER OF TRAPS FISHED AND

LICENSES SOLD HAVE BOTH DECREASED

SUBSTANTIALLY MEANWHILE THE

AVERAGE LOBSTER CAUGHT FOR THE

MARKET INCREASED IN SIZE BETWEEN

2001 AND 2003 COMPARED TO EARLIER

YEARS AS THE LOSS OF SMALL SUBLEGAHSIZED

LOBSTERS BETWEEN 1999 AND 2002 AFFECTED THE

ENTIRE POPULATION SIZE STRUCTURE

SINCE 2001 INDICES OF SPAWNING STOCK

ABUNDANCE RECRUIT AND HARVESTSIZE

ABUNDANCE HAVE ALL DECLINED WELL BELOW THE

1984 TO 2003 MEDIAN VALUES FOR THE ENTIRE

SOUTHERN NEW ENGLAND LOBSTER STOCK THE

ASMFC LOBSTER TECHNICAL ADVISORY
COMMITTEE CHARACTERIZED THIS STOCK AS

DEPLETED THIS DEPLETED STATE IS MOST

PRONOUNCED FOR LONG ISLAND SOUND FISHING

MORTALITY IS NEAR THE THRESHOLD OF SUSTAINABILITY

DUE TO THE CURRENT LOW STOCK ABUNDANCE

1985 1064
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THE EXTENSIVE RESEARCH INITATIVE UNDERTAKEN TO

INVESTIGATE THE POTENTIAL CAUSES OF THE 1999

LOBSTER MORTALITY EVENT INVOLVED RESEARCHERS

FROM AGENCIES AND INSTITUTIONS ACROSS THE

COUNTRY THE RESEARCH PROJECTS WERE CLASSIFIED

ACCORDING TO FOUR GENERAL CATEGORIES PHYSICAL

CHEMICAL ENVIRONMENT DISEASE PESTICIDES AND

PHYSIOLOGICAL RESPONSES TO STRESS WHILE THE FIRST

THREE CATEGORIES INVESTGIATED ACTUAL EVENTS OR

CONDITIONS THE LATTER CATEGORY INVESTIGATED THE

RESPONSE OF LOBSTERS TO VARIOUS STRESSORS FOR THE

PURPOSE OF DEFINING IMPACT LEVELS AND TO

DEVELOP TOOLS TO HELP MEASURE LOBSTER HEALTH

PHYSICALCHEMICAL ENVIRONMENT

SCIENTISTS FROM WESLEYAN YALE STONY BROOK

UNIVERSITY AND NOAA FISHERIES CONDUCTED

SEVERAL STUDIES ASSESSING PHYSICAL AND

CHEMICAL ENVIRONMENTAL FACTORS LOOKING AT

HISTORICAL TRENDS AND CHANGES AS WELL AS ACTUAL

CONDITIONS THAT EXISTED IN THE SOUND IN 1999

KEY FINDINGS THAT DIRECTLY RELATED TO THE DIE

OFF INCLUDED SUSTAINED ABOVEAVERAGE STRESS

INDUCING WATER TEMPERATURES HYPOXIA AND

TEMPERATURE STRATIFICATION FOLLOWED BY QUICK

MIXING OF THE WATER COLUMN CAUSED BY

RAPIDLY MOVING WEATHER FRONT TOXIC SUIF IDES

AND ANIMONIUM MOVING FROM THE SEDIMENTS

INTO THE NEARBOTTOM WATER COLUMN IN LATE

SUMMER AND EARLY FALL ALSO ACTED AS STRESSORS

DRIVEN BY WATER TEMPERATURE THESE HOSTILE

ENVIRONMENTAL CONDITIONS PLACED UNDUE STRESS

UPON THE PHYSIOLOGY OF THE LOBSTERS AND MAY
HAVE BEEN SUFFICIENT TO HAVE CAUSED LOBSTER

DEATHS IN ABSENCE OF ANY OTHER FACTORS

PARAMOEBIASIS

AT THE HEIGHT OF THE LOBSTER MORTALITY EVENT IN

1999 LATE OCTOBER TO EARLY NOVEMBER
PATHOLOGISTS AT THE UNIVERSITY OF CONNECTICUT

DISCOVERED THAT 94 29 OF 31 OF THE DEAD

LOBSTERS THEY EXAMINED WERE INFECTED WITH

MICROSCOPIC PARASITIC PARAMOEBAE THE

PARAMOEBAE INVADE AND ENGULF NERVOUS TISSUE

CAUSING DEATH LATER IDENTIFIED AS

NEOPARWNOEBA PEMAQUIDENSIS BY SCIENTISTS AT

THE BIGELOW LABORATORY IN BOOTHBAY HARBOR

MAINE WOODS HOLE OCEANOGRAPHIC

INSTITUTION GEORGE MASON UNIVERSITY AND THE

UNIVERSITY OF CONNECTICUT THIS SPECIES WAS

PREVIOUSLY KNOWN TO INHABIT LONG ISLAND

SOUND BUT NOT KNOWN TO INFECT LOBSTERS AT

THE TIME OF THE DIEOFF THERE WAS NO EVIDENCE

OF OTHER DISEASECAUSING INFECTIOUS AGENTS

LOBSTERS COLLECTED WEEKS LATER MIDNOVEMBER
TO EARLY DECEMBER EXHIBITED ONLY 29
INFECTION RATE 11 OF 38

THE INFECTION RATE OF MORE THAN 800 LOBSTERS

COLLECTED SYSTEMATICALLY THROUGHOUT THE SOUND

OVER THREE YEARS FOLLOWING THE DIEOFF BY CT

DEP STAFF RANGED FROM 014 IT IS POSSIBLE

THAT THE GROWTH AND ABUNDANCE OF THE

PARAMOEBAE IN LIS IN 1999 MAY HAVE BEEN IN

RESPONSE TO THE WARMER WATER TEMPERATURES

THE PARASITIC AMOEBAE INFECTING THE NERVOUS

TISSUES OF THE LOBSTERS WERE CONSIDERED TO BE

THE PROXIMATE CAUSE OF DEATH BUT OTHER FACTORS

SUCH AS THE STRESSFUL ENVIRONMENTAL CONDITIONS

AND AN ALLTIME HIGH LOBSTER POPULATION SIZE

LIKELY PLAYED SIGNIFICANT ROLES IN DETERMINING

THE LOBSTERS SUSCEPTIBILITY TO DISEASE IN 1999

MUCH MORE REMAINS TO BE DISCOVERED ABOUT

PARAMOEBIASIS AND ITS TRANSMISSION INTO AND

BETWEEN LOBSTERS EFFORTS TO CULTURE THE

PARAMOEBAE IN THE LABORATORY TO STUDY

INFECTIVITY HAVE BEEN SO FAR UNSUCCESSFUL

PESTICIDES

THE CONCENTRATIONS OF PESTICIDES THAT INDUCED

SUBLETHAL AND LETHAL EFFECTS IN LOBSTERS WAS
DETERMINED EXPERIMENTALLY FOR ADULTS

JUVENILES AND LARVAE BY RESEARCHERS AT MERCER

UNIVERSITY THE UNIVERSITY OF CONNECTICUT THE

UNIVERSITY OF CALIFORNIA AT DAVIS AND STONY

BROOK UNIVERSITY THREE CLASSES OF PESTICIDES

WERE EXAMINED METHOPRENE LARVACIDE

13
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MALATHION COMMONLYUSED PESTICIDE

TARGETING ADULT MOSQUITOS AND RESMETHRIN

NEWER PYRETHROID PESTICIDE TARGETING ADULTS

THAT IS MORE TOXIC BUT VERY SHORTLIVED ALL

THREE PESTICIDES WERE USED TO COMBAT THE WEST

NILE VIRUS OUTBREAK IN THE SUMMER AND FALL OF

1999 AND ALL WERE FOUND TO HAVE THE POTENTIAL

TO ADVERSELY AFFECT LOBSTERS

LAB STUDIES REVEALED THAT WHILE LOBSTERS ARE

RELATIVELY UNAFFECTED BY METHOPRENE THEY ARE

CONSIDERABLY MORE SENSITIVE TO THE EFFECTS OF

MALATHION THAN ANY OTHER FRESHWATER FISH AND

AQUATIC INVERTEBRATES PREVIOUSLY TESTED OTHER

LABORATORY STUDIES SHOWED THAT SUBLETHAL

EFFECTS IMPAIRMENT OF IMMUNE RESPONSE
STRESS HORMONE PRODUCTION OCCUR AT MUCH

SMALLER CONCENTRATIONS THAN LETHAL EFFECTS ALL

EFFECTS OCCURRED AT CONCENTRATIONS IN PARTS PER

BILLION

WHILE IT IS EVIDENT THAT CERTAIN

CONCENTRATIONS OF THESE PESTICIDES CAN KILL

LOBSTERS ONE IMPORTANT QUESTION WAS
WHETHER ENOUGH OF THE PESTICIDES GOT INTO

THE US WATER COLUMN TO CAUSE ILLNESS OR

DEATH IN THE LOBSTERS THE DISPERSION OF THE

INDIVIDUAL PESTICIDES OVER TIME WAS EXAMINED

USING TWO INDEPENDENT MODELING TECHNIQUES

CARRIED OUT BY HYDROQUAL INC AND AT STONY

BROOK UNIVERSITY AND VERY CONSERVATIVE

ASSUMPTIONS EG 100 OF EACH PESTICIDE

APPLIED ENTERED THE WATER BEFORE BEGINNING

TO BREAK DOWN THE RESULTS INDICATED THAT

ONLY FEW AREAS OF THE FAR WESTERN SOUND

COULD HAVE HAD PESTICIDE CONCENTRATIONS HIGH

ENOUGH TO CAUSE SUBLETHAL EFFECTS IN LOBSTERS

PHYSIOLOGICAL RESPONSES TO STRESS

SCIENTISTS AT STONY BROOK UNIVERSITY THE

UNIVERSITY OF CONNECTICUT THE UNIVERSITY OF

CALIFORNIA AT DAVIS THE UNIVERSITY OF

MARYLAND CORNELL UNIVERSITY SUNY

PURCHASE AND NOAA FISHERIES PROVIDED MORE

ANSWERS TO THE QUESTION WHAT IS HEALTHY

LOBSTER THE RESULTING EXTENSIVE TOOLBOX OF

NEW TECHNIQUES AND TOOLS WILL HELP BIOLOGISTS

BETTER UNDERSTAND HOW STRESSFUL CONDITIONS

AFFECT LOBSTER HEALTH SUCH AS HOW LOBSTER BLOOD

CELLS HEMOCYTES RECOGNIZE AND REACT TO THE

PRESENCE OF PATHOGENS WHAT HORMONES ARE

PRODUCED IN RESPONSE TO STRESS AND WHAT

CHANGES TO LOBSTER BLOOD CHEMISTRY ARE

INDUCED BY STRESS

SHELL DISEASE

COMPLEMENTING THE EXTENSIVE RESEARCH

EFFORT TO INVESTIGATE THE WESTERN US LOBSTER

DIEOFF RESEARCHERS AT STONY BROOK

UNIVERSITY THE UNIVERSITY OF LOUISIANA AND

THE MARINE BIOLOGICAL LABORATORY WOODS
HOLE MA STUDIED THE SHELL DISEASE AFFECTING

LOBSTERS IN EASTERN US SHELL DISEASE IS CAUSED

BY EXTERNAL BACTERIA THAT DIGEST THE MINERALS

IN THE SHELL CARAPACE OF LOBSTER THIS

PARTICULAR EPIZOOTIC SHELL DISEASE CAUSES

SEVERE LESIONS AND PITTING ON THE CARAPACE
SINCE LOBSTERS ROUTINELY CLEAN THEMSELVES

THE DISEASE OFTEN SHOWS UP ON THE BACK OF

THE CARAPACE AND CLAWS AREAS THEY HAVE

DIFFICULTY REACHING SEA SAMPLING DATA

INDICATE THAT AN INCREASING PROPORTION OF

LOBSTERS IN EASTERN US RHODE TSLAND AND

MASSACHUSETTS WATERS HAVE SHELL DISEASE AND

THAT INDIVIDUAL LOBSTERS ARE MORE SEVERELY

AFFECTED THAN PREVIOUSLY OBSERVED

LOBSTERS TEMPORARILY RID THEMSELVES OF SHELL

DISEASE WHEN THEY MOLT SHEDDING THE

DISEASED OUTER SHELLS AND REPLACING THEM

WITH NEW HEALTHY ONES HOWEVER IF THE

DISEASE BACTERIA BECOME ABUNDANT ENOUGH

TO DIGEST HOLES COMPLETELY THROUGH LOBSTER

SHELL THEN INTERNAL LESIONS LEADING TO DEATH

MAY OCCUR PRELIMINARY DATA FROM

UNIVERSITY OF CONNECTICUT RESEARCHER SHOW

THAT FEMALE LOBSTERS HAVE HIGHER RATE OF

INCIDENCE OF SHELL DISEASE AND THAT AFFECTED

FEMALES CARRYING FERTILIZED EGGS UNDER THEIR

TAILS MAY MOLT PREMATURELY BEFORE THE EGGS

ARE RELEASED INTO THE WATER COLUMN
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AS RESULT OF EXTENSIVE RESEARCH AND DATA

COLLECTION BY MANY ACADEMIC FEDERAL AND

STATE AGENCIES SUBSTANTIAL EVIDENCE EXISTS THAT

CONFLUENCE AND SUCCESSION OF FACTORS PUSHED

THE SOUNDS LOBSTER POPULATION FAR OUT OF

EQUILIBRIUM WITH ITS ENVIRONMENT IN THE FALL OF

1999 RESPONDING TO THE STRESS INDUCED BY

SUSTAINED AND INCREASINGLY HOSTILE

ENVIRONMENTAL CONDITIONS THE IMMUNE

SYSTEMS OF THE LOBSTERS WERE UNABLE TO

COMPENSATE AND MANY LOBSTERS SUCCUMBED

TO DISEASE WHILE THE MAIN MORTALITY EVENT

OCCURRED IN 1999 THE PROBLEM MAY HAVE BEEN

BUILDING OVER SEVERAL PREVIOUS YEARS THERE IS

NO WAY TO DETERMINE NOW WHEN THE LOBSTERS

BEGAN TO BECOME INFECTED WITH PARAMOEBAE

OR WHETHER THE ENVIRONMENTAL CONDITIONS AND

CROWDING DUE TO THE ABOVEAVERAGE
ABUNDANCE OF LOBSTERS FOSTERED THE INFECTION

OR SIMPLY EXACERBATED AN EXISTING PROBLEM

ADVERSE ENVIRONMENTAL CONDITIONS HAVE

EXISTED PREVIOUSLY IN THE SOUND BUT NOT IN

SUCH SUSTAINED SEVERE AND JOINT FASHION

BASED ON THE AVAILABLE INFORMATION AND THE

COLLECTIVE RESEARCH RESULTS TO DATE THE

PRESUMED SEQUENCE OF EVENTS THAT CULMINATED

IN THE LOBSTER MORTALITY EVENT IN 1999 IS AS

FOLLOWS

RESPONDING TO THE STRESS

INDUCED BY SUSTAINED HOSTILE

ENVIRONMENTAL CONDITIONS THL

MNIUNE SYSTEMS OF THE LOBSTERS

VERE TIN IBLE TO COMPENSATE AND

MANY SUCCUMBE TO DISEASE

SCATTERED REPORTS OF ATYPICAL LOBSTER MORTALITY

BEGAN AS EARLY AS 1997 NO SAMPLES WERE

COLLECTED FOR EXAMINATION SO IT IS UNLNOWN IF

LOBSTERS WERE INFECTED WITH PARAMOEBIASIS IN

1999 SUSTAINED ABOVEAVERAGE WATER

TEMPERATURE WAS THE DRIVING FORCE BEHIND

SNOWBALL EFFECT OF ENVIRONMENTAL AND

OCEANOGRAPHIC FACTORS THAT STRESSED LOBSTERS TO

THE POINT AT WHICH THEIR PHYSIOLOGY COULD NOT

COPE WITH THE INHOSPITABLE ENVIRONMENTAL

CONDITIONS NOR MOUNT AN IMMUNE DEFENSE

AGAINST THE PARAMOEBAE

USTUINEC ABOVEAVERAGE

WAFER TEMPERAARE AS THE

DRIING FORCE

UNDER DROUGHT CONDITIONS BOTTOM WATER

TEMPERATURES WERE 12C WARMER THAN

AVERAGE FOR MANY MONTHS DURING 1998 AND

1999 ALTHOUGH THIS TEMPERATURE INCREASE

SEEMS SMALL IT EXCEEDED THE UPPER THERMAL

TOLERANCE THRESHOLD FOR LOBSTERS 20C OR

68F CAUSING AN INCREASE IN RESPIRATION

RATE US LOBSTERS ARE NEAR THE SOUTHERN END

OF THEIR INSHORE RANGE IN LIS AND SUSTAINED

INCREASE IN TEMPERATURE IS STRESSFUL

FROM MIDJULY THROUGH EARLY SEPTEMBER
WESTERN US COMMONLY EXPERIENCES HYPOXIC

CONDITIONS AN UNFAVORABLY LOW

CONCENTRATION OF DISSOLVED OXYGEN
TEMPERATURES RECORDED IN DEEPWATER AREAS

OF THE SOUND WERE 21C 70F OR GREATER BY

LATE SUMMER 1999 IN SOME SHALLOW AREAS

RECORDED TEMPERATURES EXCEEDED 23C

73F AS THE WATERS WARMED THE AMOUNT

OF DISSOLVED OXYGEN IN THE WATERS LESSENED

HYPOXIC CONDITIONS EXISTED FOR ABOUT 50

DAYS IN 1999 WHICH IS TYPICAL THE MOST

SEVERE PERIOD OCCURRED THE FIRST WEEK OF

AUGUST AND MOST OF THE HYPOXIA HAD

DISSIPATED BY THE THIRD WEEK OF AUGUST
BEFORE THE MORTALITIES OCCURRED

LOBSTERS HAVE BEEN OBSERVED MOVING INTO

DEEPER COOLER WATERS WHEN NEARSHORE WATERS

GET TOO WARM THEY ARE ALSO KNOWN TO HERD
OR CROWD IN HIGH NUMBERS NEAR MARGINS OF

15
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HYPOXIC ZONES WHERE THE DISSOLVED OXYGEN
CONCENTRATION IS GREATER THAN MGL AVOIDING

THOSE AREAS WHERE OXYGEN IS BELOW THIS

THRESHOLD BECAUSE OF THESE TWO FACTORS

WATER TEMPERATURE AND HYPOXIAIT MAY BE

ASSUMED THAT AN ALREADY DENSE POPULATION OF

LOBSTERS CROWDED INTO AREAS OF THE WESTERN

SOUND COOL ENOUGH AND OXYGENATED ENOUGH

TO SUSTAIN THEM CROWDED CONDITIONS SUCH AS

THESE INCREASE THE LIKELIHOOD OF SPREAD OF

PATHOGENS AMONG OR BETWEEN ANIMALS

BY AUGUST 1999 TEMPERATURE AND SALINITY

WERE STRATIFIED IN THE WATER COLUMN LATE IN

THE MONTH WINDS FROM FRONT MOVING

THROUGH THE REGION COMPLETELY MIXED THE

WATER COLUMN IN MATTER OF HOURS WARM
SURFACE WATERS WERE BROUGHT TO THE BOTTOM
AND CAUSED AN ADDITIONAL RISE IN TEMPERATURE

ALTHOUGH LOBSTERS CAN ENDURE ABRUPT

TEMPERATURE CHANGES THESE LOBSTERS WERE

LIKELY ALREADY PHYSICALLY WEAKENED

STUDES SHOWED THAI MOSQUITO

CONTROL PESTCDC CAN HAVE BOTH

SUHLETHAL AND LETHAL ETFCCTS ON

LOB STERS

INHOSPITABLE ENVIRONMENTAL CONDITIONS

LOBSTER LARVAE IF THEY WERE PRESENT IN THESE

SAME AREAS AT THE TIME OF EXPOSURE MAY ALSO

HAVE SUFFERED ACCORDING TO CT DEP

SAMPLING LARVAL ABUNDANCE IN THE WESTERN

SOUND PEAKED IN EARLY JULY WHILE MOST

PESTICIDE APPLICATIONS OCCURRED LATER IN THE

SUMMER AND FALL

THE SOUND ALSO EXPERIENCES INCREASED FLUXES

OF AMMONIUM AND SULFIDE FROM BOTTOM

SEDIMENTS INTO THE LOWER WATER COLUMN IN LATE

SUMMER THESE SUBSTANCES CAN CREATE HOSTILE

CONDITIONS FOR LOBSTERS AND OTHER BURROWING

INVERTEBRATES IN THE NARROW ZONE WHERE THE

SEDIMENT AND WATER MEET ESPECIALLY AT HIGH

TEMPERATURES

THE FATE OF THE US LOBSTERS IN THE WESTERN

SOUND WAS SEALED BY PARAMOEBIASIS EITHER

THE ENERGY REQUIRED TO MOUNT SUSTAINED

IMMUNE RESPONSE TO THE DISEASE TOOK ITS TOLL

ON THE LOBSTERS OR THE LOBSTERS WERE UNABLE TO

MOUNT AN ADEQUATE DEFENSE TO THE DISEASE AS

THEY WERE ALREADY PHYSICALLY STRESSED DUE TO

THE HOSTILE ENVIRONMENTAL CONDITIONS MANY
LOBSTERS DIED AS RESULT AND THE POPULATION IN

THE WESTERN SOUND COLLAPSED
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PESTICIDES WERE BEING APPLIED IN BOTH STATES TO

COMBAT THE SPREAD OF THE WEST NILE VIRUS

WHICH HAD CAUSED SEVEN HUMAN DEATHS BY

EARLY SEPTEMBER LAB STUDIES SHOWED THAT

THESE PESTICIDES CAN HAVE SUBLETHAL OR LETHAL

EFFECTS ON THE VARIOUS LIFE STAGES OF LOBSTERS

DEPENDING ON THE EXPOSURE TIME AND

CONCENTRATION

THE MODELING EFFORTS TO DATE SUGGEST THAT THE

AMOUNT OF EACH INDIVIDUAL PESTICIDE APPLIED

IS UNLIKELY TO HAVE REACHED THE CONCENTRATION

IN THE SOUND THAT LABORATORY STUDIES INDICATE

IS LETHAL TO LOBSTERS HOWEVER IT CANNOT BE

RULED OUT THAT IN LIMITED AREAS OF THE FAR

WESTERN SOUND EXPOSURE TO PESTICIDES MAY
HAVE FURTHER WEAKENED ADULT LOBSTERS MAKING

THEM EVEN MORE SUSCEPTIBLE TO DISEASE OR THE

TO HELP STUDY THE MOVEMENTS OF LOBSTERS WITHIN AND IN AND

OUT OF LONG ISLAND SOUND LOBSTERS WERE TAGGED AND

RELEASED LOBSTERMEN WERE ENCOURAGED TO REPORT THE TAG

NUMBER LOCATION AND DATE FOR ANY TAGGED LOBSTER CAUGHT

AND RETURN THE LOBSTER TO THE WATER CREDIT CT DEP
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AT THE REQUEST OF THE LOBSTER INDUSTRY

ADDITIONAL WATER QUALITY MODELING NMS ARE

PLANNED TO TRY AND ANSWER SOME ADDITIONAL

QUESTIONS REGARDING THE POTENTIAL EXPOSURE

CONCENTRATIONS AND INFLUENCE OF PESTICIDES IN

THE MORTALITY EVENT THE PESTICIDE SUMITHRIN

PYRETHROIDWAS NOT STUDIED AS PART OF THE

RESEARCH INITIATIVE BECAUSE NO RESEARCH

PROPOSALS WERE SUBMITTED TO STUDY ITS EFFECTS

SUMITHRIN SHOULD BE INVESTIGATED IN FUTURE

STUDIES IN MANNER SIMILAR TO THE STUDIES ON

THE EFFECTS OF MALATHION METHOPRENE AND

RESMETHRIN FURTHEI ADDITIONAL WORK HAS BEEN

MITIATED TO INVESTIGATE SHELL DISEASE AS IT IS

AFFECTING LARGER NUMBERS OF LOBSTERS IN THE

WATERS OFF THE NORTHEAST STATES RAISING

CONCERNS AMONG RESOURCE MANAGERS AND

INDUSTRY MEMBERS ALIKE

UNDER THE AUSPICES OF THE ASMFCS LOBSTER

FISHERY MANAGEMENT PLAN THE LOBSTER

RESOURCE IN SOUTHERN NEW ENGLAND HAS

RECENTLY BEEN DESCRIBED AS DEPLETED THE

STOCK ASSESSMENT REPORT RECOMMENDED THAT

ABUNDANCE BE REBUILT TO THE LONGTERM

AVERAGE PEER REVIEW OF THE STOCK

ASSESSMENT FURTHER RECOMMENDED THAT THE

FISHERY MORTALITY RATE BE REDUCED THESE

RECOMMENDATIONS WILL BE THE BASIS OF

ASMFC ACTION IN EARLY 2006 THE ASMFCHAS

FURTHER APPROVED AN EXPANSION OF THE STEERING

COMMITTEE FOR LOBSTER DISEASE RESEARCH TO

PROVIDE FOR COORDINATED COASTWIDE RESPONSE

TO LOBSTER HEALTH ISSUES

WHILE SHELL DISEASE WAS NOT FOUND TO BE THE

CAUSE OF THE 1999 US LOBSTER MORTALITY EVENT

RESEARCH AND MONITORING SHOW THAT EASTERN US

LOBSTERS AS WELL AS LOBSTERS IN RHODE ISLAND

AND MASSACHUSETTS WATERS ARE EXPERIENCING

INCREASINGLY ADVERSE AFFECTS FROM SHELL DISEASE

MEETING AT THE MILLSTONE ENVIRONMENTAL

LABORATORY WATERFORD CT IN 2001 BROUGHT

TOGETHER SCIENTISTS AND RESOURCE MANAGERS

FROM THROUGHOUT NEW ENGLAND TO DISCUSS SHELL

DISEASE AND DEVELOP STANDARDIZED METHOD

FOR MONITORING SHELL DISEASE ON AFFECTED

LOBSTERS IN FALL 2005 CONGRESS APPROPRIATED

3 MILLION FOR INVESTIGATION OF THE EPIZOOTIC

SHELL DISEASE AFFECTING LOBSTER STOCKS

THROUGHOUT NEW ENGLAND RHODE ISLAND SEA

GRANT HAS CONVENED AN EXECUTIVE COMMITTEE

OF STATE AND FEDERAL RESOURCE MANAGERS LOBSTER

INDUSTRY MEMBERS SCIENTISTS AND SEA GRANT

EXTENSION AGENTS TO OVERSEE THIS NEW LOBSTER

DISEASE RESEARCH PROGRAM WHICH WILL BE

INITIATED SOMETIME DURING 2006
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LOBSTER SEVERELY AFFECTED BY SHELL DISEASE

THE EXTENT OF THE DISEASE IS RANKED BY SEA SAM
PLERS ACCORDING TO THE PROPORTION OF SHELL COVER

AGE MILD 110 MODERATE 1150 SEVERE

50 PHOTO BY ROXANNA SMOLOWITZ MBL
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THE FOLLOWING RESEARCH PROJECTS WERE FUNDED BY NOAA FISHERIES THE CT AND NY SEA GRANT PROGRAMS THE EPA
AND THE STATE OF CT THROUGH THE CT DEP OFFICE OF LONG ISLAND SOUND PROGRAMS AND MARINE FISHERIES DIVISION

LOBSTER RESOURCE MONITORING AND

ASSESSMENT PROJECTS

CONNECTICUT DEPARTMENT OF ENVIRONMENTAL

PROTECTION CT DEP LOBSTER RESOURCE

MONITORING AND ASSESSMENT PROJECT

PENNY ILOWELL CTDEP OLD LYME CT

PHONE 860 4346043

EMAIL PENNVIJOWELLPOSTA

RESEARCH INITIATIVE PROJECTS

MONITORING OF BOTTOM WATER AND SEDIMENT

CONDITIONS AT CRITICAL STATIONS IN WESTERN

LONG ISLAND SOUND

CARM CI CUOINO YALE UNIVERSITY

EMAIL CARMELACUOMOYALEE

COINVESTIGATORS RAYMOND VALENTE SAIC AND

DEREN DOGRU YALE UNIVERSITY

JOSEPH CRIVELLO UNIVERSITY OF CONNECTICUT

PHONE 860 4865415

EMAIL JOSEDHCRIVELLOUCOL

RELATIONSHIP BETWEEN AMERICAN LOBSTER

MORTALITY IN LIS AND PREVAILING WATER

COLUMN CONDITIONS

ROMAN ZAJAC UNIVERSITY OF NEW HAVEN

PHONE 203 9327114

EMAIL RZAJACNEWHAVENEDU

NEW YORK STATE DEPARTMENT OF

ENVIRONMENTAL CONSERVATION NYS DEC
LOBSTER RESOURCE MONITORING AND

ASSESSMENT PROJECT

KIM MCKOWN NYS DEC EAST SETAUKET NY
PHONE 631 4440444

EMAIL KAMCKOWNGWDECSTAT

ROBERT WILSON STONY BROOK UNIVERSITY

PHONE 631 6328689

EMAIL ROBERTWILSONASTONYB
COINVESTIGATORS LAWRENCE SWANSON AND DUANE

WALISER STONY BROOK UNIVERSITY

ENVIRONMENTAL CHANGE IN LIS IN THE RECENT

PAST

JOHAN VAREKAMP WESLEYAN UNIVERSITY

PHONE 860 6852248

EMAIL JVAREKAMPWESLEYANE

COINVESTIGATORS ELLEN THOM AS WESLEYAN

UNIVERSITY MARK ALTABET UNIVERSITY OF

MASSACHUSETTS DARTMOUTH SHERRI COOP BRYN ATHYN

COLLEGE AND MARILYN BUCHHOLTZ TEN BRINK US GEOLOGICAL

SURVEY

EFFECTS OF ENVIRONMENTAL

DISEASE SUSCEPTIBILITY IN

CONTROLLED LABORATORY STORY

RICHARD ROBOHM NOAA FISHERIES LABORATORY MILFORD

CT RETIRED

COPRINCIPAL INVESTIGATOR ANDREW EL DRAXLEI NOAA
FISHERIES HOWARD LABORATORY SANDY HOOK NJ

EMAIL ANDREWDRAXLERNOAA

STRESSORS ON

LOBSTERS

IN ADDITION TO THE DATA COLLECTED DURING INDEPENDENT TRAWL

SURVEYS OF LIS NEW YORK AND CONNECTICUT LOBSTERBIOFOGI STS

COLLECT DATA ON LOBSTERS TRAPPED BY COMMERCIAL

LOBSTERMEN INCLUDING SIZE SEX AND WHETHER OR NOT THE

FEMALES ARE CARRYING EGGS CREDIT CT DEP
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IMMUNOLOGICAL HEALTH OF LOBSTERS ASSAYS

AND APPLICATIONS

ROBERT ANDERSON UNIVERSITY OF MARYLAND

PHONE 410 3267247

EMAIL ANDERSONCHLUMCESED

DEVELOPMENT OF ASSAYS FOR THE EVALUATION

OF IMMUNE FUNCTIONS OF THE AMERICAN

LOBSTER AS TOOL FOR HEALTH ASSESSMENT

SYLVAIN DC GUISE UNIVERSITY OF CONNECTICUT

PHONE 860 4860850

EMAIL SYL VAIN DEGUISEU CONN EDU

COINVESTIGATORS RICHARD FRENCH UNIVERSITY OF

CONNECTICUT AND SALVATORE FRASCA JR UNIVERSITY OF

CONNECTICUT

DEVELOPMENT OF AN ASSAY FOR PHAGOCYTIC

ACTIVITY IN THE IMMUNE SYSTEM OF LOBSTERS

JAN FACTOR SUNY PURCHASE

PHONE 914 2516659

EMAIL JFACTORPURVIDFLPURC

ACUTE EFFECTS OF METHOPRENE ON SURVIVAL

CUTI CU AR OR HO GENESIS AND SHELL

BIOSYNTHESIS IN THE AMERICAN LOBSTER

MICHAEL HORST MERCER UNIVERSITY SCHOOL OF

MEDICINE MACON GA
PHONE 478 3012558

EMAIL HORSTMNMERCENEDU

COINVESTIGATORS ANNA WALKER MERCER UNIVERSITY

THOMAS WILSON COLORADO STATE UNIVERSITY PARS HALL

BUSH UNIVERSITY OF GEORGIA TIMOTLN MILLER

UNIVERSITY OF MAINE ERNEST CHANG UNIVERSITY OF

CALIFORNIA DAVIS AND ROBERT VOGEL MERCER

UNIVERSITY SCHOOL OF MEDICINE

DETERMINATION OF THE TOXICITY AND SUBLETHAL

EFFECTS OF SELECTED PESTICIDES ON THE

AMERICAN LOBSTER

SYLVAIN DC GUISE UNIVERSITY OF CONNECTICUT

PHONE 860 4860850

EMAIL SYL VAINDEGUISEUCONNEDU

COINVESTIGATORS RICHARD FRENCH SALVATORE FRASCA JR

AND CHRISTOPHER PERKINS UNIVERSITY OF CONNECTICUT

HORMONAL RESPONSES OF LOBSTERS TO STRESSES

OF WESTERN LIS

HANS LAUFER UNIVERSITY OF CONNECTICUT

PHONE 860 4864117

EMAIL HANSLAUFERUCONNED

INVESTIGA1URS ERNEST CHANG UNIVERSITY OF

CALIFORNIA RICHARDFRENCH CHRISTOPHER PERKINS AND LANCE

STEWART UNIVERSITY OF CONNECTICUT MICHAEL SYSLO MA
STATE LOBSTER HATCHERY RESEARCH STATION MICHAEL

TLUSTY NEW ENGLAND AQUARIUM AND CHARLES YARISH

UNIVERSITY OF CONNECTICUT

STRESS INDICATORS IN LOBSTERS HORMONES AND

HEAT SHOCK PROTEINS

ERNEST CHANG UNIVERSITY OF CALIFORNIA DAVIS

PHONE 707 8752061

EMAIL ESCHANGUCDAVISEDU

CALCINOSUS IN US LOBSTERS DURING SUMMER
2002

ALISTAIR DOVE CORNELL COLLEGE OF VETERINARY MEDICINE

EMAIL ALISTAIRDOVESTONYHR

COINVESTIGATORS CARL LOBUE NYS DEC AND

PAUL BOWSER CORNELL COLLEGE OF VETERINARY MEDICINE

EFFECTS OF PESTICIDES OF LOBSTER HEALTH TRACE

LEVEL MEASUREMENTS AND TOXICOLOGICAL

ASSESSMENT AT ENVIRONMENTALLY REALISTIC

CONCENTRATIONS

ANNE MCELROY STONY BROOK UNIVERSITY

PHONE 631 6328488

EMAIL ANNEMCELROVSTONYBRO
COINVESTIGATOR BRUCE BROWNAWELL STONY BROOK

UNIVERSITY

BACTERIAL ASSEMBLAGES INVOLVED IN THE

DEVELOPMENT AND PROGRESSION OF SHELL

DISEASE IN THE AMERICAN LOBSTER

ANDREI CHISTOSERDOV UNIVERSITY OF LOUISIANA

PHONE 337 4826748

EMAIL

DCUINVS1IGTCUI ROXANNA SINOLOWITZ MARINE

BIOLOGICAL LABORATORY WOODS HOLE

OLIGONUC1EOTIDEBASED DETECTION

PATHOGENIC PARAMOEHA SPECIES

REBECCA CAST WOODS HOLE OCEANOGRAPHIC

INSTITUTION WOODS HOLE

PHONE 508 2893209

EMAIL RSIWHOLEDIII
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DEVELOPMENT OF POLYMERASE CHAIN REACTION

AND IN SITU HYBRIDIZATIONBASED TESTS FOR

THE SPECIFIC DETECTION OF THE PARAMOEBA

ASSOCIATED WITH EPIZOOTIC LOBSTER MORTALITY

BY DETERMINATION OF THE MOLECULAR

SYSTEMATICS OF THE GENUS PARAMOEBA

SALVATORE FRASCA JR UNIVERSITY OF CONNECTICUT

PHONE 860 4864138

EMAIL SALVATOREFRASCAUCO

COIMESTIGA1CRS RICHARD FRENCH AND SYL VAIN DC GUISE

UNIVERSITY OF CONNECTICUT

PHENOTYPIC AND MOLECULAR IDENTIFICATION OF

ENVIRONMENTAL SPECIMENS OF THE GENUS
PARAMOEBA ASSOCIATED WITH LOBSTER

MORTALITY EVENTS

PAT RICKM GILLEVET GEORGE MASON UNIVERSITY

PHONE 703 9931057

EMAIL GII1EVETIB3GMUEDU

COINVESTIGATORS CHARLES OKELLY BIGELOW

LABORATORY FOR OCEAN SCIENCES AND THOMAS NERAD

AMERICAN TYPE CULTURE COLLECTION MANNASSAS VA

INFECTIVITY OF PARASITIC AMOEBAE IN LOBSTERS

TESTING OF KOCHS POSTULATES

RICHARD ROBOHNI NOAA FISHERIES LABORATORY

MI FORD CT RETIRED

EFFECTS OF TEMPERATURE AND BODY SIZE ON

METABOLIC STRESS IN LIS LOBSTERS

GLENN LOPEZ STONY BROOK UNIVERSITY

PHONE 631 6328660

EMAIL GLENNLOPEZSTONYBRO
COINVESTIGATOR ROBERT CERRATO STONY BROOK

UNIVERSITY

EXPOSURE OF LOBSTERS TO THE VARIED CHEMICAL

AND BIOLOGICAL ENVIRONMENT OF LONG
ISLAND SOUND

ANDREW FL DRAXIER NOAA FISHERIES HOWARD

LABORATORY SANDY HOOK NJ

PHONE 732 8723054

EMAIL ANDREWDRAXIERNOAAG

COINVESTIGATOR ASHOK DESHPANDE AND ANTHONY

PAULSON NOAA FISHERIES HOWARD LABORATORY

APPLICATION OF WATER QUALITY MODELING

TECHNOLOGY TO THE INVESTIGATION OF THE

DECLINE IN LONG ISLAND SOUND LOBSTERS

DURING THE SUMMER OF 1999

ROBIN LANDECK MILLER HYDROQUAL INC MAHWAH NJ

PHONE 2015295151 EXT 7119

EMAIL RMILLERHYDROQUALCO

DESCRIPTION OF TRANSPORT AND DISPERSION

WITHIN LONG ISLAND SOUND DURING AUGUST
AND SEPTEMBER 1999

ROBERT WILSON STONY BROOK UNIVERSITY

PHONE631 6328704

EMAIL ROBERTWILSONSUNYSB
GOAMES1IGATORS LAWRENCE SWANSON AND BRUCE

BROWNAWELL STONY BROOK UNIVERSITY

MAINTENANCE OF PARANIOEBA CULTURE AND

EXPLORATION OF MITOCHONDRIAL CYTOCHROME
GENETIC MARKER

SEN JIE LIN UNIVERSITY OF CONNECTICUT

PHONE 860 4059168

EMAIL SENJIELINUCONNEDU

THE COMPARATIVE PATHOLOGY OF SHELL DISEASE

IN THE AMERICAN AND CARIBBEAN SPINY
LOBSTERS CHARACTERIZATION OF GROSS LIGHT

MICROSCOPIC AND ULTRASTRUCTURAL PATHOLOGY

RICHARD FRENCH UNIVERSITY OF CONNECTICUT

PHONE 860 4865370

EMAIL RICHARDFRENCHUCONN

COINVESTIGATORS ROBERT REEVES FLORIDA STATE

UNIVERSITY SALVATORE FRASCA JR UNIVERSITY OF

CONNECTICUT RICHARD CAWTHORN ATLANTIC VETERINARY

COLLEGE UNIVERSITY OF PRINCE EDWARD ISLAND AND

DONALD LANDERS MILLS TONE ENVIRONMENTAL

LABORATORY WATERFORD CT
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NDERSON RS BEAVEN 2005 IN VITRO ACTIVATION

OF HERNOCYTES FROM THE AMERICAN LOBSTER HORNARUS

ARNERICANUS AS MEASURED BY PRODUCTION OF REACTIVE

OXYGEN SPECIES SHELLFISH RES 243699703

BIGGERS AND LAUFER 2004 IDENTIFICATION OF

JUVENILE HORMONEACTIVE ALKYPHENOLS IN THE LOBSTER

HORNARUS AMERICANUS AND IN MARINE SEDIMENTS BIOL

BULL 206 1324

CHANG 2005 STRESSEDOUT LOBSTERS CRUSTACEAN

HYPERGLYCEMIC HORMONE AND STRESS PROTEINS

INTEGRAT CORN BIOL 454350

CHISTOSERDOV SMOLOWITZ MIRASOL

HSU 2005 CULTUREDEPENDENT CHARACTERIZATION OF

THE MICROBIAL COMMUNITY ASSOCIATED WITH EPIZOOTIC

LESIONS IN THE AMERICAN LOBSTER HORNARUS AMERICANUS

SHELLFISH RES 243 741747

CHISTOSERDOV MIRASOL SMOLOWITZ 2002

CHARACTERIZATION OF MICROBIAL ASSEMBLAGES
INVOLVED IN THE DEVELOPMENT OF SHELL DISEASE IN THE

AMERICAN LOBSTER HORNARUS ARNERICANUS SHELFISH RES

21 410

CRIVELLO LANDERS JR KESER 2005A

THE CONTRIBUTION OF EGGBEARING FEMALE AMERICAN

LOBSTER POPULATIONS TO LOBSTER LARVAE COLLECTED IN

LONG ISLAND SOUND BY COMPARISON OF MICROSATELLITE

ALLELE FREQUENCIES SHELLFISH RES 243 831839

CRIVELLO LANDERS JR KESER 2005B THE

GENETIC STOCK STRUCTURE OF THE AMERICAN LOBSTER

HORNARUS ARNERICANUS IN LONG ISLAND SOUND AND THE

HUDSON CANYON SHELFISH RES 243 841848

GUOMO VALENTE DOGRU 2005 SEASONAL

VARIATIONS IN SEDIMENT AND BOTTOM WATER CHEMISTRY

OF WESTERN LONG ISLAND SOUND IMPLICATIONS FOR

LOBSTER MORTALITY SHELFISH RES 243805814

DE GUISE MARATEA CHANG PERKINS

2005 RESMETHRIN IMMUNOTOXICITY AND ENDOCRINE

DISRUPTING EFFECTS IN THE AMERICAN LOBSTER UPON

EXPERIMENTAL EXPOSURE SHELFISH RES 243 781786

DE GUISE MORSEY MARATEA GOEDKEN

SIDOR ATHERTON 2005 DEVELOPMENT OF ASSAYS TO

EVALUATE CELLULAR IMMUNE FUNCTIONS IN THE AMERICAN

LOBSTEI HORNARUS ARNERICANUS SHELFISH RES 243705
711

DC GUISE MARATEA AND PERKINS 2004

MALATHION IMMUNOTOXICITY IN THE AMERICAN LOBSTER

HORNARUS ARNERICANUS UPON EXPERIMENTAL EXPOSURE

AQUAT TOX 66 419425

DOVE ALLAM POWERS

SOKOLOWSKI 2005 PROLONGED THERMAL STRESS

EXPERIMENT ON THE AMERICAN LOBSTER HORNARUS

AMERICANUS SHELFISH RES 243761765

DOVE LOBUE BOWSER AND POWELL

2004 EXCRETORY CALCINOSIS NEW FATAL DISEASE OF WILD

AMERICAN LOBSTERS DIS AQUAT ORG 58 215221

DRARLER AFJ ROBOHM WIECZOREK

KAPAREIKO PITCHFORD 2005 EFFECT OF HABITAT

BIOGEOCHEMICALS ON SURVIVAL OF LOBSTERS HORNARUS

ARNERICANUS SHELFISH RES 243821824

DRAXLER SHERRELL WIECZOREK

LAVIGNE PAULSON 2005 MANGANESE
CONCENTRATION IN LOBSTER HORNARUS ARNERICANUS GILLS AS

AN INDEX OF EXPOSURE TO REDUCING CONDITIONS IN

WESTERN LONG ISLAND SOUND SHELLFISH RES 243 815

819

FACTOR ORBAN SZAROWSKI LIN

LAROCCA BECKER JACOFFKAPUSTA 2005

METHOD FOR ASSESSING REMOVAL OF FOREIGN PARTICLES

FROM THE BLOOD BY FIXED PHAGOCYTES OF THE AMERICAN

LOBSTER HOMARUS AMERICANUS SHELLFISH RES 243713
717

FIGLET PEEKE SNYDER AND

CHANG 2004 EFFECT OF EGG REMOVAL ON TERRITORIALITY

AMINES AND STRESS INDICATORS IN OVIGEROUS LOBSTERS

HORNARUS ARNERICANUS MAR FRESH BEHAV PHYSIOL 3743

54

HOWELL BENWAY GIANNINI MCKOWN
BURGESS HAYDEN 2005 LONGTERM POPULATION

TRENDS IN AMERICAN LOBSTER HOMARUS ARNERICANUS AND

THEIR RELATION TO TEMPERATURE IN LONG ISLAND SOUND

SHELLFISH RES 243 849857

LAUFER DEMIR BIGGERS 2005 RESPONSE

OF THE AMERICAN LOBSTER TO THE STRESS OF SHELL DISEASE

SHELLFISH RES 243 757760
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LIN ZHANG 2005 ISOLATION OF MITOCHONDRIAL

CYTOCHROME GENE AND DEVELOPMENT OF REALTIME

QUANTITATIVE PCR ASSAY FOR DETECTING NEOPARARNOEBA

AESTUARINA SHELLFISH RES 243 733739

MILLEI WANDS CHYTALO

DAMICO 2005 APPLICATION OF WATER QUALITY

MODELING TECHNOLOGY TO THE INVESTIGATION OF THE

DECLINE IN LONG ISLAND SOUND LOBSTERS HORNARUS

ANIERICANUS DURING THE SUMMER OF 1999 SHELLFISH

RES 243 859864

MULLEN NEVIS OKELLY GAST

FRASCA JR 2005 NUCLEAR SMALLSUBUNIT RIBOSOMAL

RNA GENEBASED CHARACTERIZATION MOLECULAR

PHYLOGENY AND PCR DETECTION OF THE NEOPARARNOEBA

FROM WESTERN LONG ISLAND SOUND LOBSTER SHELLFISH

RES 243 719731

MULLEN RUSSEL TUCKER MARATEA

BURRAGE KOERTING HINKELY PERKINS DC

GUISE FRASCA FRENCH 2004

PARAMOEBIASIS ASSOCIATED MASS MORTALITY OF

AMERICAN LOBSTER HORNARUS ARNERICANUS IN LONG ISLAND

SOUND USA AQ AN HEALTH 16 2938

PEGLAR MT AMARAL ZETTLER ANDERSON

NERAD GILLEVET MULLEN FRASCA JR

SILBERMAN OKELLY 50GM 2003 TWO

NEW SMALLSUBUNIT RIBOSOMAL RNA GENE LINEAGES

WITHIN THE SUBCLASS GYMNAMOEHIA EUKARYOT

MICRO BIOL 50224232

PEARCE BALCOM 2005 THE 1999 LONG ISLAND

SOUND LOBSTER MORTALITY EVENT FINDINGS OF THE

COMPREHENSIVE RESEARCH INITIATIVE SHELLFISH RES

243 691697

ROBOHM DRAXLER WIECZOREK

KAPAREIKO PITCHFORD 2005 EFFECTS OF

ENVIRONMENTAL STRESSORS ON DISEASE SUSCEPTIBILITY

IN AMERICAN LOBSTERS CONTROLLED LABORATORY STUDY

SHELLFISH RES 243 773779

5MOLOYEJTZ AY CHISTOSERDOV HSU 2005

PATHOLOGICAL DESCRIPTION OF EPIZOOTIC SHELL DISEASE

IN THE AMERICAN LOBSTER HORNARUS ARNERICANUS

SHELLFISH RES 243 749756

SMOLOWITZ HSU SUMMERS AND

CHISTOSERDOV 2002 LESIONS ASSOCIATED WITH RECENT

EPIZOOTIC SHELL DISEASE IN HONIARUS ARNERICANUS ON THE

NORTHEAST COAST SHELLFISH RES 21412

SPECS CHANG MYKLES SNYDER
AND CHANG 2003 MOLT CYCLEDEPENDENT
MOLECULAR CHAPERONE AND POLYUBIQUITIN GENE

EXPRESSION IN LOBSTER CELL STRESS CHAPERONES 8258264

SPECS CHANG SNYDEI AND CHANG
2002 THERMAL ACCLIMATION AND STRESS IN THE

AMERICAN LOBSTER HONIARUS ARNERICANUS EQUIVALENT

TEMPERATURE SHIFTS ELICIT UNIQUE GENE EXPRESSION

PATTERNS FOR MOLECULAR CHAPERONES AND UHIQUITIN

CELL STRESS CHAPERONES 797106

SPECS CHANG SNYDER AND CHANG
2002 OSMOTIC INDUCTION OF STRESSRESPONSIVE GENE

EXPRESSION IN THE AMERICAN LOBSTER HORN ARUS

AINERICANUS BIOL BULL 203331337

VALENTE CUOMO 2005 DID MULTIPLE SEDIMENT

ASSOCIATED STRESSORS CONTRIBUTE TO THE 1999 LOBSTER

MASS MORTALITY EVENT IN WESTERN LONG ISLAND SOUND

USA ESTUARIES 284529540

ILALKER BUSH WILSON CHANG MILLER

HORST 2005 METABOLIC EFFECTS OF ACUTE

EXPOSURE TO METHOPRENE IN THE LOBSTER HORNARUS

ARNERICANUS SHELLFISH RES 243 787794

WALKER BUSH PURITZ WILSON CHANG
MILLER HOLLOWAY AND HORST 2005

BIOACCUMULATION AND METABOLIC EFFECTS OF THE

ENDOCRINE DISRUPTOR METHOPRENE IN THE LOBSTER

HOMARUS ARNERICANUS INTEGE CORN BIOL 45118126

VIIECZOREK DRAXLER 2005 METHOD FOR

EXPOSING LOBSTERS TO MULTIPLE SIMULATED HABITAT

HIOGEOCHEMICALS AND TEMPERATURES SHELLFISH RES

243 767771

VLILSON AND SWANSON 2005 PERSPECTIVE

ON BOTTOM WATER TEMPERATURE ANOMALIES IN LONG
ISLAND SOUND DURING THE 1999 LOBSTER MORTALITY

EVENT SHELFISH RES 243 825830

VLILSON CROWLEY BROWNAWELL

SWANSON 2005 SIMULATIONS OF TRANSIENT PESTICIDE

CONCENTRATIONS IN LONG ISLAND SOUND FOR LATE

SUMMER 1999 WITH HIGH RESOLUTION COASTAL

CIRCULATION MODEL SHELLFISH RES 243 865875

ZULKOSKY RUGGIERI TERRACCIANO

BROWNAWELL MCELROY 2005 ACUTE TOXICITY OF

RESMETHRIN MALATHION AND METHOPRENE TO LARVAL

AND JUVENILE AMERICAN LOBSTERS HORNARUS AMERICANUS

AND ANALYSIS OF PESTICIDE LEVELS IN SURFACE WATERS

AFTER SCOURGETM1 ANVILTM AND ALTOSID1 APPLICATION

RES 243 795804

FOR COPIES OF SYMPOSIA MATERIALS OR TO PURCHASE THE JOURNAL OF

SHELFISH RESEARCH SPECIAL ISSUE CONTACT NEW YORK SEA GRANT

ANTOINETTE CLEMETSON AOC5CORNELLEDU OR CONNECTICUT SEA

GRANT NANCY BAICOM NANCY BALCORNUCONN EDIT THETIS
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