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MARMAP SII -- MULTISPECIES -- MIDDLE ATLANTIC BIGHT

Task #88A2P1 (MAC-002)
OBJECTIVES

1. To efficiently and effectively utilize the fishery resources of the
Middle Atlantic.

2. To coordinate and conduct synoptic broad scale groundfish surveys.

3. Develop and deposit all information in a common data bank with other
fishery Centers along the Atlantic Coast.

4. To provide user groups with adequate, accurate and timely fishery

data through the publication of reports and scientific papers.
ABSTRACT

Management decisions concerning our fishery resources must be made
from én adequate'data base. Using standard trawl gear we conduct monthly
surveys in the New York Bight and spring and fall surveys along the Middle
Atlantic to estimate and monitor numbers and distribution of all benthic
fish and selected shellfish species. Cooperative and coordinated surveys
are carried on by Federal and State fishery laboratories both north and
south‘of the Middle Atlantic States. These data are incorporated into a
common data bank accessible to Federal groups and in-house personnei developing
ICNAF, Bilateral and other managerial policies. State agencies, industry
representatives and the public (recreational and conservational interests)

are given requested information.



FISHERY ANALYSIS —-- MIDDLE ATLANTIC SPORTFISH

Task #88F9P4 (MAC-005)

OBJECTIVES

Develop source information of the recreational harvest of sportfish
in the Middle Atlantic with the goal of fulfilling the management of these
stocks. Effort is directed to determining:

a) extent of the fishery and its distribution

b) biological characteristics of the catch

¢) estimation of the size of harvest.

Information on the effort, stock and stock size of landings will provide
a basis for estimating present and future status of stocks and to judge

what conservation measures are needed and feasible.

ABSTRACT

Fishery Analysis of Middle Atlantic Sportfish is determining appropriate
sampling strategies. First efforts were directed to a single port analysis
at Ocean City, Md. as a pilot study. Elements of the survey include
distribution of the various sportfish components, i.e. bay, ocean, shore,
boat by subareas, estimation of fishing effort from boat and airplane counts
and interviews. Biological characteristics of the catch of both sportfish
and commercial harvest im the area are regularly made to determine any
differences in the exploited stock and describe the competitive aspects in
the various fisheries. Samples are being summarized on a monthly basis and

computer programs written for appropriate data processing.



ABSTRACT (FY 76 INCREASE)

The 40K increase of FY 76 permits development of a sportfish'biometric
sub-project. This will allow appropriate programs to be written for
analysis of the survey data and accommodate the new survey drea along the
New Jersey coast. Some development of management information for target

stocks of the Middle Atlantic Bight incorporating a sportfish emphasis will

begin.
ABSTRACT (FY 77 INCREASE)

A 100K increase in FY 77 will allow a modest expansion of biometric
capabilities and increase our geographic coverage for sportfish catch/effort
data through State/Federal or other contracts. We anticipate breaking out
a population dynamics task in 1978 to emphasize commercial/recreational
impacts of the Middle Atlantic Bight fishery resource as our information

base increases from pilot studies.



BEHAVIOR OF FISHES UNDER ENVIRONMENTAL STRESS
Task #88C2P1 (MAC-006)

OBJECTIVES
1. Determine normal patterns of behavior of marine fishes and
compare with stress induced change(s) in behavior to assess impact of
selected contaminants on a variety of finfish.
2. Report these results to the scientific community so that the
data can be used by the scientific community and managers responsible

for living marine resources.

ABSTRACT

The principal aim of this task is to define normal environmental
requirements of various species of marine fish by studying the behavior
and related life habits in both the field and laboratory. The norms
which are established will then be employed directly in the design of
experiments to assess and predict effects of selected environmental
modifications which may be potentially stressful to marine species.
Studies in the field will center on defining feeding habits, habitat
requirements, and inter- and intraspecific relationships of winter
flounder, tautog and cunner. Studies under controlled laboratory
conditions will measure the effect of selected contaminant stresses on
activity, feeding, schooling, reproduction and the various mediatory

sensory modalities in tautog, cunner, hake, weakfish and bluefish.



IMPACT OF ENVIRONMENTAL CHANGE, MIDDLE ATLANTIC
Task #88C2P2 (MAC-007)

OBJECTIVES

1. Establish environmental baselines, especially for sediments and
benthic macrofauna, in Raritan Bay, Long Island Sound, the New Jersey
Coast and portions of the Baltimore Canyon Trough.

2. Periodically reoccupy selected stations in all survey areas to
determine impacts of natural and man-induced environmental change upon
the baseline characterizations. Especially interested in effects of oil
exploration and mining activity on the benthos of Jersey Coast and Baltimore
Canyon Trough.

3. Determine relationships among sediments, heavy metals and macrofauna,
using advanced data analyses techniques (most pertinent to Raritaanay
studies).

4. Investigate relationships among benthic species, and effects of

contaminants on community structure (Long Island Sound).

ABSTRACT
Environmental baseline surveys of sediments, benthic macrofauna and
a number of water column parameters have been completed for Raritan Bay,
Long Island Sound, the New Jersey Coast and portions of the Baltimore
Canyon Trough. Data from the latter two surveys are combined for sub-
sequent determination of impacts of o0il exploration activities. 1In
Raritan Bay, advanced data analysis techniques are being employed to

determine relationships among sediments, heavy metals and macrofauna.



IMPACT OF ENVIRONMENTAL CHANGE, MIDDLE ATLANTIC
Task #88C2P2 (MAC-007)

The Long Island Sound project is investigating relationships among benthic
i species and contaminant effects on community structure. Periodic

reoccupation of selected stations is projected for all survey areas to

JRI——

measure temporal changes from the established baselines.
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BIOCHEMICAIL MODELING, MIDDLE ATLANTIC
Task #88C2P3 (MAC-008)

OBJECTIVES

1. Measure concentrations of metals and organics in coastal and
estuarine waters and determine their forms and interactions, including
ionic, chelation, adsorption and other binding characteristics. Inves-
tigate cycling of these materials between water, suspended particulates,
and benthic sediments.

2. Investigate effects of metals and metal-organics, in various
forms, on physioloéical and biochemical systems in marine aniﬁals,
particularly on crucial enzyme systems such as those involwved in osmo-
regulation, respiration, and metabolism. A

3. Develop Models incorpqrating information on metal-organic
interactions, cycling in the marine environment, as well as effects 5}
these contaminants on living marine resources. The models should provide

a generalized understanding such that they can be used in prediction

and accessment for managing and protecting the marine fisheries.

ABSTRACT
The Biochemical Modeling Investigation has two principal thrusts:
The first is to understand the roles of contaminant metals and organics,
and their interactions, in coastal waters and estuaries crucial to the
survival and maintenance of the marine fisheries; concentrations of
metals, in the water colunm?are being measured using extremely sensitive

instrumentation and the relationships of the entrained metals to bottom



BIOCHEMICAL MODELING, MIDDLE ATLANTIC
Task #88C2P3 (MAC-008)

sediments and suspended materials are under investigation. The second
phase of the investigation is to develop an understanding, and to
model, impacts of contaminants on specific physiological and biochemical
systems. At the present time the investigation concentrates on the
impact of contaminants on the all important enzyme systems of brachyuran
crabs which have an importance in the commercial fisheries as well as
serving as elements of the food chains culminating in the demersal fin-
fishes.

The Investigation interface closely with Experimental Biology,
Environmental Chemistry and benthic ecology and seabed oxygen consumption
tasks designed to provide laboratory and field data on the impact of

contaminants on living marine resources.



ENVIRONMENTAL MICROBIOLOGY AND CHEMISTRY, MIDDLE ATLANTIC
Task #88C2P4 (MAC-009)

OBJECTIVES

1. To understand the distribution and abundance of Brgan;c and
inorganic contaminants in the Middle Atlantic Bight relative to the sources
of pollution.

2. To understand the distribution and abundance of indicator and
pathogenic microorganisms in the Middle Atlantic Bight relative to sources
of pollution.

3. To understand the impact, individually and synergistically, of
contaminants and microorganisms on living marine resources including fin-
fish and shellfish as well as their food chain organisms.

4. To develop first order models based on the distribution and
abundance of contaminants and microorganisms useful in assessing the impact
of ocean pollution and dumping in the Middle Atlantic Bight and contiguous
waters including Long Island Sound.

5. To cooperate with other Center investigations involved with

laboratory and field studies of fish diseases and the impact of contaminants

on living marine resources.

ABSTRACT
The present task is concerned with the effects of man induced pollution,
both chemical and microbial, on living marine resources and their environment.
Various microbial species and chemicals have been identified in regards to

diseases of the fisheries, food poisoning outbreaks, restricted use of the



ENVIRONMENTAL MICROBIOLOGY AND CHEMISTRY, MIDDLE ATLANTIC
Task #88C2P4 (MAC-009)

resource due to contamination and limitation on the use of the environment
for recreation. The object of the task is to determine the presence of
pollutant chemicals and disease producing microbes, their persistence in
the environment, their cycling through food chain mechanisms and the pos-
sible inter-related microbial and chemical effects which act to the detri-
ment of marine animals, their habitat and the use of the resource. The
Environmental Microbiology and Chemistry Investigation consists of two
subtasks, Microbiology and Chemistry.

The principal objective of the Microbiology subtask in regards to
coastal contamination is to ascertain the degree of fecal contamination
and presence of pathogens in sediments of the Middle Atlantic Coastal
Waters in order to determine the potential presence of disease producing
organisms which may induce diseases in marine animals or by contamination
result in restricted use of the resource.

The objective of the Chemistry subtask is to determine the levels of
elemental metal contamination (Ag, Ar, Cd, Cr, Cu, Hg, Mn, Ni, Pb, Zn) in
the many animal species, water and sediments of the fisheries environment
and food chain organisms. In addition to obtaining baseline levels of the
chemicals in the marine environment, the Chemistry subtask has been working
with the Physiological Effects of Pollutants Stress task in determining the
uptake and distribution of select heavy metals in several marine animals
under controlled laboratory exposures. Finally, the subtask is preparing
for hydrocarbon studies which will require additional funds to complete the

proposed research.

~10~



PHYSIOLOGICAL EFFECTS OF POLLUTANT STRESS
Task #B8C2P3 (MAC-015)
OBJECTIVES

1. Determine the lethal effects of a variety of heavy metals, indi-
vidually and in combination, on the embryonic and larval stages of
some mollusks and crustaceans in acute static systems.

2. Determine the long~term sublethal effects of exposure to a variety
of heavy metals on the larval, juvenile and adult stages of mollusks,
crustaceans and finfish in chronic, long-term exposure systems.

3. Define the physiological and biochemical pathways affected and
relate them to the metabolic disorders, which result in death or

permanent damage to the living marine organism.

ABSTRACT

To provide a basis for environmental management it is necessary to
establish the precise levels of pollutants that cause mortalities of our
living marine resources, as well as the physiological damage caused by
sublethal levels of pollutants on the entire life cycle of these resources.
Exposure to sublethal levels of pollutants may limit or alter their de-
velopment, growth, reproduction, metabolism, or other physiological and
biochemical processes. This tésk will examine in the laboratory, using
physiological and biochemical techniques, a selected group of marine
animals common to the mid-Atlantic Bight and determine the effects of

pollutants on their nomal life functions.

~11-~



LIFE STUDIES: COMPARATIVE PATHOLOGY
Task #88C2Q2 (MAC-016)
OBJECTIVES

1. Understand and apply knowledge on the mechanisms and effects of
disease toward the better management of fishery resources as well
as the habitats they occupy.

2. Continue the program of histologic, diagnostic, and pathologic
services to effectively assist Federal, State, university and
private laboratories in the U. S. and abroad in understanding
causes of mortalities and abnormalities in fishery resources.

3. To prevent the dissemination of diseases and noxious pests
resulting from the indiscriminate or careless transfer of
marine poikilotherms from disease enzootic to "disease free"

locations.

ABSTRACT

Infectious and noninfectious diseases (including pollution effects)
are paramount factors that limit the abundance, distribution, and avail-
ability of marine fish, crustaceans, and mollusks. The application of
knowledge on the mechanisms and effects of disease, therefore, is
fundamental for the successful management of fishery resources and the
habitats they occupy. In this task, approaches to the study of marine
diseases are primarily observational and are directed toward comparative

histology, cytology, and epizootiology. Normal and abnormal organs,

-12~



tissues, and cells are studied intensively. Light and electron micros-
copy are used to describe pathologic conditions that may have been
induced experimentally, found in nature in animals from diverse habitats,
or found in agquacultured animals. Normal and pathologic conditions

and micropathogen activities are defined and described quantitatively

and gqualitatively and infectious agents and microparasites are character-

ized and identified.

-13-



DISEASE AND ENVIRONMENTAL STRESS
Task #88C2P9 (MAC-017)
OBJECTIVES

1. Understand the actions and interactions of infectious and non-
infectious disease (including pollution effects) as causes of
"natural" fish and shellfish mortality (i.e., nonfishing mortality)
in stressed fishery habitats.

2. Establish qualitative and quantitative pathologic effects, ab-
normalities, and mortalities on wild, captive, and laboratory
held fishery resources, resulting from exposure or challenges to
biotic and abiotic disease agents.

3. Establish a Registry of Marine Pathology that will serve as a
central reference collection of c¢linical, illustrative, and
published material related to diseases of marine and estuarine

vertebrate and invertebrate poikilotherms.

ABSTRACT
Susceptibility of marine aquatic poikilotherms to disease and other
factors which induce mortality is directly related to and influenced by
environmental changes and the concomitant stresses to which the animals
are exposed. Studies in this task, therefore, are directed toward under-
standing the pathologic effects on marine animals resulting from natural
and man~induced changes to marine ecosystems (such as habitat modification

or destruction and multiple use of the marine environment for energy

-14-



related programs, recreational activities, ocean waste disposal, and
shipping and dredging activities). Field and laboratory studies are
designed to establish causes of mortalities, abnormalities, and tissue
and cellular pathoses (anatomical, physiological, and biochemical).

The task also includes implementation of the Registry of Marine Pathology
(ROMP) that will serve as a central reference collection of clinical
illustrative and published material related to diseases of marine and

estuarine vertebrate and invertebrate poikilotherms.

_15_



MARMAP SI ~-- BIOLOGICAL ASSESSMENT

Task #88A2P2 (MAC-053)
OBJECTIVES

1. Relate yearly fluctuations in abundance and distribution of larval
fishes to environmental conditions and to adult spawning populations
in the Middle Atlantic Bight.

2. Describe dispersal patterns of larvae from studies of diurnal movements
and how they are affected by photoperiod, circulation, depth, temperature,
salinity, seasonal thermocline and available food densities.

3. Maintain data management system to acquire, process and store information
to support assessment research.

4. Provide outputs to user groups.
ABSTRACT

As part of the MACFC's Resource Assessment Investigations, information
on the early life history of coastal fishes is compiled from coastal surveys
and from studies designed to investigate the diurnal movements of young fishes.
Using standard MARMAP gear énd sampling procedures, semi-annual surveys of
fish eggs and larvae are conducted in conjunction with finfish assessment
surveys to monitor fluctuations in abundance and distribution. Concomitant
measurements of the marine enviromment are recorded, incorporated with
pertinent data from other sources, and integrated with all available biological
data (historical and current) to evaluate the role of the environment in the
transport and distribution of young fishes and to ascertain the environmental
needs of specific fishes. Studies of diurnal movements provide data on

associations of larval fishes to photoperiod, depth, temperature, salinity,

and seasonal thermocline. A data management system is maintained to acquire,

-16-



process and store information needed to support assessment research and

to provide outputs to user groups.

-17-
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29, STATEMENT OF NEED

A,

Page 3 of 19
MAC-055-77-1IE-R

The NMFS goal that best summarizes the need for this task is, '"Determine
the impact of environmental change in the Middle Atlantic Region' (Goal
IV, Subgoal A, Objective 9, in memo from Mr. Schoning dated September 30,

1974,

This task also contributes to several NMFS goals pertaining to the en-
vironment that were promulgated on September 15, 1973, and to several
reiterations and interpretations of them provided subsequently by

Mr, Schoning, Dr., Hutton, Dr. Royce, and David Wallace, as referenced

below:

NMFS GOALS, OBJECTIVES, SUBOBJECTIVES

Dated September 15, 1973

Goal II, Objective C, Subobjectives 1 and &
Goal 1V, Objective A, Subobjectives 1 and 5

MEMO FROM MR. SCHONING
Dated September 30, 1974

Goal 1V, Subgoal A, Objective 9
Goal 1V, Subgoal D

MEMO FROM DR. HUTTON TO DR. ROYCE
Dated October 7, 1974

Repopulation rates after ocean dumping of wastes

MEMO FROM DR. ROYCE
Dated November 27, 1974

Goal 1V, Subgoal A, Environmental Investigations

MEMO FROM MR. SCHONING
Dated November 13, 1974

Habitat Protection

STATEMENT BY DAVID H. WALLACE BEFORE THE SENATE COMMERCE COMMITTEE,
SUBCOMMITTEE, SUBCOMMITTEE ON OCFANS AND ATMOSPHERE RE NOAA'S ACTIVITIES
UNDER THE MARINE PROTECTION, RESFARCH, AND SANCTUARIES ACT OF 1972

(PoLo 92'532) ©

1) a. Statement of Problem

Coastal waters of the continental shelf from Montauk Point,
New York, to Cape May, New Jersey (The New York Bight), have
supported substantial fisheries from Colonial times to the
present. Landings of commercial fish and shellfish in 1974
totalled about 91 thousand metric tons valued at $42 million
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and recreational fishermen spent an estimated $250 million,
The historical records of the fisheries documents an un-
mistakable decline in nearly all cases, due not so much to
mismanagement as to the absence of effective management
(McHugh, 1972 and unpublished manuscript on fisheries of
the New York Bight). One contributory reason is the paucity
of information on the effect of man-induced environmental
changes on marine fishery resources. The human population
of about 20 million people, some 17 million of whom live in
metropolitan New York City alone, is the most concentrated
in North America, Water and sediment quality are markedly

- degraded by the disposal of human and industrial wastes.,

At and near offshore dump sites of sewage sludge and dredge
spoil, the distribution and abundance of benthic macro-
invertebrates is markedly altered, and evidance exists of
avoidance of these areas by demersal fish and crustaceans.
Known pathological conditions include fin rot of fishes;
exoskeletel erosion of lobsters, crabs, and shrimps; a
"black gill" disease in crustaceans; and chromosomal aber-
rations in the pelagic eggs of fishes. NOAA's response is
The Marine EcoSystems Analysis Program (MESA), New York Bight
Project, which provides a multi-disciplined approach to
understanding the biological and physical processes at work

~in the bight with emphasis on how man-induced environmental

changes affect naturally-occurring processes., The project
began in 1973 and is scheduled to continue through 1980,

Users of MESA-generated information meet formally at least
once a year in a 'Central Committee'" and in three supporting
panels. The four groups and their representation follow:

Central Committee -- The MESA New York Bight Advisory Central
Committee collects, analyzes, and synthesizes information on
the needs and uses for marine ecosystem information in the
Bight, on scientific and technical efforts in and related to
the Bight, and on the concerns and views of citizens and in-
dustrial organizations regarding the Bight,

Membership includes:

NOAA MESA New York Bight Project Manager, Chairman
Environmental Protection Agency

Army Corps of Engineers

Department of Interior

New Jersey Dept. of Environmental Protection

New York (State) Dept. of Environmental Conservation
Interstate Sanitation Commission

New York (City) Department of Water Resources

Information Users Panel ~-- The Information Users Panel advises

the Committee on the needs and uses for marine ecosystem
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information by Federal, state regional and local organizations
which must make decisions, establish policies, or enforce de-
cisions on matters affecting the Bight marine ecosystems and
on the relevancy of Project plans and operations to such
organizations,

Membership includes:

NOAA, Chairman

Environmental Protection Agency

Army Corps of Engineers

U. S, Coast Guard

Department of the Interior

Atomic Energy Commission

Health, Education and Welfare

Food and Drug Administration

New Jersey Dept. of Environmental Protection
New York (State) Dept, of Environmental Conservation
Interstate Sanitation Commission

New York (City) Department of Water Resources
Nassau-Suffolk (N. Y.) Regional Planning Board
Port of New York and New Jersey Authority

New York State Assembly Scientific Staff

Scientific and Technical Panel -- The Scientific and Technical
Panel advises the Committee on the interrelationships between
fields of research and investigation, on the coordination and
merit of scientific and technical efforts, and on the common
data, information, and operational requirements of such efforts,

Membership includes:

NOAA, Chairman

Environmental Protection Agency

Army Corps of Engineers

New York (State) Dept. of Environmental Conservation
Interstate Sanitation Commission

New York (City) Department of Water Resources

New York Ocean Sciences Laboratory

New York Sea Grant

Woods Hole Oceanography Institution

Lamont-Doherty Geological Observatory of Columbia Univ.
Atomic Energy Commission

Citizen and Industrial Panel -- The final panel, the Citizen
and Industrial Panel, advises the Committee on participation
by key citizen organizations concerned with conservation,
protection, and uses of the New York Bight and of businesses
which depend on the Bight for their business endeavors.,

Membership includes:

-24-~



Page 8 of 19
MAC-055-77-IE-R

NOAA, Chairman

American Institute of Merchant Shipping
American Petroleum Institute
Environmental Defense Fund

League of Women Voters

Long Island Envirommental Council
National Boatman's Alliance

Sierra Club

Public Service (Gas and Electricity)
Consolidated Edison Co. of New York
Sport Fish Institute

Long Island Fishermen's Association

A, 1) ¢, MESA-generated information can obviously contribute directly to
Objective IV A-9, '"Determine the impact of environmental change
in the Middle Atlantic Region'., The MESA investigators are
aware of other studies both within and outside the MESA program
and cooperate with other investigators as much as possible,

The coverage is such that knowledge gained in the New York
area will be applicable to similar environments and impacts
throughout and perhaps beyond the Middle Atlantic Region.

The results of MESA research also apply to the many future
coastal development schemes that are receiving serious con-
sideration in The New York Bight, including offshore drilling,
deep-water ports, offshore islands, new refineries, petro-
chemical complexes, and floating nuclear power plants., The
Middle Atlantic Coastal Fisheries Center (MACFC) recently
submitted lengthy documents to the MESA-N.Y. Bight Project
office which are inputs to the environmental impact state-
ments being prepared by EPA on the proposal to move New York's
ocean dump sites farther offshore (MACFC Informal Reports

66 and 72a).

), ACTIVITY PLAN

A. SUBTASK: ANALYSTS OF EXISTING NEW YORK BIGHT APEX BENTHIC SAMPLES
AND DATA -

Five cruises have been made to standard MESA-N.Y. Bight apex stations
on a quarterly basis (MACFC 1975a and b -- see back-up documentation).
Five replicate grab samples were collected at each standard MESA-N.Y.
Bight apex station. The first grab samples taken at each of the first
64 stations (stations 1-64) occupied in August 1973 and August 1974
have been sorted and identified and the data are being entered into
the Center's ADP system using the MESA format adopted for benthic
macrofaunal data.

All grab samples were taken at stations located with the RAYDIST

navigational system which should elminate one of the principal
problems noted by Frankenburg and Leiper (1975}, that of inaccurate
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station location as a source of possible error in sampling benthic
assemblages. The objectives of the proposed research are:

(1) To sort and identify the first grab samples taken at standard
MESA sampling stations during cruises held in (a) October
1973 (second quarterly cruise), (b) January 1974 (third
quarterly cruise), and (c¢) March 1974 (fourth quarterly cruise).,

(2) To expedite the analyses of sediments that were collected
concomitantly with the benthic macrofauna, for standard
geological characteristics and heavy metal burdens. Priority
for sorting and identification will be given to the January
1974 cruise, '

‘The data resulting from the foregoing operations, along with similar

data from the August 1973 (first quarterly cruise) and August 1974
(fifth quarterly cruise) cruises, will be subjected to statistical
treatment using the Center ADP office and services., Center personnel
will use the resulting relationships, derived from cluster analyses
and other statistical treatment, to define sampling strata.

As sampling strata, defined on the basis of two or more sets of benthic
cruise data, are developed, additional samples (replicates) collected
from particular stations occupied during specific cruises will be
sorted and identified and used to define the internal consistency of
faunal and geological characteristics of a sampling strata. As stated
in MACFC (1975a) this procedure should greatly reduce the number of
stations required in future monitoring studies in the New York Bight
apex and it should provide the data necessary to map within relatively
more narrow confidence limits, the distribution and abundance of
benthic macrofaunal assemblages in the Bight,

A1l data from the Bight apex will be considered in light of the var-
iation noted in replicate samples collected at defined stations during
the so-called "Reconnaissance Cruise" of 5-14 June, 1973. Bight-apex
benthic data will also be compared with those data presently being
developed for stations on the outer shelf, specifically at the EPA-
designated interim alternate disposal sites.

SUBTASK: ABNORMALITIES IN FISH AND SHELLFISH WHICH MAY BE ASSOCIATED
WITH OCEAN DUMPING

Recent studies by the Middle Atlantic Coastal Fisheries Center have dis-
closed significantly higher incidence and prevalences of "fin-rot" disease
conditions in winter flounder from the apex of the New York Bight than
from areas outside of the apex. These observations, although important

in themselves, pose additional questions for which we propose to find
answers., In addition, we have consistently observed so-called "black
gill' disease in crustaceans from the apex, Thisobservation also

suggests further investigation,
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Fin-Rot Disease

Induction: Based on the higher prevalence of fin rot disease

in winter flounder (P.seudopleuronectes americanus) from the

New York Bight apex, it has been hypothesized that some biologic
or abiologic factors within the apex initiate the disease., We
propose to conduct field and laboratory studies to determine
whether the degraded areas of the apex can induce fin rot disease
in winter and summer flounder (Paralichthys dentatus).

Research Plan for FY 1976:

1, Entrapment studies with winter flounder in sewage sludge area

a. Holding traps of appropriate size (5 x 4 x 2 feet) will
be constructed for placement within the sewage sludge
area of the New York Bight apex (coordinates provided
by NOAA-AOML: 40°26,0'N, 73°47,5'W) and a control area
on the south shore of eastern Long Island,

b. Buoys provided by the MESA project office to locate
submerged fish traps will be rigged for placement in
the Bight apex and the control area.

co Long lines containing 2-3 cages with 5-10 winter flounder
in each cage measuring no greater than 20 cm (2% years)
will be placed in the designated sludge area and control
area for from 1-4 weeks during the summer, fall, and
winter of FY 76,

d., At the time of retrieval of the traps, the winter flounder
will be examined for the presence of fin rot, Tissues
from diseased fish will be fixed for histopathologic
examination, The traps will be replenished with ad-
ditional fish and returned to the sélected sewage
-sludge site,

e. Water temperature, salinity, and a bottom sediment samples
will be obtained each time the traps are placed at the
sewage sludge site,

Fin rot incidence in summer flounder from Sandy Hook Bay and
Great Bay, N, J.

1., Monthly trawl cruises to Sandy Hook Bay utilizing R/V
Delaware II, R/V Xiphias, and R/V Rorqual will be con-
ducted from July-November of FY/76 to determine the
incidence of fin rot disease in summer flounder.

2; Monthly trawl cruises to Great Bay, N. J;,,utilizing
charter vessels will be conducted from July-November of
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FY/76 to determine if the incidence of fin rot disease in
summer flounder.

3, Data will be examined statistically to determine if the in-
cidence of fin rot disease in summer flounder (from July-
November) is higher in Sandy Hook Bay than in Great Bay.,

4, A trawl cruise utilizing the R/V Delaware II will be con-
ducted during November offshore at 60 fathoms to determine
fin rot disease prevalence in summer flounder which have
summered in the New York Bight apex.

B. 3) a. Progression and Contagion: It is not known conclusively whether
lesions of flounder with fin rot disease ultimately resolve or
progress causing the death of the animal or whether disease can
be transmitted from fish to fish, We propose to conduct lab-
oratory studies to determine disease progression and contagion.

Research Plan for FY 1976

1., Histologic and cytologic studies of normal and fin rot
flounder epidermis

a, Fin and somatic epidermis of two flounder species in
which fin rot disease is prevalent (winter, summer
flounder) and one in which the disease is very rarely
observed (windowpane flounder, Scopthalthus aquosus)
will be examined cytologically and histologically.

b, Five to ten fish of each species of flounder will be
sacrificed and tissues removed for histologic and
cytologic study.

¢, The thickness and structure of the epidermis and the
number of mucus cells will be determined employing
stains such as H & E, PAS, and Mallory trichrome.

d. Selected epidermal tissues will be examined with trans-
mission and electron microscopy. The normal epidermis
and the epidermis of fish with fin rot will be described,

B, 4) a. Fin rot disease progression in laboratory-held winter and summer
flounder

l. Four large 4 x &4 foot, fiberglassed plywood aquaria will be
constructed for holding winter and summer flounder in the
laboratory,

2, Periodic collections of winter and summer flounder with

acute fin rot disease will be made in Sandy Hook/Raritan
Bay during the summer of FY 76,
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3, Diseased fish (one fish/aquarium) will be placed in aquaria
containing sand bottom and provided with running seawater,

4, All fish will be examined daily for disease progression and/or
mortality and periodically photographed.

5. Selected fish tissues will be removed and fixed for histo-
pathologic examination,

B, 5) a, Contagion in laboratory-held winter and summer flounder

1, Four apparently healthy and one fin rot diseased winter or
summer flounders will be placed in a 4 x 4 aquarium with a
sand bottom and provided with running seawater., Three other
similar aquaria will contain 3 and 2, 2 and 3, and 1 and 4
healthy and disease (respectively) flounders.,

2, All fish will be examined daily to determine if previously
healthy flounders contract fin rot disease.

3., Selected fish tissues will be removed and fixed for histo-
pathologic examination.

B, 6) a., Fin rot disease in pelagic fish from pound and Fyke nets in
Sandy Hook/Raritan Bay

1. Commercial landings of pelagic fishes will be examined for
fin rot disease dockside at the Belford, N, J., Fisherman's
Cooperative,

2, Appropriate subsamples of the commercial catch will be
examined during the spring, summer, and fall season,

3. Fin rot disease prevalence will be collated by season,
species, and trap location,

B. 7) a. Invertebrate Disease

In addition to fin rot in demersal finfish, a number of abnor-
malities have been observed in crustaceans of the New York
Bight, Exoskeletel erosion in lobsters and shrimps has been
observed and reported. More recently a syndrome known as
"black gill" disease has been observed in crabs of the Bight
apex., Because this may prove to be-an important factor in
crab mortalities, a study of the syndrome is warranted.

Research Plan for FY 1976:

1. Periodic cruises (to augment collections made to date) to
obtain crabs (Cancer irroratus) will be made to pre-
determined sample locations in the New York Bight. Pre-
valences of black gill disease will be determined and
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and histology of normal and diseased animals will be described.
These observations should last for a period of at least one
year,

2, Parasites and epibionts associated with black gill disease
in selected crustacean species will be examined, Prevalence
data and descriptions of fauna associated with black gill
disease will be made,

SUBTASK: ENVIRONMENTALLY - INDUCED MUTAGENESIS IN MARINE FISH

Background: Some marine contaminants such as heavy .metals and certain
pesticides may be mutagenic, Recent work at the Milford laboratory of
the Middle Atlantic Coastal Fisheries Center has shown that silver and
cadmium have chromosome breaking and general radiomimetic effects on

the chromosomes and cell division apparatus of the oyster., This was
true with both chronic and acute exposures., Damage was still detectable
at doses well below those which fail to have a lethal effect on the
first stage larvae, Though only limited work has been done, it appears,
on the basis of radiation research, that fish eggs are several orders
more genetically sensitive than are eggs of invertebrates, Eggs of

fish probably approach mammalian eggs in such sensitivity. Dominant
lethal mutations induced in naked, unprotected pelagic fish eggs
completing critical early cleavage divisions in a polluted environment
could affect any spawning season's recruitment into the fisheries.
Rarely should such eggs survive through the larval stages. Semi-dominant
lethals could reduce vigor of the adult. Dominant lethal mutations are
known to be accompanied by gross chromosome aberrations. Radiation

and chemicals which break chromosomes very often induce a whole series
of less specific effects on the chromosome apparatus of the dividing
cells which lead to genetic disarray at the cellular level. In turn,
simple cyto-toxic chemicals can cause disorderly distribution (and
breakage too) of chromosomes, with genetic imbalance - often lethal -
the result, It is difficult to suppose that such genetic aberrations
would not reduce recruitment into the fisheries or produce an adverse
effect on the vitality of individuals, resulting in greater mortality
due to predation.

Working with fish eggs provided by the May 1974 Westward cruise,
procedures were elaborated for studying the chromosomes and mitoses

of fish embryos and early stage larvae from peuston and bongo net
samples limited analysis o 17 sample stations in the New York Bight
has shown that cyto-genetic abnormalities, similar to those that can
be experimentally induced by recognized mutagens, do occur in eggs
collected in the New York Bight, Furthermore, they occur at a very
significant level. There is station variation. The full significance
of this work to the fisheries, and its meaning in terms of the state
of the marine environmat can be determined only by further work., It
seems that never before have the chromosomes and division apparatus
been observed in blastodiscs of fish eggs directly out of the neuston.
The Russian radio-ecologist Polikarpov has expounded on the importance
of studies on the hypo-nueston, However, his group, the only other
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one engaged in mutation studies on fish eggs, has used only experi-
mentally spawned radionuclide-treated eggs.

General Research Plan: The longer-term objectives of this research are:

1. Determine whether there are more gross chromosomal aberrations
(more indications of genetic damage) in fish eggs and early larvae
collected from the heavily contaminated New York Bight apex than
in eggs and early larvae collected from less contaminated ocean
areas,

2, Determine experimentally which chromosomal aberrations are lethal
to eggs and larvae of selected species; relate these to abnor-
malities found in samples collected in the New York Bight apex;
and determine the impact of these abnormalities on fish populations.

3. Determine experimentally the ability of contaminant chemicals
commonly found in the New York Bight apex to produce the chromosomal
aberrations found in field samples from that area.

A research program of four years duration is considered necessary to
provide information relevant to these objectives, with the first
year's emphasis totally on objective (1), A longer narrative de-
scription ?f a four-year program is included as an appendix to this
proposalgL Such a program would depend heavily on insights gained
during the first year's study.,

Research Plan for FY 1976:

j

l. Additional samples from the 1974 Westward cruise will be examined
cytogenetically, emphasizing mackerel eggs and early larvae.,
Study of these samples will lead to establishment of an analytical
methodology for this new area of research. K

2, Samples taken in 1966 and 1967 during extensive synoptic egg and
larval surveys conducted by the then Sandy Hook Marine Laboratory
(now a component of this Center) will be examined cytogenetically
concentrating on already identified eggs and early larvae of
mackerel, summer flounder, and silver hake, Samples from transects
nearest the apex will be compared with those from the transects
remote from the apex.

3. An early spring 1976 cruise of 5 days will be carried out to obtain
eggs and early larvae (emphasizing mackerel) for further comparison
of apex levels of chromosomal aberrations with those from areas
outside the apex,

l/Appendix not included with TDP, See note in Section 27 -- Out
Year Comments.
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31, TASK OUTPUTS AND BENEFITS

A, SUBTASK: ANALYSIS OF EXISTING NEW YORK BIGHT APEX BENTHIC SAMPLES
AND DATA

A 1) 'a, A technical report concerned with the benthic macrofaunal
species distribution and abundance for each set of data
resulting from the workup of each of these quarterly
cruises (three).

2) a. SYMAP presentations of sampling strata (as defined by cluster
analyses, and similar statistical treatment and by two or
more sets of cruise data).

3) a., Multivariate analyses of the macrofaunal data on a seasonal
basis in relation to existing physical/chemical parameters
as per programs used by Drs. Rozette and Saila,

4) a, SYMAP presentations of benthic macrofaunal data including
numbers of individuals/station, number of taxa (>1.0 mm)/
station, species diversity at given stations, and distri-
bution patterns of dominant species,

5) a. A detailed comparison of data from all five quarterly
cruises to determine seasonal variation in major and minor
constituents of benthic assemblages in the Bight apex.

Trimester progress reports and technical data reports will be made on
appropriately scheduled intervals and a final report will be available
at the end of one year's research,

B, SUBTASK: ABNORMALITIES IN FISH AND SHELLFISH WHICH MAY BE ASSOCIATED
WITH OCEAN DUMPING

B, 1) a. Results of observations will be prepared for scientific
publication within six months following completion of the
study,

2) a. Three trimester reports will be submitted during the 12
month course of study.,

C. SUBTASK: ENVIRONMENTALLY - INDUCED MUTAGENESIS IN MARINE FISH

C. 1) a. 8pecific Products:

1. A manuscript concerned with preliminary cytogenetic
observations made on Westward samples will be completed
early in FY 1976,

2, Considering the number of variables to be considered
(stage of egg development, species, categories and
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degrees of abnormalities, season, etc.) an early determination of
the statistical basis for sample examination must be made,. We esti-
mge that approximately 5000 blastodiscs (early larvae) can be ex-
amined and analyzed during the year. This means that careful
selection must be made of samples to be studied.

3, Because this is a new area of cytogenetic research, scoring system,
keys, and categories of anomalies must be developed for the kinds
and severity of genetic damage. This work will serve also as a
basis for all future experimental cytogenetic analyses,

4, Three trimester reports will be submitted each year.

The task is expected to satisfy the needs of the groups identified above
by providing trimester reports three times each year, data reports con-
sisting of machine read-outs accompanied by statements of haow the data
were gathered, and by scientific reports which will analyze and interpret
the data.

32, IMPACT OF TASK AUGMENTATION

N/A

33, CRITERIA FOR TASK COMPLETION

34, BACK-UP DOCUMENTATION

A, Selected References

FRANKENBERG, D. AND A. S. LEIPER, 1975, Seasonal cycles in benthic com-
munities of the Georgia continental shelf, Verbal presentation
by A, S. Leiper at a symposium on ecology of marine benthic, May
9. Belle W. Baruch Institute for Marine Biology and Coastal
Research University of South Carolina. B. C. Coull, convener.

Uncertainties of navigation by the methods used caused varlablllty
of results that could not accurately be assessed.

MIDDLE ATLANTIC COASTAL FISHERIES CENTER (MACFC). 1975a. MESA-NYB -
funded biological research. Progress report July 1974 - February
1975. MACFC Informal Report 52, volumes 1-3, March 31. 74 pp, apps.

Summarizes MESA - funded biological research in the New York
Bight from July 1974 - February 1975.

MACFC, 1975b, MESA-NYB funded biological research, Progress report
March 1975 - June 1975. MACFC Informal Report 74, July 21, 48 pp,

apps.

Summarizes MESA - funded biological research in the New York
Bight from March - June 1975,
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MACFC, 1975¢c, MESA interim alternate dump site narrative report., MACFC
Informal Report 66, May 29, n,p.

Results of four major cruises to the proposed alternate dump site
areas located about 60 nautical miles southeast of the transect
from Rockaway Beach to Sandy Hook. Studies were made on benthes
macroinvertebrates, heavy metals burden of sediments, particle
size distribution of sediments, the winter rate of seabed oxygen
consumption, and on selected bacteria,

MACFC, 1975d. Biological information submitted to MESA on July 3, 1975
for use in report to EPA on alternative dump sites in NYB (as
revised July 21, 1975)., MACFC Informal Report 72-A, July 21,

2 vols, 80 pp, apps.

A review of known damages to biota from ocean dumping, the endermis
biota of the proposed alternate dump sites, and predictions of the
effects of the cessation of dumping at the present sites and of
beginning dumping at the proposed alternate dump sites.

MéHUGH, V. L. 1972, Marine Fisheries of New York State, Fish, Bull,
70 (3): 585-510

The marine fisheries of New York have been declining since the
early 1950's, The history of the fisheries is that effort has
shifted constantly from one resource to another as the stocks
of each have declined in turn,

NOAA, ENVIRONMENTAL RESFARCH LABORATORIES 1974a. Project development
plan, MESA New York Bight Project., ERL, Boulder CO, August., 59 pp.

Describes procedures for acquiring, processing, storing and re-
trieving MESA data, and provided guidelines for NOAA MLC's
cluding NMFS for the encouragement of MESA data.

YOUNG, J. S. AND J. B. PEARCE, 1975, Shell disease in crabs and lobsters
from New York Bight. Marine Pollution Bulletin 6 (7): 101-105.

Crabs (Cancer irroratus) and lobsters (Homarus americanus) from
the vicinity of dump sites..."most frequently showed skeletal
erosions on the tips of the dactylopodites of the walking legs,
on the veutral sides of the chelipeds, around areas of arti-
culation where contaminated sediments could accumulate, and on
parts of the exoskeletgn that formed prolongahous or spines'.

ZISKOWSKIL, J. AND R. MURCHELANO, 1975, Fin erosion in winter flounder;
Marine Pollution Bulletin 6 (2): 26-29,

The percentage of diseased winter flounder (Pseudopleuronectes
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americanus) caught in 1973-74 in the New York Bight apex was 14,1
percent compared with 1.9 percent caught outside of the apex,

Related Tasks

B. Significant

TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP
TDP

MAC-002
MAC-005
MAC-006
MAC-007
MAC-008
MAC-009
MAC-014
MAC-015
MAC-016
MAC-017
MAC-053
MAC-057
MAC-060
MAC-063
MAC-064
MAC-065

MAC-067

MAC-069
MAC-070
MAC-012
MAC-013

Multispecies, Middle Atlantic

Fishery Analysis,

Middle Atlantic Sportfish

Behavior of Fish Under Pollutant Stress

Import of Environmental Change, Middle Atlantic

Biochemical Modelling
Microbiology and Chemistry

Mutagenic Effects

on Pollutants

Physiological Effects on Pollutants
Comparative Pathobiology

Disease and Environmental Stress

MARMAP SI -- Biological Assessment
Nutrition of Mollosca

Biological Assessment Sportfish
Multispecies; Coastal Assessments
Population Dynamics

Larval Fish Studies -- AEC Reimbursable
Primary Productivity and Pollutants
Biological Effects of Dredging -- Navy Reimbursable
Cell Disease in Mollusca -- FDS Reimbursable
Contaminant Analysis - Rearing of Indicator Organisms

Pollutants and Phyto-plankton Food-Chain Species

Continued MACFC study of seabed oxygen consumption ,
SYRC study of heavy metals burdens in fish of the Middle Atlantic area
NEFC study entitled "Quantitative Distribution of Macrobenthic
inverterbrates off the Middle Atlantic Region - MESA reimbursable
Completion of study of foraminiferans of N. Y., Bight apex -- John Lee
at CUNY
Continued study of resistance transfer phoenomena of bacteria in
N. Y. Bight apex -- L, Koditschek at Montclair State College
Baseline sediment analyses New York Bight - Adelphi U.
Marine baderia and heavy metal-findings - New York Bight - Columbia U,
Vibrio bacteria - New York Bight - Rutgers U,
Water mass transport and vertical circulation ~ New York Bight -
Lamont-Doherty Geol. Observatory

Substrate
Substrate
Suspended
Sediments
Substrate
Cyclesonde study - New York

monitoring program - New York Bight, AOML, Miami

variability program - New York Bight, AOML, Miami
sediments program -
chemistry program -
inventory program -
Bight, AOML, Miami

New York Bight, AOML, Miami
New York Bight, AOML, Miami
New York Bight, AOML, Miami

Boundary layer study - New York Bight, AOML, Miami
Radiosotope tracer study - New York Bight, AOML, Miami

Physical oceanography program - New York Bight, AOML, Miami

EPA environmental impact statement, proposed alternate dump sites
EPA monitoring efforts
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U. S. Army Corps of Engineers
Exxon Research and Engineering

Current task can be accomplished under existing legislation (see below)
providing that the MESA Program in the New York Bight is adequately
funded.

1, Coastal Zone Management Act of 1972
2, Marine Protection Research and Sanctuaries Act of 1972

This TDP will not affect the environment and no Environmental Impact
Statement is needed,
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MESA-NEW YORK BIGHT BIOLOGICAL OCEANOGRAPHY
Task #871217 (MAC-055)

OBJECTIVES
1. To improve understanding of the impact of pollutants in the
New York Bight on living marine resources, including commercially and
recreationally important finfish and shellfish and the food chain

organisms important to their life histories.

ABSTRACT
This is a study of the impact of pollutants on marine fisheries

resources in waters that are flanked by the greatest density of human

population in North America. Its three subtasks are: 1) ANALYSIS OF
EXISTING NEW YORK BIGHT APEX BENTHIC SAMPLES AND DATA, concerned with
natural and pollution-altered assemblages of benthic macroinvertebrates;
2) ABNORMALITIES IN FISH AND SHELLFISH ASSOCIATED WITH COASTAL POLLUTION,
concerned with fin rot and black -gill diseases of fish and crustaceans,
resbectively; and 3) ENVIRONMENTALLY—INDUCED MUTAGENESIS IN MARINE FISH,

concerned with contaminants-linked chromoscmal aberrations in ichthyoplankton.
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AQUACULTURAL GENETICS
Task #BBE4P1l (MAC-056)
OBJECTIVES

Information on and demonstrations of progress by selective breeding -~
mostly oysters: other shellfish.
Information on and inbreeding demonstrations for industry application;
also fundamental genetic information on results of inbreeding - mostly
oysters: other shellfish.
Information on and demonstrations of the results of within species
hybridization of oyster populations: other shellfishi
Information on and demonstration of and preoduction of inter-species
hybrids of oysters - including genera other than Crassostrea:
other shellfish.
Studies in experimental mutation breeding as applicable to unique
problems in shellfish breeding -~ mostly oysters: other shellfish.
Cryopreservation of male and female games of shellfish.
Conservation of important wild gene pools of shellfish for culture

commercial use.

ABSTRACT

This task will develop the genetic information NMFS needs to answer

specific questions industry poses concerning the development of their own

hatchery strains of shellfish - strains which will enable them to realize

a profit. This task will also enable NMFS to take the initiative in ad-

vising industry on certain aspects of breeding in advance of their request
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for such. Special gene pools conserved in NMFS laboratories or under
the Service's auspices would directly benefit industry. Industry and
consumer alike would benefit from the improved management of wild shell-
fish beds that would be possible with increased knowledge of the genetic
potential of different wild shellfish populations. The information
gained can be applied by commercial shellfish growers, NMFS, and other
federal and state agencies in managing and protecting economically

valuable shellfish resources.
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ASPECTS OF NUTRITIONAL REQUIREMENTS OF MOLLUSKS
Task #B8E4P2 (MAC-057)

OBJECTIVES

1. To maintain an extensive collection of pure strains of unicellular
marine algal species on various types of growth medium.

2. To make available phytoplankton food source for "in-house" experi-
mental and maintenance needs, as well as to investigators in com-
mercial and academic aguaculture operations nationally and inter-
nationally.

3. To study various parameters of micro-algal culture that will provide
information immediately useful to aquaculture that is now dependent
on living food sources.

4. To develop a rigorous system fqr the culture of molluscan larvae that
is suitable for nutritional investigation.

5. To evaluate nutritional factors needed for the support of larval growth

using the rigorous culture system.

ABSTRACT

Commercial aquaculture operators uniformly agree that a high priority
research emphasis must be placed on the problem of providing an economical,
satisfactory nutritional support for animals being reared in aquaculture
procedures. Assistance in problem solving, the introduction of innovative
procedures, and basic research in phytoplankton foodchain organisms, as
well as molluscan food utilization, are the overall supports all molluscan
research in Experimental Biology Investigations by providing high quality
algal food organisms in large volumes that allows research and maintenance

of animals to take place.
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AQUACULTURAL CONTROL OF MOLLUSCAN DISEASE
Task #88E4P3 (MAC-058)
OBJECTIVES
1. Develop and implement a research program for prevention, diagnosis,
and control of disease in molluscan hatchery and nursery systems.
2. Develop and implement a system of inspection for routine diagnosis
and identification_of disease agents encountered in molluscan
hatcheries.
3. Implement agreements and contracts for interdisciplinary research
on the above in collaboration with universities, State, and Federal

agencies both in the U. S. and abroad.

ABSTRACT

Disease is often the limiting factor to successful aquaculture.
Research and development on the role of disease is needed so its affects
can be predicted, prevented, minimized, or eliminated. Plans in this
task call for 1) development and implementation of a research program
for prevention, diagnosis, and control of disease, particularly in
molluscan hatchery and nursery systems; 2) development and implementation
of an inspection system for rqutine diagnosis and identification of
disease agents encountered in molluscan hatcheries; 3) implementation
of agreements and contracts for indisciplinary research on 1 and 2 in

collaboration with universities, State and Federal agencies. Research
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methods are being devised to 1) monitor, isolate, identify, and culture
the micropathogens present and characterize their pathologic effects;
2) determine mechanisms of micropathogen transmission, penetration,
infectivity, and host specificity; 3) qualitatively and quantitatively
test and measure micropathogen activity and host response using a

variety of species and scientific disciplines.
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SPAWNING AND REARING OF MOLLUSCS
Task #B8E4P4 (MAC-059)
OBJECTIVE
The objective of this task is to produce an integrated series of
culture procedures which will allow commercial culturists to rear the
bay scallop and the surf clam to market in sufficient quantity and at

a price that will be economically feasible.

ABSTRACT

Standard methods available at Milford laboratory and in the literature
which have proven successful for culturing the oyster will be used in at-
tempts to develop hatchery culture methods for other bivalve species of
known or potential commercial value. Because each species has certain uni-
que requirements, these methods will be modified or new technical approaches
developed. Attempts will be made in logical sequence (includihg gameto-
genesis, spawning the adults, rearing the larval stages, growing the post-
set stage immediately after metamorphosis and, finally, growing the juveniles)
to adapt proven techniques to the culture of new aquaculture candidates, modi-
fying these techniques when necessary. Initially, the bay scallop and the

surf clam will be considered for their potential as aquaculture candidates.
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BIOLOGICAL ASSESSMENT -- SPORTFISH

Task #88F9P1 (MAC-060)
OBJECTIVES

Complete indepth analysis of coastal trawl data collected during 1968-72
from NEw York to Florida with special emphasis on recurrent group
analysis.

Analyze biological materials to determine: age composition and rate of
growth; sexual development, spawning season, and fecundity; and food

and feeding habits of selected species.

Identify unit stocks of selected species by means of discriminant function
analyses of morphometric and meristic variates.

Retrieve and analyze catalogued data for use in technical reports,
scientific publications, and special problem areas.

Provide data requested by various user groups such as population and
environmental analysts, NMFS research, industry, sportsmen, management,

and regulatory activities.
ABSTRACT

Our basie biological knowledge of the life histories of many coastal

fishes is inadequate for recommending immediate and sound national and inter-

national management. The purpose of this task is to provide the life history

data base essential to determine recruitment, optimum levels of exploitation,

and the impact of long-term natural fluctuations and man-induced change in the

environment upon our fishery resources. In addition, these data will add in

providing the scientific and technical base needed to properly manage our

coastal fisheries and to encourage industrial initiatives.
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STATEMENT OF NEED -

At a time when the activities of man continue to impinge on and disrupt
the natural homeostasis of the marine ecosystem, it is essential that the
level of confidence in assessing and predicting the effects of such
activities be improved. It is only through such efforts that rational
planning of action for preserving the environment may be implemented.

One approach to the problem is to study the response capabilities of
selected marine organisms to specific contaminant stresses.

In recent years the need for more comprehensive measures of pollutant
effects on aguatic organisms has stimulated the development of methcdology
in a variety of disciplines including animal behavicr.

The most important advantage of using behavior as a measure of stress is
that the results often lend themselves to direct interpretation regarding
environmental quality as related to the possible consequences at both
population and ecosystem levels, The complex of biochemical and physio-
logical responses which are integrated by the animal internally are
manifested in directly obserxrvable acts. These behaviors reflect not only
the internal state but also how an animal responds to and consequently

may survive, a particular stress situation. By using the normal behaviors
of the animals as baseline measures, the effect of given levels of potentially
detrimental stress can be determined and the results extrapclated to predict
the impact on or degree of change within a given natural community.

There is a critical need for providing information concerning the life
habits, behaviors,and habitat and feeding requirements of marine species
residing in environments which are potentially susceptible to man-induced
change. Environmental modeling and EIS ultimately require information of
this sort since realistic models or predictions cannot be developed if

there is insufficient data from the natural environment. In addition, there
is considerable interest in developing behavioral baseline measures of
normality for species used as indicator organisms in contaminant testing

by a variety of industrial, state and federal agencies (EPA, ERDA).

LABORATORY ACTIVITIES PLAN

Laboratory studies conducted under controlled conditions will center on

the measurement of normal behavioral responses of selected marine fish

species, including juvenile mullet, cunner, and adult tautog, and how these
behaviors are affected by selected contaminant stresses, currently temperature.

The focal point of the laboratory studies in which mullet comprise the test
species is a 180-liter tank, constructed from non-reflective glass which is
surrounded by 4 adjacent tanks of similar size. This entire experimental
system is equipped with controlled light and temperature system as well

as a .specialized filtration system.
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In the experimental procedure, a single fish located in the central tank
is allowed visual contact with a group of fish in one of the adjacent
tanks although it is physically separated from them and hence is deprived
of all other sensory stimuli. The initial phase of the study will
establish normal behavior under preferred conditions of light, temperature
and salinity. Quantitative measurements are made on a single fish as it
responds to its species mates or to a different species group in an
adjacent tank. Data of this kind afford specific baseline information on
the strength of the motivation of the fish to aggregate during short and
long~term exposures and can be readily compared with any deviations in the
normal schooling responses occurring during periods of induced stress.

Feeding behavior of mullet is also tested in the same experimental apparatus
and quantitative measurements are made on the readiness to feed and on long

term feeding motivation of test fish, which again are receiving only visual

cues from their species mates. Through this system of testing, an analysis

and quantification of feeding behavior will provide the capability to detect
changes in feeding motivation caused by temperature.

Studies in which cunner and adult tautocg are the test species will be con-
ducted in specialized experimental systems each equipped with controlled
light and temperature and filtration systems, and in which the animal's
substrate and habitat reagulrements are approximated.

The initial phase of each study will establish for cunner and adult tautog
under conditions coryesponding to seasonal fluctuations of temperature,
salinity, light, normal patterns of territoriality, activity, feeding and
social interactions. These behaviors will be quantified for comparison with
behaviors observed during periods of contaminant stress. The data, analyzed
daily by statistical methods developed specificaliy for the program, will
allow day-to-day evaluation of experimental results. Contaminant levels

will be monitored regularly.

In conjunction with ongoing laboratory research, field studies focus on
cunner, tautog, and winter flounder to describe homesite, shelter requirements
and distribution patterns in relation to various parameters such as time of
day, season, tidal and thermal changes, maturation and growth, and substrate.
Food habits and forage species' abundance will be defined to indicate diver-
sity shifts in feeding preference, changes with age and interspecific feeding
relationships. Measurements of the habits of these species are gathered
primarily by means of direct underwater observation as well as by ultrasonic
tracking techniques and examination of digestive tract contents. ‘

FY 75-76 - Normal social, schooling and feeding response of juvenile bluefish
will be measured as related to olfactory ‘and visual cues. Effects of
temperature stress on. established social and feeding patterns of mullet will

be détermined.
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TASK OUTPUTS AND BENEFITS

The primary output of this Task will be the utilization of established
normal life habits and behaviors of representative marine fish species to
determine the effects of selected contaminant stress (temperature). This
information will result in an increase in the ability to assess and predict
potential effects of contaminants within parxticular ecosystems and aid in
developing ecosystem guidelines to be used in all types of ecological
modeling efforts. , .

The need for such guidelines and the important role the Behavior Investi-
gation has played in pioneering this type of effort are exemplified by

the following: 1) a workshop on "Behavioral Measures of Environmental .
Stress" sponsored by the Marine Technology Society; and 2) a forthcoming
session, "The Use of Behavior to Measure Stress in the Marine Environment",
at the Third International Estuarine Research Federation Conference. Both
of these projects, organized, chaired and edited by B.L. Olla, Senior
Investigator of this Task, illustrate the national importance of this Task's
efforts. The results of such projects receive wide distribution and are
important to both private concerns and government agencies engaged in
assessing water guality and setting permissible limits.

The inadequacies and limitations of standard test techniques which are being
applied on a world-wide basis, have necessitated more comprehensive identi~
fication of organismic response to ccnteaminants. The development, by this
Task, of methodologies which are generic in nature and can be used in the
laboratory or field, or applied in and of themselves to predicting the effects
of stress, are contributing significantly to the improvement of standard
testing procedures. The actual data gathered by this Task can ke used by a
variety of concerned groups including private industrial firms, state and
various government agencies (EPA, CEQ, ERDA).

IMPACT OF TASK AUGMENTATION

No potential increases are anticipated.

CRITERIA FOR TASK COMPLETION

BACK~UP DOCUMENTATTION

Coutant, C.C. 1870. Biological aspects of thermal pollution. I. Entrain-
ment and discharge canal effects. Publ. No. 383, Ecol. Sci. Div. Oak

Ridge Nat. XLab: 341-381.
This article reviews and evaluates the effects of thermal discharges on

biological processes.
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Krenkel, P.A. and F.L. Parker (ed.). 1969. Biological Aspects of Thermal
Pollution; Proceedings. Vanderbilt University Press, Nashville, Tenn.

407 p.
This paper reviews the various sources of thermal pollution and the

resulting problems in the environment.

Lyman, H. 1974. Successful Bluefishing. International Marine Publishing

Co., Camden, Maine. 112p. .
The findings of the studies on bluefish feeding and activity are used in

a book of interest to sportsfishermen.

Olla, B.L. 197L. I. The effect of temperature on the activity of adult
Atlantic mackerel, Scomber scombrus. AEC Repoxrt (49-7) 3045: 1971.
This report summarizes the etffects of rapid continual increases of tem-
perature to lethal levels as well as several gradual step increases.

Olla, B.L. 1972. 1II. The effect of temperature on the activity of adult
Atlantic mackerel, Scomber scombrus. AEC Report (49-7) 3045: 1972.
This report summarizes the effects of high temperature acclimation
followed by two gradual step increases to upper incipient lethal levels
and the resultant changes in feeding levels.

Olla, B.L. 1973. III. The effect of temperature on the activity and
feeding of adult Atlantic mackerel, Scomber scombrus. Some factors to
be considered in the conduct of finfish bicassays. AEC Report (49-7) 3045.
This study reports (1) the effects of identical temperature increases
within preferred ranges on activity and feedina patterns of mackerel at
different seasons and {(2) summarizes the experimental study of behavior
in light of the need for changes in biocassay methodology.

Olla, B.L. 1974. (1) Comparative studies on the responses of young tautog,
Tautoga onitis and juvenile bluefish, Pomatomus saltatrix to increasing
temperatures. (2) The effect of temperature on fish-to~fish attraction
in an inshore schooling species, striped mullet, Mugil cephalus. (3)

The activity, habitat preference, home range and feeding in the cunner,

Tautogolabrus adspersus. AEC Report (49-7) 3045.

This study reports (1) the differences in response capability of repre-~

gsentative pelagic and demersal species types; (2) the reduction in fish-
. to-fish response at high sublethal temperatures; (3) the normal environ-

nmental requirements of an inshore demersal species, cunner.

Clla, B.L. (ed.). 1975. Behavioral measures of environmental stress.,
' p. 1-31. In: G.V. Cox (Chairman). Proceedings of a Workshop on Marine

Bioassays. Marine Technology Society, Washington, D.C.
This chapter details the need for and use of behavioral measures in

biloassay tests on marine organisms.

Olla, B.L., A.J. Bejda and A.D. Martin. 1974. Daily activity, movements,
feeding and seasonal occurrence in the tautog, Tautoga onitis. Fish. Bull.,

u.s. 72: 27-35,
This. paper describes the life habits and environmental requirements,

derived from in situ observations, of the tautog.
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0lla, B.L., A.J. Beﬂda and A.D. Martin. 1975. Activity, movements and
feeding behavioxr of the cunner, Tautogolabrus adspersus, and comparison
of food habits with the coresident tautog, Tautoga onitis. Fish. Bull.,

U.S. In press.
This paper describes the life habits and environmental requirements of

cunner and feeding interrelationship with. tautog.

Olla,'B.L., H.M. Katz and A.L. Studholme. 1970. Prey capture and feeding
motivation in the bluefish, Pomatomus saltatrix. Copeia 1970: 360~362.
This study describes the different phases of the feeding response and
the effect of prey size on feeding motivation.

Olla, B.L. and C. Samet. 1974. PFish-to-fish attraction and the facilitation
of feeding bhehavior as mediated by visual stimulii in striped mullet,
Mugil cephalus. J. Fish. Res. Board Can. 31: 1621-1630.

This paper describes the role of vision in social attraction and feeding
behavior of striped mullet. :

Olla, B.L. and C. Samet. 1975. Behavior of marine organisms as a measure
of petroleum contamination. p. 437-450. 1In: Proceedings of Estuarine
Research Federation Outer Continental Shelf Conference and Workshop on
Marine Environmental Implications of Offshore 0il and Gas Development
in the Baltimore Canvon Region of the Mid-Atlantic Coast. Dec. 2-4, 1974;
Colliege Park, Maryland. _ T
This paper reviews important behavioral patterns in variety of marine

- 3 and digcoucces how these hehaviors can be used in assessing

e dat e i ebe sl
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pollution effects.

Olla, B.L., C.E. Samet, and A.L. Studholme. 1972. Activity and feeding
behavior of the summer flounder (Paralichthys dentatus) under contrclled
laboratoxy conditions. Fish. Bull., U.S. 70: 1127-1136.

This paper describes activity cycles, feeding and swimming patterns of
adult flounder under controlled lahoratory conditions.

Olla, B.L. and A.L. Studholme. 1971. - The effect of temperature on the
activity of bluefish, Pomatomus saltatrix L. Biol. Bull. 141: 337-349.
This paper describes the effects of thermal stress cn activity, feeding

and schooling in bluefish.

Olla, B.L. and A.L. 8tudholme. 1972. Daily and seasonal rhythms of activity

: in the bluefish (Pomatomus saltatrix). In: H.E. Winn and B.L. Olla (eds.).
Behavior of Marine Animals: Current Perspectives in Research. Vol. 2,
p. 305-325, Plenum Press, New York. '
This paper describes the normal daily and seasonal activity, feeding and
gchooling behavior of bluefish under controlled laboratory conditions.
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- 0lla, B.L. and A.L. ‘Studholme. 1975. The effect of temperature on the
behavior of young tautog, Tautoga onitis (L.). Proceedings of the
Ninth European Symposium on Marine Biology. pp. 75-93.

This paper describes changes in activity, territoriality, feeding and
shelter - dependence of young tautog at elevated, sublethal temperature.

Olla, B.L., A.L. Studholme, A.J. Bejda, C. Samet, and A.D. Martin. 1975.
The effect of temperature on the behavior of marine fishes: A comparison
among Atlantic mackerel, Scomber scombrus, bluefish, Pomatomus saltatrix,
and tautog, Tautoga onitis. In: Proceedings of JAEA Symposium on the
Combined Effects on the Environment of Radioactive, Chemical and Thermal
Releases from the Nuclear Industry, Stockholm, Sweden, June 2-6, 1975.
This paper compares the effects of thermal stress between pelagic and
demersal species and points out the importance of understanding the life
habits of each species when predicting pollution effects.

Olla, B.L., R. Wicklund and S. Wilk. 1969. Behavior of winter flounder in

a natural habitat. Trans. Rmer. Fish. Soc. 98: 717-720.
This study describes field observations of winter flounder activity and
feeding at different times of the day and at different ambient temperatures.

Parker, F.L. and P.A. Krenkel. 1970. Physical and engineering aspects of
thermal pollution. CRC Press, Cleveland, Ohio.
This paper reports specific demands on aquatic environments due to the
increased cooling water requirements for both thermonuclear and fussil-
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BEHAVIORAL MEASURES OF ENVIRONMENTAL STRESS IN MARINE FISHES:
FIELD AND LABORATORY STUDIES
Task #R8C201 (MAC-061)
OBJECTIVES

1. Determine normal patterns of behavior in the field and laboratory
as well as life habits of marine fish in order to assess the effects of
thermal stress on selected species.

2. Report these results to the scientific community so that the

data can be used by various government agencies and scientists interested

in the impac