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FOREWORD

This emphasis document is designed to describe ongoing and
planned sportfish research of the Middle Atlantic Coastal Fisheries
Center., New information aboult funding levels for the Center suggests
that some oi the milestones may be optimistic on ltheir timing, but the
thrust of research is és described, within this limitation.

It should be clear that this is a descriptive doc;ument, and is
not a publication. It should not beﬁ cited without express permission
of the Center Director. It should also be considered as an interim

document, which will be revised from year to year.
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MIDDLE ATLANTIC COASTAL FISHERTES CENTER

SPORT FISH EMPHASIS DOCUMENT

I. INTRODUCTION

The sport fishery of the Middle Atlantic Bight is of substantial
proportions. Ovef Qa7 million fishermen spend 36 million fishing days
annually in estuéfine.and marine waters pursuing this sport. The total
volume of the recreéti?nal fish catch in the New York Bighf is estimated
to equal thé Voluﬁe and exceed the value of the commercial fisheries.
The monetary value of sport fishing in the upper Atlantic”coast area has
been estimated at $850 million annually, considering time Spent as a part
of expehditures fqr the sport. A better understanding of the impact of
the sport fisherman upon the marine ecosystems of the middle Atlantic
coast and the resources which serve his long—term_interésfs ié needed.
His impact on the industries which serve him and on the commercial
fisheries must be resolved.

Traditionally, the Sandy Hook Laboratory has been the leader in
Federal research Qh.the Atlantic coast marine game fish.. Today, the
saltwater sport fishing program of the Middle Atlantic Coastal Fisheries
Center (MACFC) derives much of its information from more extensive
activities conducted_ﬁy its component laboratories at Milford, Conn.,
and (xford, Md.,.as well as Sandy Hook (Table 1). The broader spectrum
of activities contributes to improved management information. As part

of their research objectives, Resource Assessment surveys, Ecosystems



Table 1.

Organization Chart for MACFC.

MACEC

Administrative Services

Technical Services:

Vessel Operations
ADP Operations
Library Operations
Special Studies

Senior Scientist
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Aquaculture
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Investigations

Resource Assessment
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Pathobiology
Investigations

Comparative

Pathohiology.
InvestigationJ

Experimental

Pathohiology
Investigation

Diseases in
Mariculture

Investigation
{planning only)




Investigations, Experimental Biology Investigations, and Pathobiology
Investigations are all responsible to contribute relevant information
beneficial to the sport fishermen {ef. Appendix Fig.). Such information

supports competent management of the hiota and the environment.

Size of the Middle Atlantic Coast Sport Pishery

It has been estimated that the number of fishermen in.the middle
Atlantic region has increased from ébout 13 to over 17 million, an
approx imate growtﬁ of 27% Trom 1960 to 1970. The volume of the caten
has Fluctuated regiéhally_(Table 2). - Twelve species comprised the
‘majority of the catch (about 80%) from over 150 significant sport fish

speciéds caught. These are listed in Table 3 for 1960 and 1970. Major

L

LR PR & 4~ g
or the lO0-year period were decreases in catch o

Fiuke and ced, aﬁd-ihcreases in mackerel, weakfish; spot and puffer.

Relationship of Sport to Commercial Fishery

A comparison of the list of species which comprise the commercial
catch along the middle Atlantic coast with the list of éport fish species
demonstrates the extéht of overlap between the fwo. Most of the Speéies'
are, therefore, multi?lenuse resources. The extent of overlap between
the two is subject to the unpredictability of the socioeconomic situation
and natural abundance. A commercial resource today may be unacceptable
or unobtainable tomorrow, while today’'s sport fish may be tomorrow's
commercial cateh. The extent of overlap between the two.fisheries and

some of the types that may be considered unique to a particular fishery



Table 2. Change in Angler's Harvest and Participation: 1960-70.%

1960 1965 : 1970

Number of Fish (X1000)

Middle Atlantic 114,502 92,126 168, 209

Pounds of Fish (X1000)

Middle Atlantic 178,000 128,288 246,267

Anglers (X1000)
Middle Atlantic - 1,344 1,375 1,767

*Source: 1960, 1965, 1970 Saltwater Angling Surveys, BSFW and NMFS.
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Table 3.

Weight Ranking of Sport Fish Species Harvest:

Middle Atlantic

1960
Bluefish
Striped bass
Tunas. |
Flatfishes
Rea drum
Black sea bass
Tautog
Croaker

Spot
Spearfishes

White perch

Cod

%
Sources:

1660 - Saltwater Angling Survey, John Glark. Circular 153.

1970 - Saltwater Angling Survey, David Deuel.

1970

Bluefish

Atlantic mackerel

.Striped bass

Spot

Puffexr

Weakfish
Winter flounder
Perches

Summer flounder
Sea robins
Black seaz bass

Catfishes

1960-70.%

South Atlantic

1960

Jacks
Groupers
'Snappefs
Red drum
Black drum
Spanish mackerel
Seaftrouts
Grunts
Porgies
Kingfish
Tarpon

Mulliets

BSEW. Dept. Interior.

Unpublished ms. MNMFS. Dept. Commerce.

1970

King mackerel
Jacks

Dolphin

Grunts

Groupers

Spotted seatrout
Porgies
Yellowtail snapper
Bluefish

Snook

Catfishes

Kingfish



are suggested in Figure 1. The relative impact of the two groups is
shown in reported catches of 1970 (Fig. 2).

Similarly, a latent resource today may be tomorrow's popular
target. latent resources here are defined as (1) resources about which
insufficient data are known to determine the characteristics of the
population, (2) resources which afe not exploited for scciocecenomic
reasons, or (3) resourcés for which harvesting techniques have not yet
been adequately devéloped. For example, at present, mackerel, tilefish
and sharks could wifhstand far more sport fishing pressure, while the
black sea bass, by virtue of habitat improvement, can be madé available

to the sportsman in far greater quantities.

Satisfying the Needs of Sport F

F

Fulfillment of.MACFC's responsibilities to sport fisheries is
accomplished by two basic approaches: (1) investigations are handled
as major but general vesearch foci with spinoffs of information to
specific uses or users; (2) they are undertaken on the bhasis of need
for a specific mission-oriented use. Tor example, species are assigned
study priorities on the basis of optimum commonality of use father than
to maximize expected return from sport fishing. As another example,
research either is conducted on a cradle-to-grave hasis for iimited
numbers of species (i.e., species—intensive studies) or is concentrated
at one life stage across a wide set of species (i.e., ichfhyoplanktoﬂ
investigations). One may also argue that, since the accomplishment of

marine animal research is a facilities-intensive activity, any program
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Figure 1. The relations of fisheries and fish stocks -- funetions of
location, density, and socioveconomic factors.
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conducted by MACFC must have in its scheme of priorities the goal of
maximizing the information captured per dollar of investment. An equally
cogent~sounding argument would contend that, with limited manpewer and
facilities budgets, available effort should be sharply focused to conserve
resources. Since the major source of information is survey, -and ships

are costly to prdcufe and operate, it is the first consideration which
prevails, and thié is reflected in the conduct of the broad scope of the
MACFC sport fishing program. Species-—intensive research is only pursued

to provide more complete answers concerning species of unusual significance

toe the users.

1L. OBJECTIVES OP SPORT FISHERY PROGRAM
The objectives of the sport fishery program can be simply state
as follows:
(1) To provide the user of marine sport fishery resources with
answevrs to questions, and information concerning:
(a) The seasonal presence of sport fish species;
(b} The most likely location of the species;
(c) Effective means for catching the species;
(d) Limits of fishing pressure conducive to good
conservation practices.
(2) To provide natural resource management personnel with answers
to guestions, and information concerning:

{(a) The status of sport Fish stocks;

(b) Species migration patterns;
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(c) The role and importance of variocus habitats in the
life cycle of species of interest;
{d} The significance of mortality through natural predation,
disease, and fishing pressure throughout the life cycle;
(e} The effect of man and his institutions on the species
of interest.
(8) To provide the research comnunity with information that can
be used to expand existing knowledge of species comprisihg
the sport fishery.
Milestones and accomplishments relevant to satisfyiﬁg these objectivés
are measured in terms of:
(1) Complétién and publication of sport fishing atlases and research
papers; .
(2) Completion of information base lines for specific geegraphical
areas;
(3) Completibn of information system programs; and
(4) Implementation of monitoring programs for following changes in
selected species.
In each case, species is an independent variable.
Table 4 indicates recent accomplishments and those scheduled for
early completion. Continuing activities are indicated, as well as future

objectives.
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Table 4. Some MACFC Targets or Sport Fish-Related Activities.
Y 72 fY 73 FY 74 FY 75 FY 76 FY 77
Complete bluefish studies PP SN . SN
Complete Angler Atlas U DRI 1 . S,
Establish assessment task groups T Y Yend
Initiate age, fecundity, and food habit studies .s.a.,;..TB,£§;,,,
Conduct fall fish resource survey R - Y V- WA A . W A . SRS
Conduct spring fish resource survey R - Y Bileevee Blo.... B
Conduct shellfish rescurce survey —  jrteeeeess DU | R R Y
Ichthyoplankton distribution surveys DAL L L ALAL..LALLALA......
Complete species mss of ichthyoplankton (early surveys) N TRy -
Prepare vertical distribution studies wmss PR IR P . WP B . S A - S
Gear development, pelagic fish assessment R JRY . S .
Pelagic fish survey AU AU R R TR - S B - Y- IX
'-Status_of stocks and.groundfish ms U lesesens a;. awosa»...°£§,;n._gi.°£§.4,§%,...£Q
Mackerel status ms e A
SRR U . X

1T



Table 4 - continued

FY 75~

EY 76

—en

FY

Status of shellfish stocks ms

Initiate interview énd sampling program
Complete initial statistical anayyses
thduct-estuarine finfiéh and invexfebrate stqdy
Tautog beha&ior studies

Behavior studies ms

Competition studies

Temperatuve studies (mackerel)

Initiate weakfish photoperiod activity study
Establish Raritan pilot reefs

Reef energy flow study

Waste disposal reports -- New York Bight
Heavy metal distribution study

Mutagenic damage studies

Fin rot and bacterial epizootiology studies

nnnnnnnnn

't # o a0 b et
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TII. ATTAINING SPORT FISHERY PROGRAM OBJECTIVES

Attainment of the overall sport fishery program objectives requires
the concerted action of most of the MACFC activities. Major emphasis is
on Resource Assessment Investigations, supported by Ecosystems, while
input from Experimental Biology Investigations is necessary to assure
adequate understanding for resource management purposes (see Table 1).

The MACTC components contributing to the sport fishery program
objectives are summarized in Table 5. Each is characterized by a

descriptive statement.

A. Resource Assessment Investigations
Objectives
® Define sport fishery stocks;
& Define the results of interactions between the biclogical
characteristics of sport fish stocks and hydrograpﬁy of the
marine environment:;
® Derive estimates of stock abundance.
Relevance |
As a cooperétive effort, MACFC has the responsibility of maintaining
a continuing assessment of coastal species. A benefit from such an
overview will be the-ability to advise the increasing numbers of sport
fishermen of the effects of his efforts and other pressures on available

fish stocks.




Table 5. Hierarchy of Functional Compenents.

A. Resource Assessment Investigations
o - 1. <Coastal Resource
. a. Groundfish
b.” Pelagic fish
¢. Species-intensive studies
(i) Tecundity
(2) Food habits
L . . (3) Age and growth
| d.  Census of sport Ffishing activities and af1ases
2. Ichfhyoplankton
3. Estuarine Resource Assessment
B. Ecosysteﬁs Investigations
1. Environﬁental Rehabilitation
2. Behavior
c. Pathobioiogy Invéstigations
D Experimeptal Biology Investigations

E. Aaquaculture Investigatiocns

14
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The continued assessment of stocks will also make anglers awafe of
species which are available but not actively sought as game fish, and
will emphasiie-the availability of traditional species in undgrfished
areas.

The principal activity of resource assessment is the "Biological
Field Survey,ﬁ a statistical sampling of animals in accordance with a
sampling plan-generally defined by geographic location, water depth,
time of year, aﬁd'animal characteristics.

Unique biological stages or envirommental situétions such as.egg,
larvae, adult; cocastal, estuaripe; spring, summer, etc. are sometimes

The Field Survey generally includes the following scbactivities:

(1) Development of suitable sampling method;

(2) Collection of samples and relevant associated information;

(3) Sorting; preservation, and identification of unknowns;

(4) Conversion of data to manipulatable form and correlation

of biological, physical, and chemical data;

(5) Developmént of predictive model and verification with

follow-up survey; |

(6) Monitoring of system for change and prediction of population

dynamics.

Figure 3 is a PERT-type diagram which shows the sequence of resource

assessment activities necessary to achieve degsired objectives.
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L. anstal Resource
Objectives |
Provide information for assessing abundance and distribution of
fishery stocks, including sport fisheries, in inshore (0-15 fathoms)
and offshore {15~200 fathoms) waters.
Relevance
To establish.and maintain proper management policies, a comprehénsive.
and intensive program of biological research is neéessary to assess
fishery resour@es along the entire Atlantic coast.
Activities
Specific activities will be described in the individual subcomponents
of this function.

Accomplishment

Specific accomplishments and anticipated objectives will be described

in the individual subcomponents of this function.

la. Groundfish Studies
Objeectives
® Gain understanding of factors which affect life history of
groundfish species (occurrence, abundance, etec.};
@ Coﬁtinuousiy.mbnitor resource;
& Predict resourée abundance and distribution.
Relevance
Many groundfish species also enter the sport fishefy,'while
other groundfish are significant items in the food of target

species. -
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Activities
¢ FEvaluate existing sampling équipment;
® Continue'foutine gurvey cruises
(a) Seasonal sampling -- spring and falls
(b) Targét sampling for special studies;
® Conduct series of species-oriented studies to obtain detailed
inforﬁatiqn on age/weight/growth, fecundity, and food habits.

Expected Accomplishments

® Goordinate sampling gear and format:

&  Describe speéies distribution as a function of environmental
parameterég- |

@ Describe interaction between species;

® Determine availability and recruitment of various coﬁponents
of the total biomass;

® Predict stock changes on basis of juvenile abundance;

e . Develop management systems to maintain biomass and yield for
needs of food and recreational fisheries;

® Promote public knowledge of the resource, marine enviromment,
and effects of utilization.

Detailed-Descriptidn

Objectives
Developing a body of biological information from routine and
special collections which, through integration of activities, will

result in intelligent recommendations for stock management. Species
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assessment (inélqding gear evaluation) in concert ﬁith survey
catch/effort, plankton data, and ecosystem impacfé work toward
building models for improving utilization. One significant factor

is the determinétion of seasonal stocks of individual cdastal species
ineluding migration patterns; fecundity; and growth.

Relation to Sport Fish Interest

A significant factor related to sport fishing is tﬁe abundance
of benthic and near-bottom species available along the middle Atlantié
seaboard. Flougdefs, spot, swellfish, sea bass, croakef,'weakfish, and
kingfish are tafget species which offer significant sport fishing effbrt
and success. Many of these are estuaring—depenéent, i,eé, they either
tse thé estuary as a subadult sanctuary or prey on species spawned in
estuaries. Most are harvested commercially and some show long-term
reductions in 1andings. Whéther.these reductions in édmmercial
availability are due to competition wifh the.growing sport fish
harvest, overexploitation by fore;gn‘fleets, or mortalities induced
by man-made ghanges in environmeﬁt is a question that must bé determined
for each species. By Qorrelating the fish density distribﬁtion with |
hydrographic obsefvations such as salinity, temperature and.water‘
quality, a working hypotheses may be derived on the reéson for changes
in availability. Such data are necessary for documenting long-term
changes, evaluéting and preparing impact statements,_and for preparing
working reporté on the status of stocks. Information qn.the a§ailability '
of fish is necesgary'in the preparation of yield models for providing

management advice.
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L Activities Necessary to Achieve Objectives

, ' ' Through use of calibrated trawl and dredge catches, we can derivé
eétimétes of groundfish, including shellfish, biomass. The definition
of stocks will require a complete analysis of specimens Sampled during
routine cruises and from those taken during special collections. In
addition, we must detect any significant and persistent differepces

in physiologicai,-ﬁorpholdgicél, and behavioral factors. - PERT details
are inclﬁded in_Pigure 3 (Resoﬁrée Assessment Investigations).

Expected Accomplishments

® Develop sampling techniques and catch coefficients for various
gear configurafions; |

@ Prepare integrated species codes and standard proceséing of
survey catches, with regular comparisons of availability and
distribution;

e Begin efforts to obtain information on effects of fishing and
develop a iogbook program of sport and commercial fishing
Suécess iniéoncert with species-oriented tagging étudies as
a substahtiating and integrating backup for statistical
information of catch and effort.

Anticipated milestones are shown in Table 6.

1b. Pelagic fish

Summary Description

Objectives

® Gain understanding of factors which affect life history of

pelagic species {occurrence, abundance, etec.);



Table 6. Anticipated Milestones for Coastal Resocurce Assessment.

FY ry FY FY
73 74 75 76

Tall survey S ' | &
Coordinate data processing system cooh B
Develop coordinated.species code Y -
Develop SYMAP spécies display; R - %
Report fall survey, calendar year 72 |.... &
Prepare field guides; , .. | -
Prepare briefing boﬁké ,....Ah...;.ﬁi ..... &
Gear comparison ét_udies A R . S A F-N
Status of stocks report, fall 73-74 f...e..oi.... !&
Spring survey, calendar year 74 A -\
Status of stocks report, spring = =00 l.ceeeibesa... a
Fall survey, calendaf year T4 besisees beenin
Status of stocks report, 73-75  bee..iil... B YA
Spring survey, calendar vear 75 = beeeecibesons N U - §
Status of stocks report, spring 73-75  ...... SIS S 7Y
Fall survey, calendar year 75  d.iiiifeeeieibeaaan. &

Status of stocks report, 72-75  l...eeilesa... haeaas

Shellfish survey ~ - L. ... - S LA
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e Continuously.honito? resources ;
® Predict resource abundance and distribution.
Relevance
Many pelagic fishes serve as sport fish target species or as
prey for sport fish.
Activities |
e FEvaluate existing sampling eqaipment;
4 .Develop new sampling equipment
(a) Direct off-bottom sampling;
(b) Indiréct off-bottom sampling;
# Begin routine survey cruises
(a) Seésonal gampling —~ 4/year for 36 months;
(b) Speéies selection priorities.

Expected Accomplishments

e Develop sampling technique;

e Déscribe seasonal distribution of species by.location as a
function of hydrographic factors;

® [etermine iﬁfe:action between species;

e Estimate abundance;

e Predict stOCk-changes.

Detailed Description

Objectives
The objectives of the MACFC pelagic fish program will be to analyze
L collections of biological and physical data {obtained by a variety of

collection methods) pertinent to marine pelagic fish (i.e., Atlantic
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mackerel, little tuna, bluefish, weakfish, wahoo, dolphin, ete.). This

program will be initiated to provide a basic biological understanding

of these resources and the factors which affect their occurrence,

abundance, distribqtion, and other aspects of their life history.-

Only after basic biological understanding is achieved can the ultimate

goals of predieting resource availability and distribution, developing

vield models; and providing scientific evidence to support conservation

measures bhe accomplished.

Results of these pelagic fish surveys will lead to the description

of:

(1)

(2)

(3)

(4)

(5)

Seagonal distribution by locatién and associations with
hydrographic characteristics;

Interaction between species (i.e., food chain aséociations,
species.coﬁposition, ete.);

Estimates of relative abundance, including yield, from
standard methods of capture and seasonal changés in adult
fish distfibution;

Prediéfioﬁs of stock changes through analysis of young-of-
the~year and abundance; |

Adult sféck dynamics, including analysis of age structure,
detectidn.of variation in age distribution along the ccast,
analyseés Of.morphometric and meristic characteristics as
indicators of stocks, and reproductive potential of target

species.
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Relation to Sport Fish Iidterest

Since all pelagic species along the east coast ére either part of
the sport fish catch or a major food item for sport fish, the results
of this program.will directly relate to the Atlantic coast sport

fiéheries. The importance of this program is emphasized by the fact
that in many cases sport catches far exceed commercial landings. For
example, in 1970, over 119 million pounds of bluefish were.caught by
sportsmen along the east coast, about 20 times more thap the commefcial
catch of 5.8 million pounds (Tig. 2). Other sport fish species are
also important along the east coast as targets for surface trolling.
n 1970, the most important sport fish by weight were: Atlantic
mgckerel (70,752,000 1b), dolphin (28,225,000 1b)}, weakfish (15,684,000
1b), tunas (10,540,000 1b), and wahoo (5,556,000 1b}. Data on the
quantities of pelagic forage fish needed to sustain the pelagic predators
are not available. There are only a few onhgoing studies defining the
distribution, abuhdance, and availability of many of.theéé species with
relation to the sportsmen, and it is doubtful if there are any studies

defining the impact of sportsmen on existing pelagic stocks.

Activities NeceSSéry to Accomplish Research Objectives

The initial efforts of this program will be directed toward
evaluation oflexisting and development of new equipment necessary to
obtain comprehehsi?e samples of all species of interesf, The problems
of sampling off-the-bottom using direct and indirect tecﬁniques must

be solved in order to reach meaningful conclusions from collected data.
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Projected time.for this initial phase will depend greétly on the degree
“of support for this program. A realistic iead sthedule of between 18
and 24 months, depending on vessel availability, will be needed for
seleotion, construction, and trial of gear.

Routine sﬁrvey cruises will begin after direct and indirect sampling
techniques are-sténdardized and deemed to be as effective as possible.
A cruise schedule for these pelagic surveys sheould include quarterly
sampling on a continuing basis for at least 3 years. The duration and
location of surveys will be dictated by the species and fishery problems
of higher priority. IERT interactions are indicated in.Figure 4 and

anticipated milestones are shown in Table 7.

ic. Species-Intensive Studies
(1) Pecundity

Summary Description

Objectives
e Develop method for measuring fecundity of sport fishing species;
® Determine relationship between fecundity and physical characteristics

such as length, age, condition, etc.;

o Determine effect of reproductive capacity on pepulation fluctuations.
Relevance
Sport fish management tools, such as size restrictions and spawning
closures, reQuiré an understanding of fecundity and spawning for

maximam sustained yields.
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Table 7. Anticipated Pelagic Fish Milestones.
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76

FY.
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Gear development {co-op with NEFC)
Gear development'(MACPC)

Spring mackerel survey
Fall/winter mackerel survey
Soring mackerel survey |

Thread herring, round scad, Spanish
sardine survey

Fall/winter mackerel survey
Mackerel status of the stock report

Pelagic fish comunity report
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Activities
& Sample sporf fish species during period of gonadal development;
& Develop a laboratory method for evaluating fecundity;
e Weigh, measure, and dissect fish for gonads;
o Determine age of specimens;
@ Weigh and méésure ovaries;
& Extract, méasure, and count eggs.

Expected Accomplishments

1973:
® Prdcessing method developed and tested on weakfish.
1974
® Collect weakfish along entire range:
® Begin scup and sea bass collections and monitor for gonadal
development;
& Report weakfish data.
i975:
e Establish method for monitoring weakfish fecundity;
e Continue monitoring scup and sea bass;
® Initiate sambling of spot and croaker.

Detailed Description

Objectives
The study and understanding of fish population dynamics are essential
for rational decisions on assessment, utilization, and mahagement of the

resource. An important cause of population fluctuations requiring study
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is change in the reproductive capacity of fish stocks. The objectives

of this project are as follows:

(1)
(2)
(3)

(4)

(5)

To develop an efficient and statistically sound method of
sampling and counting eggs from a variety of [ishes;

To determiné the relation of feé&ndity_to size and age;

To defermine exact spawning times by developing a monitoring
system of sampling. This systém would assess gonad development,
geogiaphia variations of spawning times, and yearly changes.
To detefmine relative fecundity of a populatioq of fish over
its eﬁtire range and defipne spawning stocks. by compariscn of
differences in fecundity;

To determine year-to-year changes in fecundify. Fecundity
studies outlined above will be carried out éh important sport:
and commercial Tishes, and will include as a minimum weakfish,

scup,:fluke, black sea bass, spot, and croaker.

Relation to Sport Tish Interest

Fluctuations in the abundance of fishes have-always been a problem

in fisheries. To assess and predict these changes, we must understand

biclogical characteristics of the fish, including fecundity, A

biometrician must know stock spawning potential to develop a management

model. Through fecundity studies, indicate the optimal population

densities for sustaining stocks of important sport fish. Although

other factors are involved in determining optimal stock levels,

fecundity is one of the most important. Certain sport fish management
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methods, such as size restrictions, can be applied most effectively

if size/fecundity relationships are anderstood. Controlling fishing
harvest duringlspawning times may help ensure maximum yield; howevér,
these areas can be defined only when we know. when fish spawn, as well

as where.

Activities Necessafy_to Accomplish Research

Sampling fish for fecundity requires that samples be obtained
during specific‘times of the year; governed by the gdnad development
of the species studied. Therefore, it is necessary tp.sample at least
weekly during the spawnihg season. Sampling a fish SPQCies throughout
its range will requirea that samples be submittgd to private, State, or
Federal cooperatqré‘ laboratories during critiéal times.

The development of an efficient processing method for laboratory
samples will be accomplished using primarily weakfish during 1973.
This method will include weighing, measuring, and dissecting each fish
for gonads. Scales and/or otoliths will be removed and read for age
determination. Each ovary will be weighed and measured; eggs extracted,
measured, and couﬁted.' PERT details are included in Figure 3 and

anticipated milestones are shown in Table 8.

(2) Food habits

Summary Description

Objectives
e To determine the effect of feeding habits upon the distribution

of selected species;



Table 8.  Anticipated Milestones for Fecundity Studies.
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Collect weakfish samples
Process weaks in lab
Determine weak fécundity
Process fecundity data
Publish weakfish results
Monitor weak fecuhdity
Collect scup |
Process scup in lab
Determine scup fecuﬁdity
Process data {scup)
Submit for publication
Collect sea bass -
Process sea bass in lab
Determine sea bass fecundity
Process datéf(sea béss)

Submit for publication
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e To determine the characteristics of the food web of principal
sport fish species;
@ To detgrmine fype and quantity of food.
Relevance
The ability té bredict the occurrence of sport fish depends partly.
on the_dvailability and utilization of appropriate prey.
Activities
® Develop samplihg procedures;
® Obtain samples from groundfish survey;
e Obtain Sampleé fr0m commercial fishery;
@ Apnalyze stomaéh contents;
e Correlate éfdmach contents with size and age;
@ Correlate Stomach contents with geographic incidence.

. Expected Accomplishment

Complete analysis of weakfish in northern range of Bight.

- Detailed Description
Objectives | |

Carry on systematic studies of food items of selected.specieé in
order to determiﬁe the seasonal preferences of various size groups:
Relate the variety of forms with seasonal availability along various
sections of the coast to determine effects on food supply organisms
and available fishery stock. Correlate the energy requirements,
preferences, and short-term cycles in feeding activities to delineate
the association of fish in various communities and to evaluate the

impact of ecological change on availability of resource stocks.
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Relation to Sport Fish Interest

A study of food habits is important, not only from the bearing it
has on the various aspects of species biology (influence on migration
patterns, growtﬁ rate, spawning, schooling, etec.) but also with regard
to energy reguirements of commeycially important finfish and shellfish.
It is essentialﬂtolknow the food requirements of large schools of
commercial and noncommercial fishes and how they affect the food web
budget. Until this is known, yield predictions cannot be refined.
Effects on diet from results of man-induced deterioration of the
environment willlbe available from Ecosystems Investigations.
Continued monitoriﬁg of stomach contents on a reduced scale after
the base data have been obtained is essential for relating effects
of environmental variation in the forage biomass.

The results of the study would benefit all fishermen, the general
population, and the scientific community by providing information of
seasonal catchability and preferences for individual spécies. We can
understand the Qariations in diet between stocks of fishes and possible
causal factors éontributing to change by defining the predator/prey
relationship. |
Activities

(1) Conduct a study of the food habits of several species of the

family Sciaenidae, with emphasis on the weakfish. This study
will be carried out along its coastal range, with the major
study area concentrated in the northern part of ifs range.

Weakfish and croaker were an important part of the middle



(2)

(3).
(4)
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Atlantic fisheries from 1930 to 1949, when they constituted as
much as three-quarters of the catch. After 1947, the weakfish
catch declined from Virginia northward and after 1949 dropped
fo a'lbw level. At present; there is some evidence of recovery,
judging from iﬁcreasing numbers in the New York Bight. Oncs

our data process and analysis format is established for weakfish,

it will be expanded to include other species of commercially

impoffaﬁf fishes in order to identify seasonal and long~term
variabilify in the cdmposition of the food web.

Statistiqél analysis of species in the food web to evalﬁaté
preférénces and feeding pressure on important_pﬁey organisms;
Invertehféte distribution from stomach contents;

Compafisbh of stomach analysis data with earlier studies to

determine changes in the biomass or feeding habits of fishes.

To carry ouf.a similarly systematic study of scup will require
coordination of other Federal, State and private labora£ories; and
utilization of samples from groundfish surveys and éommercial landings.
FERT details are iﬁcluded in Pigure 3 (Resource Assessment) and

anticipated milestones are shown in Table 9.

(3) Age anﬂ‘Growth

Summary-Descriptidn

Objectives

e Lstablish rates of growth of a variety of demersal and pelagic

species of value as sport fish;

¢ LEstablish methods for improving estimates of mortality and yield.
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Anticipated Milestones for Food Habit Studies.
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Yy
73

FY
74

FY
75

FY
76

EY
77

Literature review.
Data format developed
Sample procedure ‘developed

Study weakfish food habits
in New York Bight

Food habit study paper of
weakfish in New York Bight

Weakfish stomach analyses
of winter cruise 1972

Weak

kkfish stomach analyses
of spring cruise 1973

Program of stomach analyses
for other species

Weakfish stomach analyses
of fall cruise 1973

Stomach analyses of weakfish

and other species for spring

cruise 1974

Stomach analyses paper on
weakiish

Begin low intensity monitoring

program

---------
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" Relevance

e Aging techniques necessary for determining relative contribuation
of sucéessive vear-clagses to angler harvest..

¢ With size data, age provides a measure of growth rate, a necessary
element in biostatistics for determining optimal harvest ratés.

Activities

e Initiate sampling program {to be continued for 3 years);

® Freeze samples; |

@ Mount specimens;

e Initiate age determination studies;

e Initiate statistical analysis;

& Initiate uitrastructural studies.

Accompiishmenté

s Provide‘monitoring base age composition;
¢ Determine age-class distribution of different coastal stocks;
® Develop method for measuring seasonal growth.

Detailed Description

ObjectiQBS

The primary‘objectives of this program will be to establish the age
and growth rate of a variety of demersal and pelagic species using various
methods (i.e., scales, otoliths,; ete.) and to apply these basic biological
findings to an overall synoptie view‘of these species throughout their
geographical rangé. LEstablishment of valid aging criteria.is esgential
for determining age composition. Different stocks may be defined by

discretely different growth patterns {i.e., bluefish). Other areas in
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~which these studies can be applied are eseimating total mortality and
the eseablishment of optimum yield. A knowledge of age and growth rate
. is also essential to food habit and fecundity studies. Studies have
been initiated for weakfish, Atlantic croaker, kingfish, and spot-

Relation to Sport Fish Interest

Sport fish interests would benefit from management recommendations
developed throﬁgh these stuaies and implemented by State or Federal
conservation agehciesi Biometricians will have access to information
necessary to derive recruitment, wortality, and growthlestimates for
population dynamics modeling. Commercial. fisheries ietereets %ill
be able to pldnrqn the basis of stock monitoring to detéermine what
exploitable fish exist and what changes in harvest are anticipated;

Activities to ACéomplish Research Objectives

Develcp and implement a regular sampling schedule fhroughout the
range of a given species, utilizing groundfish and/or pelagic eampling
cruises, port eamples and, whenever poseible, coordinated efforts of
other organizations. Wet and dry laboratory facilities are essential
for processing of frozen samples, age determinations, and statistical
analyses. Fuli—time staffing is necessary for both field and laboratoxy
procedures. Where possible, portions of the heavy workloads and special
problems should Bé contracted to private agencies. After a basic
understanding of.age and growth of a species is obtained, special
nltrastructural studies may be done to correlate with morphometric
indices as an indicator of seasonal growth of stocks within a popalation.

This should lead to a better understanding of geographic differences.
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PERT details have been included in Figure 3 (Resource Assessment

Investigations) and anticipated milestones are shown in Table 10.

1d. Census of Sport Fishing Activities and Atlases

Summary Description

Objectives
® Estimate tﬁe sport fishing pressure on fish popﬁlations;
@ Descfibe characteristics of catch and localities.
Re ievance
For many épecies, sport fishing utilizes the fishery resource
more intedsively than does commercial fishing, and there is
no direét.means of estimating this source of mortality.
Activilies |

e At S-year intervals, prepare "Saltwater Angling Surveys“ in
collaboratiop with Census Bureau:

e Conduct interviews and distribute logbooks among eléments of
the sporf'fishing community to gain information-on angler
behavior and details of catch;

¢ Cooperate with NMFS statisticians and economists in the creation
of an efficient and systematic scheme for estimating angler

effort, success, and catch characteristics.

Accomplishments

® There has been a general lack of funds and positions to establish

a continuous monitoring of sport fishiﬁg effort and catch;
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Anticipated Milestones for Age and Growth Studies.

FYy
72

rY
73

FY
74

FY

7D

{TY
76

Scale studies of bluefish
Biuefish age and growth ms
Sampling for sciaenids

Preperation of scisenid samples
on hand

Scale mounting
Scale reading
Ultrastructural scale studies

Morphometric analysis of weakfish,
et al.

Statistical analysis of weakfish,
et al.

Publication of sciaenid scale
studies
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therefore, 1960, 1965 and 1970 estimates were obtained from
hodsehbld surveys.

e A sport fish atlas of species, fishing grounds; facilities, and
regional characteristics of the Atlantic coast is nearing
completion, based on literature reviews and interviews.

Detailed Description

Objectives

To determine the catch made by anglers and the effect this catch
has on the fishery resource. Ultimately, we seek to learn the
availability of our area‘s various species, their rates of mortality,
and replacement by growth and recruitment. An estimate of angler
catch is necessary to obtain our ultimate goals. By using commercial
statistics and by marking groups of fish, it is possible to determine
the proportionate catch by anglers, and gain needed information on
migration and availability of various species.
Relevance

Fishes tend to ‘gather in areas where temperature and food supply
are favorable, and to remain as long as those conditions persist.
The annual divérsity of environmental features along the middle
Atlantic sections of our coast.attracts a parallel diveréity of
fishes, including boreal, oceanic, tropical and temperature species.
All the fishes are fepresented simultaneously during the warm months,
but in winter only the boreal fishes are present. Most of the nearly

200 species found in this area are migratory, with only a few residents.
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The most important sport fishes by weight are blﬁefish, Atlantic
mackevel, spot, gray seatrout, puffer, fluke, white perch, striped bass;,
black sea bass, floﬁnder, croaker, and kingTish. These 12 species
conprised nearly 80% of the total catch in 1970. Nearly all of these
species are coastal inhabitants; that is, they are mostly concentrated
nearshore.

Activities

We envision fiéld units along the coast marking large nnumbers of
fish and working with anglers willing to mark fish on a cooperative
basis, so that each year we will obtain estimates of angler catch.
Simultaneously, annual estimates of mortality by age groﬁpé will be
available. The preliminary nature of this concept now précludes fhe
establishment of benchmarks. PERT details of one approach fo obtaining
biostatistical information are included in Figure 5 as an édjunct to

the Resource Agsessment Investigations.

2. Tchthyoplankton Investigation

Summary Description

Objectives
¢ Determine spawning seasons of coastal fishes;
® Determine dependence on estuaries as nurseries:
® Determine geographic distribution of eggs and larvae.
Relevance | |
Most important, sport fish are coastal inhabitants whose hatchlings
drift into.shallow coastal waters or estuaries for some part of

their life cycle.
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Activities
@ Two-year field survey
(a) Year 1 — 8 cruises; 92 stations; 14 transects
- Massachusetts to Nortﬁ Carolina;
{(b) Year 2 -- 4 seasonal cruises on shelf
—— North Carolina o Palm Beach:
# OSeparate plaﬁkton from samples;
® Diviae plankton.taxonomically;
e Identify, count, and measure species;
@ Convert data to ADP and plot distributions;
® Perform,corréiation analyses {ADP) —- distribution vefsus environmental
parameters. |

Expected Accomplishmehts

Continue to work on describing geographic distribution of fish eggs
and larvae, and illuétrate the early stages of previously undescribed
specieé. Study of the vertical distribution of pelagic eggs and the
diel moveméntsiof larvae will continue, to provide insight into the
role of écéénic currents as transport mechanisms. As an integral
part of Resource Assessment Investigations, ichthyoplankton studies
will provide data for estimating existing abundance add distribution
of demersal and pelagic fish stocks.

Detailed Description

Objectives

Primarily, to determine the spawning seasons of coastal fishes and

study the dispersion of eggs and larvae away from spawning grounds.
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Secondarily, to détermige the degree of dependeﬁce on esfuaries as nursery
grﬁunds during poétlarval.and juvenile development. As subdbjectiﬁés:
(1) sort, identify, measure, and enumerate Tish eggs and larvae; {2) conduct
studies of the systematics of undescribed larval fishes of the middle and
south Atlantic shelf érea; {3} prepare and publish tabular, graphic, and
descriptive summaries of the distribution, abundance, taxbnomy,.and early
life history stages of fish eggs and 1arvaé; and (4) conduct intensive
‘studies on day/night distribution of selected fish plankton‘species,f
Relevaggg |
These studies will provide a data base.requifed for interpreting
results of surveyé eétimating recruits and adults. A measure of plankton
biomass will permit independent assessment of fish stock yield potential.
Activities |
® Conduct a reguiar.series of plankton surveys in conjunction with
MARMAP I;
® Process, identify, and describe distvibution of ichfhy0plankton
fauna; |
& PERT details iﬂtluded in Pigure 6 relate to the Resource Assesement

Investigationsa Anticipated milestones are shown in Table 11.

3. Estuarine Resoufce Assessment {a program anticipated for 1975)
Objectives |
® To:monitor and assess finfish and invertebrate stocks through contract
| surveys in méjbr estuarine gystems of the middle Atlantic coast —

Long Tsland Sound, Delaware Bay, Chesapeake Bay, and Pamlico Sound.
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Table 1l. Anticipated Milestones for Ichthyoplankton Studies.
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The surveys must be continuous so that stock changes can be
effectively related to fishing pressure, natural disasters, and
man-made stress; |
® Develop a consistent sampling system to minimize comparison error
between locations and years. A common data bank for all contract
findings will expedite reporting of comparative aséects. Contractors
should conduct special life histofy studies and inﬁerpret field data
for particulaf areas. |
‘Relevance |
Many estuarine species are caught by sport fishermen,'including striped
bass, white perch, weak fish, Atlantié croakey, bluefish, épqt, brown bullheaﬂ,
channel. catfish, and white catfish. From the size and numbers of many of
these species, it.is obvious that the estuarine tributariés_play a méjor
réle as gpawning aﬁd nursery grounds, while several species utilize these
waters for their entiie life cycle. 1In addition to.finfish_assessment, the
Investigation will_mbnitor water quality of these tributaries to relate
riverine condition to the survival of finfish stocks. The prime objective
of these studies is to understand fully the role of estuaries as sanctuaries
for finfish Stocks'énd‘the impact of manfinduced factors on estuarine
fisheries. | | |
PERT detai1s are shown in Figure 7, but milestones are ﬁot included

because these activities are tentative.



-y oIngrg

! COMPLETE \

. {sELECTION OFY

PROGRAM

/ COMPLETE START

RECEIVING k
\  SURVEY
/INTERPRETA" |
¢ TION OF |

| PLANS FOR
\ ESTUARINE /

[D1STRIBUTION) | ESTUARY

{ coMpLETE |
RFP
\ PACKAGE /

RESULTS

| EvaLuaTion |
Ly \BY AREA/

\ conTRACTS /

fcompLETE
IDATA FORMAT |
REQUﬁREME

ESTUARINE RESOURCES

CONVERSION
TO ADP
"FOR MATY

g%



49

B. Ecosystems Investigations

Summary Description

Objectives
@ Determine chéngeé in marine fauna résulting £rom such activities as
dredging, dumping, @nd thermal additibﬁ; |
e Determine levéls of chemical contaminants in marine biofaj
® Detefmine distribuation of microorganisms in marine animals,
particularly human pathogens. |
Relevance |
The proximity.of heavi1y polluted waters to urban centexs and related
sport fishing pressures requires imprdved informationlfor protecting
the sportsman and the public from health hazards, and for preserving
the fishery.
Activities
® Determiﬁe capacity of marine waters to assimilate waste materials,
seasonally 3nd by area;
e Measure the spread rate of pollutants over the bottom of the New York
Bight |
¢ Determine distribution and biomass of faunal components;
® Determine the.féfﬁs of heavy metals and develop bioassay system for
assessing biotic effects of exposure to metal complexes;
¢ Determine effééts of man-induced stresses, such as dredging, dumping
and thermal'addition, as well as natural disasters;
¢ Delineate the distribution of microbial species in marine environments

and their association with nutrients and chemical pollutants.
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Expected Accomplishments

The impact of MESA projecfs is significant in relating environmental
quality to the well-being of stocks and the aesthetics of fishing
experience. The djversity of relevant projects and their anticipated
sequencing are presented in the detailed section.

Detailed Description

Objectives

In concert with other interested groups, establish a base line of
environmental information, sufficiently broad and reliable, so tvhat futﬁre
changes can be detected and impact statements completed with confidence on
such activities as dredging, dumping, and thermal additions. Areas include
Long Island Sound, Raritan and Barnegat Bays, and New Jefsey éoastal watérs
{(as a part of a broader MESA study of the New York Bight where man-made
changes are most profound). |

Research is primarily concerned with benthic/zooplankton food chain
studies, physiologica1 resp0nses to toxins and organic wastes, zoogeographic
distribution of benthic populations, evolution and succession of reef
structures, and Su?veys and analyses of the effeéts of man-made environmental
changes on abundance and distribution of marine organisms.

Environmental chemistry and microbiology ecosystems investigations
are primarily concerned with the determination of the level of chemical
contaminants in marine resources, food chain organisms, aﬁd in the environment
of the marine animals. They are also concerned with the distribution of

microorganisms (bacteria, viruses, fungi, and algae) in the marine animals
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and in the estuarine, inshore énd marine environﬁent, witb particular
attention to thé introduction and survival of potential human pafhogens
id the marine egvironment and effects of mag-madé changes on the flora.
Relevance |

Ecosystems ahalyses provide data on shellfish, forage species, and
environmental degfadation for assessing trends in community and population
structure necessarﬁ for resource programs and management. Sport fishermen
benefit from suppOrt'of pollition abatement, particularly in the areas of
emphasis. The.high-human population density of the middle‘Atlantic seaboard
fesults in extradrdiqary recreational demands placed on the coastal and
estuarine living'fesources.

Results of tﬁis_task group will particularly affect cbastal fisheries.
Resource species pfimarily affected inclﬁde American lobster, blue and rock
crabs, surf, hard éﬁﬂ soft clams, oysters and scallops, Biuefish, striped
Bass, weakfish, taﬁtog, herring, and menhaden. Information on food cﬁain
organisms such as polychaete worms, mysid and sand shrimp will also be
available.

Evidence alfeady points to low divérsity and low biomass in portions
of the New York Bight. Policymakers need information tb_allocate dumping
practices to avoid accumulations of waste which stress or kill communities.
Present knowledgg of marine and estuarine ecosystems is'géﬁerally inadequate
for making management decisions. We must continue to détermine and monitor

the effects of microbial populations and chemical pollutaﬁts on the
utilization of the fqod resources. Microbial forms may cause diseases,

in fishes and humans, and restrict the use of bathing beaches.
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As pollution abatement occurs, demands for saltwater recreation
- will increase, accompanying the increase of population and leisure time

activities. Effective ways must be found to increase the sport fishing

“potential in coastal wateré.éccessible to city dwellers. Artificial habitats

can improve fishing in environments relafively free of poliution 6f other
degrading factors. :It is likely that artifiéial reefs can be used as-dne
methoé of'rehabilitating impoverished.aquatic ecosystems; éarficularly '_

.wheré sediments cahnot support normal forage.

To evaluate eﬁﬁironmental stress, the normal patterns of responsiveness
in éelected mafiné Speéies must be observed and quantified;  The Behavior.
Investigation deséribed later will be incorporated in the-Ecosystems
Investigatiohs. ObserQatiﬁns on feeding habits, activity an&_sociél
behavior, inclﬁding‘SChboling and territoriality, have Qbﬁioﬁs relevance
to life histofy studieérof sport fish species.

Activities -

Ecosystems Inﬁestigations are dependent on field collections of biota,
sediments, and water. Laboratory studies must then be made to quantify
the nature and exteﬁt.bf pollutants in fhe environment and the biota to
develop ecological modéis fof predicting the effects of stress.

Phases include{

(1) 'Determinihg}capacity of marine waters to assimilaté waste

materialé seasonally and by area;

(2) Measuring the spread rate of pollutants over the boftom of

the New York Bight;




()
(4)

(5)

(6)
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Determihing distribu%ioﬁ and biomass of faunai co@ponents;:
Determining the forms of heavy metals and develbping bicassay
systemé fbf assessing biotic effects of exposure to mefal
complexes; -

Detérmihing:effects of natural disasters as well as man-induced
stresses, such as dredging, dumping, and thermallad&ition;
Delineating_fhe presence of microbial species in marine

environments and their association with nutrients and chemical

- pollutants;

(7)

Understandihg the relationship of reef-dwelling and reef-feeding
finfish to habitats and forage organisms -- inforﬁation necessarf‘

for the development of réefs_in deteriorated coastal waters.

- All of these'fesearch phases require a similar evolutionary sequence

of subactivities which include:

(1
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Some

Developmenf'of sampling methods;

Collection of samples;

Sorting; |

Preservéfiéﬁé

Identifiéatién;

Data coﬁvérsion to manipulative form;
Correlation”analyses;

Interprefafibn.

PERT details have been included in Figure 8 and anticipated

milestones are shown in Table 12,
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Table 12. Anticipated Milestones for Ecosystems Investigations.
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Y 74

FY 76

Redaring technigues of fish,
shellfish, and erustaceans

*Water quality studies
*Acute and chronie tests
*(Osmoregulation studies -

*Acute and chronic biochemical
studies {enzymology)

*Studies of orgénic_pollutants
*Heavy metal bioassay

Genetic studies —--hormal
and. damaged bivalves .

*Completion of reports on waste
disposal effects in N. Y. Bight

*Completion of dump-Site study off

Delaware Bay and interlaboratory
marine contaminants investigation

*Determine distribution of heavy

-metals, coliform bactéria, and
macrobenthos in the Hudson Shelf
Valley

*Initiate sampling in the N. Y.
Bight for benthic respiration,
redox potential of sediments,
primary productivity and water
chemistry, zooplankton and
benthic fauna ‘

*Develop techniques to determine
trace metals, their forms in the
marine environment, and develop
sampling procedures for metals
and organics at surface and
sediment interfaces
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Table 12 - continued
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TY 73

PY 74

Y 75

Y 78

Y 77

Characterize enzymes of crustacean
osmoregulation and determine
effects of metals on enzyme systems

#Complete reports on nutrients and
heavy metals in Long Island Sound

Complete reports on effects of
thermal additions on attached
benthic macroalgae

*Initiate in-house capability for
FCB analysis and petroleum waste
products

*Complete base. line sampling of Long
Island Sound, Raritan Bay, and
selected sites off New Jersey

*Systematic survelllance for fin rot
disease in affected arecas of the
N. Y. Bight

*Survey for artificial habitat
modules in Raritan Bay and
cont1guous areas
Cell composition and growth kinetics

*Biological metabolites as pollution

*Radioisotope studies of heavy metal
uptake

Genetic stress-fish and crustaceans

*Reports on distribution and biomass
of benthic macrofauna of chemical
acid dump grounds '

*Distribution study reports on
productivity, respiration, and redox
potential of N. Y. Bight apex studies
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Table 12 - continuéd

87

FY 73

*Report on nutrients, microbiology,
and sediment (heavy metals)

*Report on Raritaﬁ Bay benthic census
and arnalysis of communities

Models of conversion and cycling
mechanisms by bacteria and chemicals

*Determine bacterial clearance rates
for selected invertebrates and finfish

*Design reef modules and test apparatus
for determining energy level of reef
biota '

*Tnitiate base line sampling of the
entire Bight

TY 74

] v e e

-----

e v sl

a8 e 0 2.8

ceeo By

FY 77

cevne..db

*Denotes particular relevance to sport fishing.
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Recent Accomplishments

e  Developed gridJof sampling stations in the New Yorﬁ_Bight andIWestern
Long Island Spuﬁd;

e bevided tissue samples from several thousand organisms for analysis
of heavy metals and other foxic ﬁateriéls; |

8 Developed So;station sampling grid in Raritan and Sandy Hook Bays of
small reefs fd be monitored for invertebrate and éigai food species;
as well as associated finfish. Analysis of benthic samples from
Raritan Bay indicates a highly impovérished'benthié infaunan-

® Studied'epizo§£icé of fin rot disease in.sevéral marine fish. They
were shown to Bé associated with several pathogenic'bacteria which
appear to be félated to pollution of the environment. . Causativé
organisms were. isolated énd cultured to perﬁit laborétory experiments
on the disease. | |

¢ Isolated cauéative agents of local red tide phenomena. - Epicenters
were determiﬂed, and toxins assgociated with red tides isolated
and used in virulence experiments.

® Reports wefe cémpleted on 3 years of research on effects of ocean
disposal of éewage sludges and dredging spoils in:thé‘New York
Bight and on an 18-month base line étudy of the marine environmenf
and biota ardund Davids Island in western Long Island Sound;

e Initiated a-study of benthic communities and heavy metals in Raritan
Bay for a base line index prior to channel dredging and industrial

development of the shores.
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Two areas of-research; those of Environmental Rehabilitation and
Behavior, are highlighted in the following section because of their
particular relevance to the sport fishing program.

Less detailéd summaries of Pathobiology, Expérimentél Biology,‘énd_
Aguaculture are also included. Treatment of individual toﬁics varies
somewhat in this iatter section because yesearch direction in these unité
does not emphasizé-the sport fishery. The Center does poésess'expeftise
in these'disciplines and, depending on future guidelinéé, some sport fish

problems can be resolved by these Investigations.

1. Environmental Rehabilitation

Sumnary Description

Objectives
¢ Determine the extent to which artificial habitats pan.ﬁe used to
erhance the cfop of reef-oriented finfish;
® Determine hoﬁ‘pollutants cycle through the marine ecosysteﬁ;
& Determine the effect of man-made stresses and nataral disasters
on ecosystems.
Relevance |
The impoveriéhed aquatic ecosystems associated with delineated coastal
estuarine environments, iﬁ proximity to metropolitan areéé, can
probably be_fehabilitated to restore degraded sport fisheries with

-'appropriate artificial habitats.
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Activities

® Survey benthic statioﬁs in Raritan Bay for possible habitat locatioﬁs;
© @ - Determine degrée of deterioration éf selected sites;

e Design habitat modules;

& Replace moduiesg

® Conduct bioclogical energy flow.studies;

& Survey potential habitat site in Jamaica Bay or NavesinkfRiverj

® Locate two sites in dredge spoil and sludge disposal area (cbdperate-

with MUST-COMSED submersible program}.

Detailed Description

Objectives

e Through pre—_éna éost—establishment surveys, evaluate effectiveness
of various reéf‘configurations in upgrading the populétibn of fishes
in areas whiqh Cén be developed as fishable; |

e Work with State and local fishery interest groups to_install reefs
and monitor change; | |

e Repoft on reéulﬁé-of experimental reef installations; pﬁftieularly
shifts in fish community and food chain constitﬁents and biomass.

Reievance |

Pollution, dredging, and other human actiOgs have deteriorated coastal
and estuarine envirbnments, particularly around urban areas where sport
fishing should provide a primary recreational outlet. Artificial reefs
can be used to rehabilitate impoverished aquatic ecosysteﬁs, particularly

where existing sediments are unable to support normal forage organisms.
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Even as pollution abatement progresses, bringiné about an increasing demand
for angling recreation, reef development offers a mode of effectively
increasing potential harvest for saltwater angling.
Activities |
To estimate the extent of improvement in standing crop of reef-oriented
finfish and angling euccess in impoverished estuarine and coastal areas,
establish studies such as:
{a) Determining effect of artificial habitats in.pellufed-estuarine
| areas like Raritan and Jamaica Bays and offshore'ceastal dump
areas; |
(b} Determining amount and movement of toxins through habitat food
webs;
(c) Calculating caloric flow threugh artificial and control
environmente?

Accomplishments

‘Barlier studiee on construction design techniques and survey procedures
have been established to a point where construction recommeﬁdations aﬁd |
eiting procesgses afe evailable to interested parfies.' Personhel were
tranaferred to the'Atlantic Estuarine Fisheries Center, Beaﬁfort, N. C.,
to stimulate interest in utilizing this management techniqﬁe in southern
seaboard states. -At present, funding has been curteiled.

PERT details are included in Figure 9 and anticipated milestones are

shown in Table 13.
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Table 13. Anticipated Milestones for Envirommental Rehabilitation Studies.

FY FY FY Y POST
73 74 75 76
Determine microfaunal species . - T R A | B.....0 ... ...
- Egtablish Réritan Béy pilot reefs [ | 1 cesers &
locate Jamaica Bay and dump site R - Y

reefs
Establish three deép—water sites
Determine energy flow on reefs

Biotic comparison of unrehabilitated
control and gquality sites

Quantify community succession

------

cccccc

-------

-------

nnnnnnn




64

2. Behavior

Summary Description .

Objectives

@ Determine tﬁe role of various environmental factors on the habits
of selected marine game fish species and relate these findings to
distribution, seasonal movements, . patterns of migration, nursery
areas, and food requirements;
® Determine the role that specific .behaviors play in habitat selection,
population density, distribution, and reproduction.
Relevance
Information fﬁat increases the capability of predicting the
ogcurrence, distribution and abundance, as well as the effects ;
of potentially detrimental environmental factors,_is essential
for the efféétive management of marine game fish resources.
Activities
® Modify controlled environmental laboratory facility;
® Determine effects of light and temperature on eycles of daily and
seasonal activity;

e Determine the effect of changing temperature on normal_patterns

of feeding motivatioﬁ;
¢ Examine responses of selected game fish to spegific;préy characteristics;
® Initiate field studies of a selected species; |
¢ Determine day/night differences in responsiveness;
¢ Determine the relation between temperature and seasonal movements

and abundance;
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¢ Determine feeding habits and requirements;
s Evaluate the ?hysical and biological habitat requirements for a
specific population.

Expected Accomplishments

e Complete rapid temperature change experiments: mackerel...FY 73;

2 Complete field studies of tautog;

& (Complete gradual temperafure change experiments: méckerel.,.FY 743
e (omplete fieid studies of tautog-cunner competition;-

@ Begin weakfish experiments: ...FY 75;

e Begin field studies in tautog homing.

Detailed DeScriptioh

Objectives

The continuing'goal is to gain a species by 8pecieé uhderStanding of
important marine fishes and their relations with the environment and with
related species. Certain behavioral features, qualitatively and quantitatively
described, will be used to characterize the capacity for_éurvival of selected

species. These will be used as normal indices to evaluate responses and

tolerance limits to temperature and other environmental-factors. Although
individual studies may be of short duration, the scope Qf.the problem is,
of necessity, long range. .
Completion of studies depends on the determination and quantification
. of specific behaviofs, especially feeding, feeding motivafidn; day/night
and seasonal activity cycles and, in some instances, sociéi interactions.
Base line information will be applied in determining possible effects of

a variety of potential stresses within the marine environment.
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Relevance

To date, botﬁ the field and laboratory behavior studies have
concentrated on a number of important game fish, including bluefish,
- summer flounder, Aflantic méckerel, winter flounder, and taotog.

Knowledge of.marine game fish behévior contributes directly to our
understanding of their life patterns -- information which can ultimetely
be used in predicfing abundance and distribution and serve as an important
management tool. Until recently, behavioral information about most mariné
fish species was derived indirectly from various field'Samples and reports
of sport and commercial fishermen. These sources were essential in
advancing knowledge of the movements, distribution, and abundance of
certain fishes as related to biotic and abiotic causes, butfdid not
reveal the underlying causes for specific responses to individual or
sets of stimuli. By observing and defining patterns of behavior for
selected marine fish species under both laboratory and field conditiors,
we will be betterfable to determine the limits of various environmental
factors, and how épecific behaviors might affect the growth, density,
and distribution'bf a population.

Activities

Laboratory investigations of selected species demonstrate the role of
light and temperature as well as their seasonal movements and distribution.
Studies on feedingrhabits examine the interaction‘betweeﬁ feeding and
activity to show how environmental factors, such as temperatﬁre, affect

appetite and motivation to feed. Other specific characteristics, such
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as prey size, are studied to determine their influence on predator feeding
motivation. Present studies on Atlantic mackerel are measuring response
to rapid changes in temperature in order to evaluate how this might affect
their distribution and availability in the sea.

Subsequent field studies concentrated on defining the relationship
between a selected population of tautog and both artificial and natural
underwater habitats. Various aspects of the species' home range and homing
sense are being'detérmined by underwater observations and.sonic tracking.

Accomplishments

Recent observétions on summey flounder revealed thé‘iﬁportance of
vision in the specialized behavior patterns characteristic.bf active food
search and prey capture. Although they are primarily an inshore and coastal
sport fish, we found_these fish especially well—adapted for moving long
distances at sea with minimal expenditures of energy, gliding from surface
to bottom using bbdy shape and natural negative buoyancy to best advantage.

Field studies begun several years ago on winter flounder showed that
this animal was primarily a day-active species, feeding and moving about
during the day and inactive at night. Contrary to reports in the literature,
we Tound a large popﬁlation of winter flounder feeding and thriving in
inshore areas during the summer, at temperatures higher.thanrexpected.

These fish were feadily available for capture, especially by hook and
line, providing a potential recreational resource at this time of the

year.
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We found basic differences in the relation of young adult and older
adult winter flounder to specific underwater habitats which have a direct
bearing on populétion management in inshore areas. We are also continuing
a study of the various trophic levels utilized by and available to this
species, and how dependence on certain foods relates to life habits and
movemeﬁts. This species and other northern inshore benthic species
represent an important present and future recreational fishery because
of their availability and the ease with which they are caught. The
basic informatioﬁ we are compilihg on their behavior should influence
management plans for optimizing abundance and distribution.of these
species.

PERT details havé beenlincluded in Figure 10 and anticipated milestones
are shown in Table 145 |

The following sections include less detailed descriptions of Center
studies because these Investigations are only tangentially directed toward
sport fish interests, although TERT-type evaluation of interaction with

other sport fishing activities has been provided.

C. Pathobiology
Objectives

Recognizing that susceptibility of aquatic poikilotherms to disease
is influenced by environmental factors and biotic and abiotic stress
conditions, a laboratﬁry function is to identify, classify, and describe
infectious and noninfeétious diseases affecting feral anﬁ cultured marine

fish and shellfish.
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Table 14.

Anticipated Milestones for the Behavior Investigation.

Start lab studies on Atlantic mackerel A
Define normal day/night activity and 1.
schooling patterns under a controlled
temperature and photoperiod
Establish feeding routine; measure and . | 2.

define normal feeding behavior under a
controlled temperature and photoperiocd

Quantitative analysis of normal activity, 3.
schooling, and feeding behaviors

Measure and define effects of gradual 4.
temperature rise on activity, schooling,
and feeding behaviors

Quantitative analysis of effect of 5.
gradual temperature change on these

behaviors

Measure and define effects of rapid 6.

temperature rise on activity, schooling,

and feeding

Quantitative analysis of effect of rapid 7.
temperature change on these behaviors

Measure and define effects of gradual 8.
temperature decrease on activity,
schooling, and feeding behaviors
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Table 14 — continued FY 71 -,  FY 72 FY 73 . FY 74 FY 75

9. OQuantitative analysis of effect of 9. | s daeunas 7-\
gradual temperature change on these
behaviors -

10. Correlate results from normal and 10. _ B (PO S &

altered temperature experiments

11. Correlate resultant information with - 11. - L : . Ceesee &
knowledge of other benthic species to L ' ' o
define broadly the underlying effects
of temperature changes

12. End literature search - 12, _ A R RS R &
13. Publish findings - 13. . | B &
B Start lab studies on weakfish B
1. Begin literature search 1. ' T N AR
2. Define normal day/night activity and 2.
schooling patterns under a controlled
temperature and photoperiod
3. Define normal feeding behavior under a 3.
controlled photoperiod and temperature
c Field studies commence G
1. Literature search begins : 1. T} TR PR PR besuoce &

TL



Table 14 - continped

10.

11.

12.

o
Select study area and begin direct 2.
SCUBA observations to survey tautog
population
Begin underwater observations of _ 3.
periods of activity
Begin underwater observatlons of 4.
feeding behav1ors ' '
Begin year—round monthly survey 5.
of seasonal occurrence
Begin ultrasonic tracking of older 6.
fish (>5 years)
Begin ultrasonic tracking of younger 7.
fish (<4 years)
Begin stomach analysis 8.
Relate findings to physical and . 9.
biological habitat requirements
Analysis and correlation of above 10.
findings to define activity and
movement patterns, food requirements,
and differences in these both Seasonally
and between year lasses :
Publish results - 11.
Literature search begins 12.

Fy 72
1-2 3 4

FY 73
i 2 3 4

FY 74
1 2 3 4

FY 75
1 2 3 4
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Table 14 - continued

13.
14.
15,
16.

17.

18.

Begin observations on interspecific
competition for available food
sources (tautog/cunner)

Begin observations on interspecific
competition for available physical
habitat

Analysis and correlation of above
findings to define impact of competition
on the stability of tautog population
Publiish results

Begin literature search

Begin observations on tautog homing
ability

13.

14.

15.

16,

17.

18,

Fy 71 FY 72 FY 73 FY 74 FY 75
1l 2 3 4 2 3 2 3 1 2 3 1 2 3 4
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Relevance
Digsease limits abundance of mollusks, crustaceans and fishes, limits

intensive culture and transfer of marine forms in aquaculture, and is a

consequence of man-induced degradation of aquatic environments. Besides

its direct effect in mortality of fishery stocks, the occurrence of
discased Fish and massive fish kills arve aesthetically inimical to
recreational as well as commercial interests. Pathological studies
establish causes of disease and mortality, and may help define the
impact of environmental stress on fish, crustaceans, and mollusks.
Activities

Survey cruises provide g method for studying thé,prevalence of
natural.diseases. Laboratory study develeps procedures for diagnosing
disease and assessing envirommental stress in marine fish and shellfish.

Accomplishments

e Characterize immune responses of crabs;
Determine pathogenicity of Vibrio in larval and adult mollusks;
e Study epizootiological and bactericlogical features of fin rot
in fish;.
® Study bactefially—caused menhaden mortalities;
® Describe free—living and parasitic estuarine and marine amoebae.

PERT details are included in Figure 11.

D. Experimental Biology
Objectives
Marine contamination studies provide information on deleteriocus

changes caused by pollution on genetic material of marine organisms.
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The long-term responsibility is to (1)} determine lethal effects of a
large variety of known pollutants individually and in combination on the
life stages of moilusks, crustaceans and fishy (2) determine suBlethal
effects on growth, reproduction and behavior;.and (3) défine biochemical
péthways ané relate them to metabolic disorders fesulting in death or
damage to marine organisms.
Relevance
Such life studies affect sport fisheries by providiﬁg an esfimate
of factors reducing recruitment into the fishery. Another effect is the
reduced value of fish or shellfish brought about by adverse publicity
about normal or pétholégical findings. Detrimental effecté, besides
affecting.target species directly, can manifest in variqus links of the
food web. The information obtained on ecosystems can be utilized to
evaluate environmental impact statements, and such information will
enhance intelligentrmanagement of coastal affairs, improve environmental
quality and the recreational quality of sport fishing. |
Activities
¢ Study water quality and effects of pollutants on all classes of
organisms; | |
® Develop techniques for rearing and maintaining bivalves and other _.
marine forms to determine genetic stress from exposure to
contaminants in laboratory stocks.

Accomplishments

® Challenge oysters and hard clams with heavy metal ions to determine

deleterious and lethal levels;
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¢ Determine effects of pollution on osmoregulation and respiration
of green and rock crabs.

FY 73-74 Milestones

® Rearing techniques: shellfish, crustaceans,; fish;

® Acute and chronic tests (Cd vn cunner and larval bivalves)

L)

Acute and chronic biochemical {enzymology) studies;
& Heavy metal bioassay;:
® Genetic studies -- normal and damaged bivalves.

FY 75-77 Milestones

® Cell composition and growth kinetics;

@ Q(enetic stress -— fish and crustaceans.

E. Aguaculture and Nutrient Studies

Planning for this Investigation (to be centered at Milford) includes.
finfish work. Howeuer, since such studies require facilities quite
different from those for invertebrates, it is unlikely that'any work
will be initiated prior to FY 75 or FY 76, depending largely on funding.
Preliminary work on developing rearing techniques for some species of
finfish might be undertaken in the Life History/Water Quulity'lnvestigation
when aquaculture funds become directly available.

Nutyient studies would mesh with the development cof techniques for
rearing fish in selective or hybrid breeding studies. Successful diet
formulas are necessary for the varying life cycle stages. Aside from
the usefulness of having selected species from known genetic stocks for

experimental studies, there may be some advantage in being able to derive
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disease resistant stocks to rehabilitate areas. It seems unlikely that
NMFS could or should develop a cultural capacity for "put-and-take"

stocking comparéble to freshwater practice.
SUMMARY AND CONCLUSIONS

f'ishery wanagement has never been a matter of individual effort.
Information from a variety of sources is required. Our concept of the
required channeling of data and effort for a total sport fish progrém
is shown in the Appendix Figure. The individual activities are shown in
interfaces between activities. A time-line proceeds from left to right,
but the staft time and.stages of processes for individﬁal projects are not
scaled. The figure.is essentially a flow plan of events and activities
which must be completed or accomplished.

Each activity in the network has an output which feeds intc the
population modeling design of coastal fish stocks. The model utilizes
information to meet the MACFC sport fishing objectives.and incorporates
information to define positive and negative components. Deéign of a
population model requires inputs on recruitment, growth, and death rates.

An annypal stock is measurable from our abilifies_to identify, determine
distribution and density of young stages. The correlations with subadult,
yearling, or preharvest fractions are possible with material obtained from
regular assessment cruises. Istimates of catch derived from biostatistics
activities servé to verify and improve predictive statements. Estimates
of mortality can emerge from contaminant studies, diseésed fish incidence,

changes in tagged fish recovery, and decline in the succession of older fish.
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The wuse of this diagram is in its function of visualizing a program.
plan, evaluating'status of completed work, forecasting problems, and settihg
prierities in funding.

Because of certain reorganizational and funding constraints, it has
become increasingly difficult to predict time requirements of activity
phases. From study of the flow net@ork, certain critical paths can be
identified. The assignﬁent of pelagic fish studies to NEFC and of
environmental rehabilitation efforts to the Beaufort Laboratory, for
example, hecessitates a coordination of effort and inforﬁation retrieval
between our three.Federal laboratories and those several State agencies o
involved in detailed studies which also feed the modeling_réquirementsn

A balanced program of sport fish research must necessarily derive
knowledge from a wide range of disciplines. To satisfy our mission of
developing and evaluating management strategies, our knowledge must be
shared to maximize.quality of judgment and minimize the cost of research.
An awareness of rate of progress and potential bottlenécks is an

administrative dictate.




